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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1110105 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Report Number: L1110105 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 3/19/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for metals and cyanide.  The sample analyses 
were performed in accordance with the procedures outlined in the 
method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; the “Revised Final Uniform Federal Policy-Quality 
Assurance Project Plan for Soils Remediation, Landfill Operable Unit, 
Tonawanda Landfill Vicinity Property, Erie County, New York”, May 
2019; and the “Department of Defense Quality Systems Manual for 
Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the non-CLP data.  The 
parameters presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Tune 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of ICP Interference Check Sample Results 

X  Laboratory and Field Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Summaries of ICP Serial Dilution Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of ICP-MS Tuning and Internal Standard Recovery 

X  Reporting Limits 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

March 19, 2020  
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1.0 

2.0 

3.0 

4.0 

5.0 

DATA COMPLETENESS 

A completeness review of the level IV data package revealed  
missing items or issues. 

The laboratory did not report results in accordance with the QSM.  The 
reporting requirement for this version of the QSM is to report for each 
analyte, results in three levels (high level – limit of quantitation (LOQ), 
middle level - limit of detection (LOD), and low level – detection limit 
(DL)).   The laboratory reported results in terms of their reporting limits, 
and did not report positive results below the reporting limit.  Results were 
also reported in units of mg/L.  The laboratory was contacted and 
provided revised analysis results forms.  However, no changes were made 
to the data package forms.  The laboratory indicated that they were unable 
to provide forms meeting QSM requirements for the data package. 

CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.  

Samples were received in acceptable condition. 

HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

SUMMARIES OF ICP INTERFERENCE CHECK SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 
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6.0 LABORATORY AND FIELD BLANK ANALYSIS RESULTS 

No inorganic analytes were detected in the laboratory preparation blanks 
and/or calibration blanks.   

Field blanks were not submitted with the samples.   

7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
RECOVERIES AND REPRODUCIBILITY 

Table 2 summarizes the metals results that did not meet the indicated QC 
limits for the matrix spike/matrix spike duplicate (MS/MSD) analysis of 
sample TVLP-WWB-1.  Qualifying actions are indicated. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for cyanide.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 SUMMARIES OF ICP SERIAL DILUTION RESULTS 

The laboratory did not select a site sample to perform ICP serial dilution 
analyses.  Therefore, the associated sample data could not be evaluated 
based on this parameter.  This should be noted when assessing the sample 
data. 

10.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted for this SDG. 
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11.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

12.0 SUMMARIES OF ICP-MS TUNING AND INTERNAL STANDARD 
RECOVERY 

All criteria were met.  No qualifiers were applied. 

13.0 REPORTING LIMITS 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.   The reporting requirement for 
this version of the QSM is to report for each analyte, results in three levels 
(high level – limit of quantitation (LOQ), middle level - limit of detection 
(LOD), and low level – detection limit (DL)).   As required by DOD QSM 
5.1 protocol, all analytes, which were qualitatively identified at 
concentrations below their respective LOQ but above the DL, have been 
marked with “J” qualifiers to indicate that they are quantitative 
estimates.   Non-detect results have been reported to the LOD. 
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METHODOLOGY REFERENCES 

Analysis Reference 

Metals Method 6020, “Test Methods for Evaluating Solid Wastes”, 
SW-846, third edition,  Promulgated Updates I, II, IIA, 
IIB, III, IIIA, IIIB, IVA, IVB, and V, October 2013 

Cyanide Method 4500CN E-2011, “Standard Methods for the 
Examination of Water and Wastewater”,  12th Edition 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1152185 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1152185 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/13/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 13, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
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This should be noted when assessing the sample data.  A laboratory 
duplicate was analyzed for these analytes. 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Report Number: L1110105 
Fraction: Organic 
Matrix: Aqueous 
Report Date:  3/19/2020  

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1. 

The samples were analyzed for volatile organic compounds, semivolatile 
organic compounds, organochlorine pesticide compounds, 
polychlorinated biphenyls.  The sample analyses were performed in 
accordance with the procedures outlined in the method referenced at the 
end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “National Functional Guidelines for 
Organic Superfund Methods Data Review”, USEPA January 2017;  USEPA 
January 2017; the “Revised Final Uniform Federal Policy-Quality 
Assurance Project Plan for Soils Remediation, Landfill Operable Unit, 
Tonawanda Landfill Vicinity Property, Erie County, New York”, May 
2019; and the “Department of Defense Quality Systems Manual for 
Environmental Laboratories” (Version 5.1, 2017). 

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The following 
parameters were evaluated.  
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X  Data Completeness 

X  Chain of Custody Documentation/Receipt 

X  Holding Times 

X  Summaries of Instrument Performance 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Laboratory and Field Blank Analysis Results 

X  Summaries of Surrogate Compound Recoveries 

  Summaries of Matrix Spike/Matrix Spike Duplicate Recoveries and 
Reproducibility 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Internal Standard Performance 

X  Reporting Limits 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

March 19, 2020 
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1.0 DATA COMPLETENESS 

A completeness review of the level IV data package revealed the following 
missing items or issues: 

The laboratory did not report results in accordance with the QSM.  The 
reporting requirement for this version of the QSM is to report for each 
analyte, results in three levels (high level – limit of quantitation (LOQ), 
middle level - limit of detection (LOD), and low level – detection limit 
(DL)).   The laboratory reported results in terms of their reporting limits, 
and did not report positive results below the reporting limit.  Results were 
also reported in units of mg/L.  The laboratory was contacted and 
provided revised analysis results forms.  However, no changes were made 
to the data package forms.  The laboratory indicated that they were unable 
to provide forms meeting QSM requirements for the data package. 

The recovery of volatile surrogate compound 1, 2-dichloroethane-d4 was 
above the limits for sample TVLP-WWB-1.  The analysis result form for 
the sample flagged the unacceptable recovery but the surrogate recovery 
form did not present a flag for this recovery.  Associated compound 
results were not flagged. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/RECEIPT 

The chain of custody was complete. 

Samples were received in acceptable condition. 
 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INSTRUMENT PERFORMANCE 

All criteria were met.  No qualifiers were applied. 
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5.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

6.0 SUMMARIES OF LABORATORY AND FIELD BLANK ANALYSIS 
RESULTS 

No compounds were detected in associated laboratory method blanks. 

A trip blank was not submitted with the samples.   
 

7.0 SUMMARIES OF SURROGATE COMPOUNDS 

A high recovery (125%) was obtained for surrogate compound 1, 2-
dichloroethane-d4 for the volatiles analysis of sample TVLP-WWB-1.  
There were no positive results for associated compounds.  Qualification 
was unnecessary. 

8.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted to the laboratory for this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

Table 2 summarizes the semivolatile laboratory control sample (LCS) 
results that did not meet the indicated acceptance limits.  The unacceptable 
recoveries indicate inefficiencies with the sample extraction/analytical 
processes. Insufficient volume prevented the re-extraction of the sample.  
The results for affected compounds are considered biased low quantitative 
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estimates, and may be higher than reported.   Positive results for these 
compounds have been marked with “J” qualifiers to indicate that they are 
biased low quantitative estimates.  LODS are marked “UJ”. 

11.0 SUMMARIES OF INTERNAL STANDARD PERFORMANCE 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.   The reporting requirement for 
this version of the QSM is to report for each compound, results in three 
levels (high level – limit of quantitation (LOQ), middle level - limit of 
detection (LOD), and low level – detection limit (DL)).   As required by 
DOD QSM 5.1 protocol, all analytes, which were qualitatively identified at 
concentrations below their respective LOQ but above the DL, have been 
marked with “J” qualifiers to indicate that they are quantitative 
estimates.   Nondetect results have been reported to the LOQ. 
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METHODOLOGY REFERENCES 

Analysis Reference 

Volatile Organic Compounds Method 8260C, “Test Methods for Evaluating Solid 
Wastes”, SW-846, third edition, Promulgated 

Updates I, II, IIA, IIB, III, IIIA, IIIB, IVA and IVB, and 
V, October 2013 

Semivolatile Organic Compounds Method 8270D, “Test Methods for Evaluating Solid 
Wastes”, SW-846, third edition, Promulgated 

Updates I, II, IIA, IIB, III, IIIA, IIIB, IVA and IVB, and 
V, October 2013 

Pesticide Compounds 
 
 
 
 

Polychlorinated Biphenyls 

Method 8081, “Test Methods for Evaluating Solid 
Wastes”, SW-846, third edition, Promulgated 

Updates I, II, IIA, IIB, III, IIIA, IIIB, IVA and IVB, and 
V, October 2013 

 
Method 8082, “Test Methods for Evaluating Solid 

Wastes”, SW-846, third edition, Promulgated 
Updates I, II, IIA, IIB, III, IIIA, IIIB, IVA and IVB, and 

V, October 2013  
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1196174 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1196174 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 3/19/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012), the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

March 19, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

The samples were previously logged in as part of L1110105.  The 
radiochemistry samples were split from the priority pollutant sample 
analyses to facilitate processing/reporting of the analytical results. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).   
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Blank Analyte 
Concentration 

(pci/L) 
Associated Samples 

(MB) R3423331-1 Uranium-238 0.139 All Samples 

 
The blank result was less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

The laboratory did not select a site sample to perform laboratory duplicate 
analyses.  Therefore, the associated sample data could not be evaluated 
based on this parameter.  This should be noted when assessing the sample 
data. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted to the laboratory. 
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10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

The following table summarizes the samples with tracer U-232 recoveries 
outside of acceptance limits: 

 

 Sample U-232 

%REC 
(30-110) 

TLVP-WWA-2TOTAL 25.8 

TLVP-WWA-2UF 26.6 

The isotopic uranium results for the samples are considered biased low 
quantitative estimates, and may be higher than reported.  The results are 
marked with “J“qualifiers to indicate that they are biased low quantitative 
estimates.   

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1110438 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1110438 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 8/1/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium 
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

August 1, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 DOE HASL 300, 4.5.2.3 Ga-01-R 

Thorium 230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1110480 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1110480 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 10/18/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium 238, and thorium 
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1110480 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

October 18, 2019 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1110480 

1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
be evaluated based on these parameters.  This should be noted when 
assessing the sample data.    



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM /L1110480 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    

  



ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM /L1110480 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium 238 DOE HASL 300, 4.5.2.3 Ga-01-R 

Thorium 230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1111617 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1111617 
Fraction: Inorganic 
Matrix: Air 
Report Date: 10/18/2019 (Revised 12/7/2019) 

This report is based upon a review of analytical data generated for air 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1111617 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

October 18, 2019 
Revised December 7, 2019 

 
 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1111617 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

  



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM /L1111617 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

The following table summarizes the samples with tracer U-232 recoveries 
outside of acceptance limits: 

 

 Sample U-232 

%REC 
(30-110) 

VBASELINE AIR-01 111 

VBASELINE AIR-02 114 

Positive isotopic uranium results for the samples are considered biased 
high quantitative estimates, and may be lower than reported.  Positive 
results are marked with “J“qualifiers to indicate that they are biased high 
quantitative estimates.   

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    

  



ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM /L1111617 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1111912 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1111912 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 10/18/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1111912 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

October 24, 2019 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1111912 

1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

  



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM /L1111912 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

The following table summarizes the samples with tracer U-232 recoveries 
outside of acceptance limits: 

 

 Sample U-232 

%REC 
(30-110) 

TLVP-WWA-3 24.9 

TLVP-WWA-4 20.8 

TLVP-WWA-4 15.3 

Positive isotopic uranium results for the samples are considered biased 
low quantitative estimates and may be higher than reported.  Positive 
results are marked with “J“qualifiers to indicate that they are biased low 
quantitative estimates.   

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    



ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM /L1111912 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1112603 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1112603 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 10/11/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1112603 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

October 11, 2019 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1112603 

1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

  



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM /L1112603 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    

  



ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM /L1112603 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1112801 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1112801 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 8/1/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium 
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

August 1, 2019 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1112801 

1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for isotopic thorium.  Therefore, the associated 
sample data could not be evaluated based on these parameters.  This 
should be noted when assessing the sample data.   
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 DOE HASL 300, 4.5.2.3 Ga-01-R 

Thorium 230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1113909 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1113909 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/16/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, radium-228, isotopic 
uranium, and isotopic thorium.  The sample analyses were performed in 
accordance with the procedures outlined in the method referenced at the 
end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 16, 2019 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1113909 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 or radium-228, uranium isotopes.  
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Therefore, the associated sample data could not be evaluated based on 
these parameters.  This should be noted when assessing the sample data.   

The laboratory did not include uranium-235 in the MS/MSD associated 
with the samples.  Only uranium-234 and uranium-238 were included. 
This should be noted when assessing the data.  The criteria were met for 
the spiked analytes.  No qualifiers were applied. 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

The laboratory did not include uranium-235 in the LCS associated with 
the samples.  Only uranium-234 and uranium-238 were included. This 
should be noted when assessing the data.  The criteria were met for the 
spiked analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1115298 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1115298 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 10/24/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

October 24, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

  



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM /L1115298 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1115350 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 8/2/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium 
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

August 2, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for thorium 230.  Therefore, the associated 
sample data could not be evaluated based on these parameters.  This 
should be noted when assessing the sample data.   
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 DOE HASL 300, 4.5.2.3 Ga-01-R 

Thorium 230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1116424 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 8/2/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium 
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

August 2, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  Results for all samples, except TLVP-EB-DU2-L6 were 
less than ten times the blank level.  These results are considered estimates, 
and are marked “J”.

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3429788-3 Radium-226 0.983 All Samples 
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7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for thorium 230.  Therefore, the associated 
sample data could not be evaluated based on these parameters.  This 
should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

The laboratory did not select a site sample to perform laboratory duplicate 
analyses for radium-226 and uranium-238.  Therefore, the associated 
sample data could not be evaluated based on this parameter.  This should 
be noted when assessing the sample data. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 DOE HASL 300, 4.5.2.3 Ga-01-R 

Thorium 230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1116542 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 10/25/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1116542 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

October 25, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation did not indicate the sample type or 
matrix.  The chain of custody fields for this information was blank.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for isotopic uranium.  Therefore, the associated 
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sample data could not be evaluated based on these parameters.  This 
should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1116839 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1116839 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 8/2/2019 (Revised 11/22/2019) 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium 
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1116839 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

August 2, 2019 
Revised November 22, 2019 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1116839 

1.0 DATA COMPLETENESS 

The data package was complete. 

The analysis results for TLVP-IMC-2 were revised to include the full list of 
uranium isotopes. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 DOE HASL 300, 4.5.2.3 Ga-01-R 

Thorium 230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1117840 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1117840 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 8/2/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium 
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

August 2, 2019 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1117840 

1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for thorium 230.  Therefore, the associated 
sample data could not be evaluated based on these parameters.  This 
should be noted when assessing the sample data.   
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 DOE HASL 300, 4.5.2.3 Ga-01-R 

Thorium 230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1117849 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1117849 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 10/25/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

President

October 25, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1119237 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1119237 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 10/1/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226 and thorium 230.  The sample 
analyses were performed in accordance with the procedures outlined in 
the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

October 1, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
be evaluated based on these parameters.  This should be noted when 
assessing the sample data.    
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 DOE HASL 300, 4.5.2.3 Ga-01-R 

Thorium 230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1119502 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1119502 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 10/25/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

October 25, 2019 
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1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

DATA COMPLETENESS 

The data package was complete. 

CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.  

Samples were received in acceptable condition. 

HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
RECOVERIES AND REPRODUCIBILITY 

The following table summarizes the inorganic results that did not meet the 
indicated QC limits for the matrix spike/matrix spike duplicate (MS/
MSD) analysis of sample : 
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 Analyte MS 

%REC 

MSD 

%REC 

QC 

Limits 

RPD QC 

Limits 

Uranium-238 126 NA 75-125  20 

 
The high recovery indicates the presence of interferences and or digestion 
issues for this analyte for associated samples. All samples were associated 
with the unacceptable MS/MSD.  Positive uranium-238 results for the 
samples are considered biased high quantitative estimates, and may be 
lower than reported.  Positive results are marked with “J“ qualifiers to 
indicate that they are biased high quantitative estimates.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1119803 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1119803 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 10/8/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226 and thorium 230.  The sample 
analyses were performed in accordance with the procedures outlined in 
the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

October 8, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

All criteria were met.  No qualifiers were applied. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

All criteria were met.  No qualifiers were applied. 

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 DOE HASL 300, 4.5.2.3 Ga-01-R 

Thorium 230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geological – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 

 



Pa
ge

 1
 o

f 1

Ta
bl

e 
1

Sa
m

pl
es

 F
or

 U
SE

PA
 S

ta
ge

 2
B 

R
ev

ie
w

La
nd

fi
ll 

O
pe

ra
bl

e 
U

ni
t, 

To
na

w
an

da
 L

an
df

ill
 V

ic
in

ity
 P

ro
pe

rt
y,

 E
ri

e 
C

ou
nt

y,
 N

ew
 Y

or
k

So
il 

Sa
m

pl
in

g
Pa

ce
 A

na
ly

tic
al

 S
am

pl
e 

D
el

iv
er

y 
G

ro
up

 L
11

19
80

3

A
na

ly
se

s 
Pe

rf
or

m
ed

Sa
m

pl
e 

ID
La

b 
ID

C
ol

le
ct

io
n 

D
at

e
M

at
ri

x
D

O
E 

G
a-

0
LA

N
L 

ER
20

0M

TV
LP

-E
D

-D
U

2-
L1

L1
11

98
03

-0
1

07
/1

7/
20

19
 1

0:
25

So
il

X
X

TV
LP

-E
D

-D
U

2-
L2

L1
11

98
03

-0
2

07
/1

7/
20

19
 1

0:
25

So
il

X
X

TV
LP

-E
D

-D
U

2-
L3

L1
11

98
03

-0
3

07
/1

7/
20

19
 1

0:
25

So
il

X
X

TV
LP

-E
D

-D
U

2-
L4

L1
11

98
03

-0
4

07
/1

7/
20

19
 1

0:
25

So
il

X
X

TV
LP

-E
D

-D
U

2-
L5

L1
11

98
03

-0
5

07
/1

7/
20

19
 1

0:
25

So
il

X
X

TV
LP

-E
D

-D
U

2-
L6

L1
11

98
03

-0
6

07
/1

7/
20

19
 1

0:
25

So
il

X
X

TV
LP

-E
D

-D
U

3-
L1

L1
11

98
03

-0
7

07
/1

7/
20

19
 1

6:
00

So
il

X
X

TV
LP

-E
D

-D
U

3-
L2

L1
11

98
03

-0
8

07
/1

7/
20

19
 1

6:
00

So
il

X
X

TV
LP

-E
D

-D
U

3-
L3

L1
11

98
03

-0
9

07
/1

7/
20

19
 1

6:
00

So
il

X
X

TV
LP

-E
D

-D
U

3-
L4

L1
11

98
03

-1
0

07
/1

7/
20

19
 1

6:
00

So
il

X
X

TV
LP

-E
D

-D
U

3-
L5

L1
11

98
03

-1
1

07
/1

7/
20

19
 1

6:
00

So
il

X
X

TV
LP

-E
D

-D
U

3-
L6

L1
11

98
03

-1
2

07
/1

7/
20

19
 1

6:
00

So
il

X
X

TV
LP

-E
D

-D
U

4-
L1

L1
11

98
03

-1
3

07
/1

7/
20

19
 1

7:
00

So
il

X
X

TV
LP

-E
D

-D
U

4-
L2

L1
11

98
03

-1
4

07
/1

7/
20

19
 1

7:
00

So
il

X
X

TV
LP

-E
D

-D
U

4-
L3

L1
11

98
03

-1
5

07
/1

7/
20

19
 1

7:
00

So
il

X
X

TV
LP

-E
D

-D
U

4-
L4

L1
11

98
03

-1
6

07
/1

7/
20

19
 1

7:
00

So
il

X
X

TV
LP

-E
D

-D
U

L5
L1

11
98

03
-1

7
07

/1
7/

20
19

 1
7:

00
So

il
X

X
TV

LP
-E

D
-D

U
L6

L1
11

98
03

-1
8

07
/1

7/
20

19
 1

7:
00

So
il

X
X





8



9





11



12



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1119807 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1119807 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 12/14/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 14, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
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be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1120448 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/14/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, radium-228, isotopic 
uranium, and isotopic thorium.  The sample analyses were performed in 
accordance with the procedures outlined in the method referenced at the 
end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 14, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 or radium-228.  Therefore, the 
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associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

The following table summarizes the metals results that did not meet the 
indicated QC limits for the matrix spike (MS) analysis of sample TLVP-
IMC-5: 

 

 Analyte MS 

%REC 

QC 

Limits 

Uranium-234 221 60-140 

Uranium-238 180 60-140 

 

The results for these analytes for the sample were significantly greater 
than the amount of the analytes spiked (greater than four times the spike 
amount).  The effect of matrix for uranium-234 and uranium-238 could not 
be evaluated for the sample. 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 
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11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1121613 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/9/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report.   

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 9, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1121620 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/14/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

December 14, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM / L1121620 

data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

The following table summarizes the metals results that did not meet the 
indicated QC limits for the matrix spike (MS) analysis of sample TLVP-
IMC-5 (SDG L1120448): 

 

 Analyte MS 

%REC 

QC 

Limits 

Uranium-234 221 60-140 

Uranium-238 180 60-140 

 

The results for these analytes for the sample were significantly greater 
than the amount of the analytes spiked (greater than four times the spike 
amount).  The effect of matrix for uranium-234 and uranium-238 could not 
be evaluated for the sample. 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 
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11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1123252 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 12/8/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 8, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for isotopic uranium.  Therefore, the associated 



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM /L1123252 

sample data could not be evaluated based on these parameters.  This 
should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1123253 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1123253 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/8/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

December 8, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

 
No analytes were detected in laboratory method blanks. 

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
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data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1123419 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1123419 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 12/8/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 8, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
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be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1123898 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1123898 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 12/9/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 9, 2019 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1123898 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
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data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1137394 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 12/9/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 9, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
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be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1139261 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 1/3/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

January 3, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

For L1139261 WG1348526 method blank, uranium-238 result –error is 
greater than the MDA.  There was no flagging for this.  The laboratory 
was contacted and provided a revised analytical report presenting a flag 
for this blank result. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results minus error were greater than their Minimum 
Detectable Activity (MDA).  The sample results were significantly greater 
than the blank amount.  Qualification was unnecessary.
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Blank Analyte 
Concentration 

(pci/L) 
Associated Samples 

(MB) R3453925-1 Uranium-238 0.114 All Samples 

 

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for isotopic uranium.  Therefore, the associated 
sample data could not be evaluated based on these parameters.  This 
should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

The following table summarizes the samples with tracer U-232 recoveries 
outside of acceptance limits: 
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 Sample U-232 

%REC 
(30-110) 

TLVP-WWA-27 13.4 

TLVP-WWA-28 13.9 

Positive isotopic uranium results for the samples are considered biased 
low quantitative estimates, and may be higher than reported.  Positive 
results are marked with “J“ qualifiers to indicate that they are biased low 
quantitative estimates.   

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1140703 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1140703 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 12/9/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

December 9, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
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be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1143084 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1143084 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 1/3/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

January 3, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

The uranium-235 result for sample TLVP-WWA-34-FD (L1143084-04) is 
flagged “J3”. The data package glossary stated that the “associated batch 
QC was outside the established quality control range for 
precision”.  Sample TLVP-WWA-34-FD  was not the sample selected for 
laboratory duplicate analysis.  The laboratory was contacted and provided 
a revised analytical report, removing the flag. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  
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7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not include uranium-235 in the matrix spike/ matrix 
spike duplicate associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Duplicate samples TLVP-WWA-34 and TLVP-WWA-34-FD were 
submitted to the laboratory to evaluate sampling and analytical precision 
for those inorganic compounds determined to be present.  Results for 
these duplicate samples are presented in Table 2.  Analyte results 
exceeding the field duplicate precision criteria are indicated by an asterisk 
(*). 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1143830 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1143830 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/15/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 15, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

 
No analytes were detected in laboratory method blanks. 

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
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associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    

 

  



ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM /L1143830 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium 238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1143833 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/9/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, radium-228, isotopic 
uranium, and isotopic thorium.  The sample analyses were performed in 
accordance with the procedures outlined in the method referenced at the 
end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

December 9, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for isotopic uranium.  Therefore, the associated 
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sample data could not be evaluated based on these parameters.  This 
should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1143834 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/14/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, radium-228, isotopic 
uranium, and isotopic thorium.  The sample analyses were performed in 
accordance with the procedures outlined in the method referenced at the 
end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 14, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 or radium-228.  Therefore, the 
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associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1145064 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1145064 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 12/15/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1145064 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 15, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for isotopic uranium or radium-226.  Therefore, 
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the associated sample data could not be evaluated based on these 
parameters.  This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

The following table summarizes the samples with tracer barium-133 
recoveries outside of acceptance limits: 

 

 Sample Barium-133 

%REC 
(30-143) 

TLVP-WWA-38 29.8 

The radium-226 result for the sample is considered a biased low 
quantitative estimate, and may be higher than reported.  The result is 
marked with a “J“qualifier to indicate that it is a biased low quantitative 
estimate.   
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1145110 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 12/16/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

 
 
 

Report Approved By:

President

December 16, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation did not indicate the collection times 
for the samples.  

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for isotopic thorium or radium-226.  Therefore, 
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the associated sample data could not be evaluated based on these 
parameters.  This should be noted when assessing the sample data.   

The laboratory did not include uranium-235 in the MS/MSD associated 
with the samples.  Only uranium-234 and uranium-238 were included. 
This should be noted when assessing the data.  The criteria were met for 
the spiked analytes.  No qualifiers were applied. 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Duplicate samples TLVP-WWA-40 and TLVP-WWA-40FD were 
submitted to the laboratory to evaluate sampling and analytical precision 
for those inorganic compounds determined to be present.  Results for 
these duplicate samples are presented in Table 2.  Analyte results 
exceeding the field duplicate precision criteria are indicated by an asterisk 
(*). 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Data Validation Qualifier Code Glossary

J - The positive result reported for this analyte is a quantitative estimate. 

J+ - The positive result reported for this analyte is a quantitative estimate, but may be biased high. 

J- - The positive result reported for this analyte is a quantitative estimate, but may be biased low. 

U - This analyte was not detected in the sample.  The numeric value represents the 
sample quantitation/detection limit.

UJ - This analyte was not detected in the sample. The actual quantitation/detection
limit may be higher than reported.

N - This analyte has been "tentatively" identified.  The numeric value represents its 
approximate concentration.

Y - This analyte coelutes with another target compound on the two chromatographic columns
 used for analysis.

R - The result for this analyte is unreliable. Additional data is needed to confirm or
 disprove the presence  of this compound/analyte in the sample.

Other Codes:

ND - There were no positive results for this analytical fraction.

NA - This parameter is not applicable to this sample.

NR - This analysis parameter was not required for this sample.



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1146790 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1146790 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/7/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 7, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

No analytes were detected in laboratory method blanks.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
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be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium 238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1147093 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1147093 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 12/7/2019 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005.  Results have been validated or qualified according to 
general guidance provided in the “USEPA National Functional Guidelines 
for Inorganic Superfund Methods Data Review (ISM02.4)”, USEPA 
January 2017; Multi-Agency Radiological Laboratory Analytical Protocols 
Manual (USEPA, 2004b), and Validation of Radiological Data for Use in 
Waste Management and Environmental Remediation (ANSI/ANS, 2012). 
the “Revised Final Uniform Federal Policy-Quality Assurance Project Plan 
for Soils Remediation, Landfill Operable Unit, Tonawanda Landfill 
Vicinity Property, Erie County, New York”, May 2019; and the 
“Department of Defense Quality Systems Manual for Environmental 
Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 7, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

All criteria were met.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1147149 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1147149 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 1/3/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

January 3, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
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8.0 

9.0 

10.0 

11.0 

12.0 

be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-23  or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1147152 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1147152 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/12/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

February 12, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations.  The following issues 
were noted: 

The list of analytes reported for sample TLVP-IMC-16 for the gamma 
spectroscopy analyses was incorrect.  Per the chain of custody, only 
radium-266 was needed.  A full gamma spec scan was reported. The 
laboratory was contacted to provide revised analysis results, data package 
and electronic deliverables. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  
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7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The following table summarizes the results that did not meet the indicated 
QC limits for the matrix spike/matrix spike duplicate (MS/MSD) analysis of 
sample TLVP-IMC-16: 

 

 Analyte MS 

%REC 

MSD 

%REC 

QC 

Limits 

RPD QC 

Limits 

Thorium-228   60-140 27.2 20 

Thorium-230   60-140 27.2 20 

The imprecision indicate the presence of interferences and or digestion 
issues for these analytes for the parent sample.   The results have been 
marked “J” to indicate that they are estimates. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

The laboratory did not select a site sample to perform laboratory duplicate 
analyses isotopic uranium and radium-226.  Therefore, the associated 
sample data could not be evaluated based on this parameter.  This should 
be noted when assessing the sample data. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 
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10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include bismuth-214 in the laboratory control 
sample (LCS) associated with the samples.  Only americum-241, cesium-
137, and cobalt-60 were included. This should be noted when assessing 
the data.  The criteria were met for the spiked analytes.  No qualifiers 
were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1147812 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1147812 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 1/3/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

January 3, 2020 
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1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.  

Samples were received in acceptable condition. 

HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230. Calibration of the instrument was unable to be verified.

SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ 
matrix spike duplicate analyses thorium-230.  Therefore, the 
associated sample 
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data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM / L1147812 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 

 



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1147822 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1147822 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/17/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 17, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

Matrix spike/matrix spike duplicate analysis of sample TLVP-IMC-16 is 
discussed in the data validation report for SDG L1147152. 
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The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include bismuth-214 in the laboratory control 
sample (LCS) associated with the samples.  Only americum-241, cesium-
137, and cobalt-60 were included. This should be noted when assessing 
the data.  The criteria were met for the spiked analytes.  No qualifiers 
were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1143890 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1143890 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 12/8/2019 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

December 8, 2019 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was acceptable.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

 
No analytes were detected in laboratory method blanks. 

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM /L1143890 

be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include actimum-228 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium 238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1148393 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1148393 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 1/3/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

January 3, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
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associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    

  



ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM / L1148393 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1148400 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1148400 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/21/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 21, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations.  The following issues 
were noted: 

The list of analytes reported for sample TLVP-IMC-19 for the gamma 
spectroscopy analyses was incorrect.  Per the chain of custody, only 
radium-266 was needed.  A full gamma spec scan was reported. The 
laboratory was contacted to provide revised analysis results, data package 
and electronic deliverables. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 
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The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3469378-1 Uranium-238 0.104 All Samples 

 
The result was greater than the project criterion (result-error < MDA).  
Results for all samples were greater than five times the blank level.  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226, isotopic uranium, or isotopic 
thorium.  Therefore, the associated sample data could not be evaluated 
based on these parameters.  This should be noted when assessing the 
sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 
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10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include bismuth-214 in the laboratory control 
sample (LCS) associated with the samples.  Only americum-241, cesium-
137, and cobalt-60 were included. This should be noted when assessing 
the data.  The criteria were met for the spiked analytes.  No qualifiers 
were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1148940 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1148940 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/14/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 14, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The precision criterion was exceeded for the following laboratory 
duplicate analysis of sample TLVP-IMC-20: 
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 Analyte RPD QC 

Limits 

DUP RER DUP RER 
Limits 

Thorium-230 27.2 20  20 

The lack of precision may be due to heterogeneity of the sample.  The 
result should be considered a quantitative estimate, and has been marked 
“J”. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include bismuth-214 in the laboratory control 
sample (LCS) associated with the samples.  Only americum-241, cesium-
137, and cobalt-60 were included. This should be noted when assessing 
the data.  The criteria were met for the spiked analytes.  No qualifiers 
were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1148941 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1148941 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/12/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 12, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
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associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1150278 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1150278 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 3/4/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

March 4, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3462583-3 Radium-226 0.875 All Samples 
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The results were less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

The following duplicate samples were not submitted to the laboratory for 
this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1150327 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1150327 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/21/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1150327 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 21, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations.  The following issues 
were noted: 

The list of analytes reported for sample TLVP-IMC-21 for the gamma 
spectroscopy analyses was incorrect.  Per the chain of custody, only 
radium-266 was needed.  A full gamma spec scan was reported. The 
laboratory was contacted to provide revised analysis results, data package 
and electronic deliverables. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM /L1150327 

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include bismuth-214 in the laboratory control 
sample (LCS) associated with the samples.  Only americum-241, cesium-
137, and cobalt-60 were included. This should be noted when assessing 
the data.  The criteria were met for the spiked analytes.  No qualifiers 
were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1145064 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1145064 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 2/14/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 14, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for isotopic uranium or radium-226.  Therefore, 
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the associated sample data could not be evaluated based on these 
parameters.  This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1152174 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1152174 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/12/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 12, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
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This should be noted when assessing the sample data.  A laboratory 
duplicate was analyzed for these analytes. 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1152180 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1152180 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 2/12/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1152180 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 12, 2020 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1152180 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for isotopic uranium or radium-226.  Therefore, 
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the associated sample data could not be evaluated based on these 
parameters.  This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1152184 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1152184 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/13/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 13, 2020 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM / L1152184 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
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This should be noted when assessing the sample data.  A laboratory 
duplicate was analyzed for these analytes. 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1152186 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1152186 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/13/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 13, 2020 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM / L1152186 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM / L1152186 

This should be noted when assessing the sample data.  A laboratory 
duplicate was analyzed for these analytes. 

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1152188 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1152188 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/22/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1152188 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 22, 2020 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM /L1152188 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations.  The following issues 
were noted: 

The list of analytes reported for sample TLVP-IMC-22 for the gamma 
spectroscopy analyses was incorrect.  Per the chain of custody, only 
radium-266 was needed.  A full gamma spec scan was reported. The 
laboratory was contacted to provide revised analysis results, data package 
and electronic deliverables. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   
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6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3469378-1 Uranium-238 0.104 All Samples 

 
The result was greater than the project criterion (result-error < MDA).  
Results for all samples were greater than five times the blank level.  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 
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10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include bismuth-214 in the laboratory control 
sample (LCS) associated with the samples.  Only americum-241, cesium-
137, and cobalt-60 were included. This should be noted when assessing 
the data.  The criteria were met for the spiked analytes.  No qualifiers 
were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1155394 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1155394 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/21/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

February 21, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 or uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1155452 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1155452 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/21 2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified
according to general guidance provided in the “USEPA National
Functional Guidelines for Inorganic Superfund Methods Data Review
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory
Analytical Protocols Manual (USEPA, 2004b), and Validation of
Radiological Data for Use in Waste Management and Environmental
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New
York”, May 2019; and the “Department of Defense Quality Systems
Manual for Environmental Laboratories” (Version 5.1, 2017).

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 21, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3473641 
Uranium-234 
Uranium-238 

0.131 
0.142 

All Samples 
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The results were greater than the project criterion (result-error < MDA).  
Results for all samples were greater than five times the blank level.  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 or isotopic thorium.  Therefore, 
the associated sample data could not be evaluated based on these 
parameters.  This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include bismuth-214 in the laboratory control 
sample (LCS) associated with the samples.  Only americum-241, cesium-
137, and cobalt-60 were included. This should be noted when assessing 
the data.  The criteria were met for the spiked analytes.  No qualifiers 
were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1156150 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1156150 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/21/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 21, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
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be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 

 



P
ag

e 
1

 o
f 

1

Ta
bl

e 
1

Sa
m

pl
es

 F
or

 U
SE

PA
 S

ta
ge

 2
B 

R
ev

ie
w

La
nd

fi
ll 

O
pe

ra
bl

e 
U

ni
t, 

To
na

w
an

da
 L

an
df

ill
 V

ic
in

ity
 P

ro
pe

rt
y,

 E
ri

e 
C

ou
nt

y,
 N

ew
 Y

or
k

So
il 

 S
am

pl
in

g
Pa

ce
 A

na
ly

tic
al

 S
am

pl
e 

D
el

iv
er

y 
G

ro
up

 L
11

56
15

0

A
na

ly
se

s 
Pe

rf
or

m
ed

Sa
m

pl
e 

ID
La

b 
ID

C
ol

le
ct

io
n 

D
at

e
M

at
ri

x

D
O

E 
G

a-
01

-
R

/9
01

_1
 

(5
 d

ay
)

LA
N

L 
ER

20
0M

TL
V

P-
BF

-4
L1

15
61

50
-0

1
10

/3
0/

20
19

 1
5:

30
So

il
X

X



5



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1157954 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1157954 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 2/22/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 22, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Duplicate samples TLVP-WWA-55 and TLVP-WWA-55-FD were 
submitted to the laboratory to evaluate sampling and analytical precision 
for those inorganic analytes determined to be present.  Results for these 
duplicate samples are presented in Table 2.  The precision criteria were 
met for the field duplicate samples. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM /L1157954 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 

 



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1158170 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1158170 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 3/2/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

March 2, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
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associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

The following duplicate samples were submitted to the laboratory to 
evaluate sampling and analytical precision for those inorganic analytes 
determined to be present.  Results for these duplicate samples are 
presented in Tables 2 through 9.  Analyte results exceeding the field 
duplicate precision criteria are indicated by an asterisk (*).  Results 
exceeding the field duplicate precision criteria are considered quantitative 
estimates, and are marked “J”. 

TLVP-ED-DU13-L3 and TLVP-ED-DU13-L3-FD 

TLVP-ED-DU13-L5 and TLVP-ED-DU13-L5-FD 

TLVP-ED-DU15-L1 and TLVP-ED-DU15-L1-FD 

TLVP-ED-DU15-L3 and TLVP-ED-DU15-L3-FD 

TLVP-ED-DU15-L5 and TLVP-ED-DU15-L5-FD 

TLVP-ED-DU111-L1 and TLVP-ED-DU111-L1-FD 

TLVP-ED-DU11-L3 and TLVP-ED-DU11-L3-FD 

TLVP-ED-DU13-L1 and TLVP-ED-DU13-L1-FD 
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10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1162013 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1162013 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/28/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 28, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations.  The following issues 
were noted: 

The chain of custody indicated that the samples were submitted for 
isotopic thorium, but only thorium-230 was reported.  The laboratory was 
contacted and revised all deliverable items (analytical report, data 
package and EDD) to present the correct reporting. 

The matrix spike recovery for uranium 238 was above the acceptance 
limits.  The result for this analyte was not flagged for parent sample 
TLVP-IMC-24. The laboratory was contacted and provided revised results 
for the sample. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   
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6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R483380-1 
Uranium-234 
Uranium-238 

0.0633 
0.0601 

All Samples 

 
The blank results were less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The following table summarizes the results that did not meet the indicated 
QC limits for the MS/MSD analysis of sample TLVP-IMC-24: 

 

 Analyte MS 

%REC 

MSD 

%REC 

QC 

Limits 

RPD QC 

Limits 

Uranium-238  143 60-140  20 

The high recovery indicates the presence of interferences for parent 
sample TLVP-IMC-24.  The positive result for this analyte is considered a 
biased high quantitative estimate, and may be lower than reported.  The 
result has been marked with a “J“qualifier to indicate that it is a biased 
high quantitative estimate.   

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 or uranium-235.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

The following duplicate samples were submitted to the laboratory to 
evaluate sampling and analytical precision for those inorganic analytes 
determined to be present.  Results for these duplicate samples are 
presented in Tables 2 through 5.  Analyte results exceeding the field 
duplicate precision criteria are indicated by an asterisk (*).  Results for 
affected analytes are considered quantitative estimates for the field 
duplicate samples, and are marked “J”. 

TLVP-IMC-25 and TLVP-IMC-25-FD 

TLVP-IMC-27 and TLVP-IMC-27-FD 

TLVP-IMC-28 and TLVP-IMC-28 

TLVP-IMC-29 and TLVP-IMC-29-FD 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include bismuth-214 in the laboratory control 
sample (LCS) associated with the samples.  Only americum-241, cesium-
137, and cobalt-60 were included. This should be noted when assessing 
the data.  The criteria were met for the spiked analytes.  No qualifiers 
were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1162230 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1162230 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/22/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 22, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

The following duplicate samples were submitted to the laboratory to 
evaluate sampling and analytical precision for those inorganic analytes 
determined to be present.  Results for these duplicate samples are 
presented in Tables 2 through 4.  There were no positive results for 
duplicate samples TLVP-EG-DU01-L4 and TLVP-EG-DU01-L4-FD,  
Analyte results exceeding the field duplicate precision criteria are 
indicated by an asterisk (*). 

TLVP-EG-DU01-L2 and TLVP-EG-DU01-L2-FD 

TLVP-EG-DU01-L3 and TLVP-EG-DU01-L3-FD 

TLVP-EG-DU01-L4 and TLVP-EG-DU01-L4-FD 

TLVP-EG-DU01-L6 and TLVP-EG-DU01-L6-FD 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 
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11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1162235 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/26/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

February 26, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

The following duplicate samples were submitted to the laboratory to 
evaluate sampling and analytical precision for those inorganic analytes 
determined to be present.  Results for these duplicate samples are 
presented in Tables 2 through 4.  The field duplicate results were 
acceptable. 

TLVP-EG-DU02-L4 and TLVP-EG-DU02-L4-FD 
TLVP-EG-DU02-L5 and TLVP-EG-DU02-L5-FD 
TLVP-EG-DU02-L6 and TLVP-EG-DU02-L6-FD 

 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1162237 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1162237 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/26/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

February 26, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

The following duplicate samples were submitted to the laboratory to 
evaluate sampling and analytical precision for those inorganic analytes 
determined to be present.  Results for these duplicate samples are 
presented in Tables 2 through 5.  Analyte results exceeding the field 
duplicate precision criteria are indicated by an asterisk (*). 

TLVP-EG-DU03-L2 and TLVP-EG-DU03-L2-FD 
TLVP-EG-DU03-L2 and TLVP-EG-DU03-L2-FD 
TLVP-EG-DU03-L5 and TLVP-EG-DU03-L5-FD 
TLVP-EG-DU03-L6 and TLVP-EG-DU03-L6-FD 

 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 

 



P
ag

e 
1

 o
f 

1

Ta
bl

e 
1

Sa
m

pl
es

 F
or

 U
SE

PA
 S

ta
ge

 2
B 

R
ev

ie
w

La
nd

fi
ll 

O
pe

ra
bl

e 
U

ni
t, 

To
na

w
an

da
 L

an
df

ill
 V

ic
in

ity
 P

ro
pe

rt
y,

 E
ri

e 
C

ou
nt

y,
 N

ew
 Y

or
k

So
il 

 S
am

pl
in

g
Pa

ce
 A

na
ly

tic
al

 S
am

pl
e 

D
el

iv
er

y 
G

ro
up

 L
11

62
23

7 A
na

ly
se

s 
Pe

rf
or

m
ed

Sa
m

pl
e 

ID
La

b 
ID

C
ol

le
ct

io
n 

D
at

e
M

at
ri

x

D
O

E 
G

a-
01

-
R

/9
01

_1
 

(5
 d

ay
)

LA
N

L 
ER

20
0M

TL
V

P-
EG

-D
U

03
-L

1
L1

16
22

37
-0

1
11

/1
5/

20
19

 0
9:

00
So

il
X

X
TL

V
P-

EG
-D

U
03

-L
2

L1
16

22
37

-0
2

11
/1

5/
20

19
 0

9:
00

So
il

X
X

TL
V

P-
EG

-D
U

03
-L

3
L1

16
22

37
-0

3
11

/1
5/

20
19

 0
9:

00
So

il
X

X
TL

V
P-

EG
-D

U
03

-L
4

L1
16

22
37

-0
4

11
/1

5/
20

19
 0

9:
00

So
il

X
X

TL
V

P-
EG

-D
U

03
-L

5
L1

16
22

37
-0

5
11

/1
5/

20
19

 0
9:

00
So

il
X

X
TL

V
P-

EG
-D

U
03

-L
6

L1
16

22
37

-0
6

11
/1

5/
20

19
 0

9:
00

So
il

X
X

TL
V

P-
EG

-D
U

03
-L

2-
FD

L1
16

22
37

-0
7

11
/1

5/
20

19
 0

9:
00

So
il

X
X

TL
V

P-
EG

-D
U

03
-L

3-
FD

L1
16

22
37

-0
8

11
/1

5/
20

19
 0

9:
00

So
il

X
X

TL
V

P-
EG

-D
U

03
-L

5-
FD

L1
16

22
37

-0
9

11
/1

5/
20

19
 0

9:
00

So
il

X
X

TL
V

P-
EG

-D
U

03
-L

6-
FD

L1
16

22
37

-1
0

11
/1

5/
20

19
 0

9:
00

So
il

X
X



Ta
bl

e 
3

Fi
el

d 
D

up
lic

at
e 

Sa
m

pl
e 

Re
su

lts
 fo

r I
no

rg
an

ic
 A

na
ly

se
s

So
il 

Sa
m

pl
es

 T
LV

P-
EG

-D
U

03
-L

2 
an

d 
TL

V
P-

EG
-D

U
03

-L
2-

FD

TL
V

P-
EG

-D
U

03
-L

2
U

nc
er

ta
in

ty
TL

V
P-

EG
-D

U
03

-L
2-

FD
U

nc
er

ta
in

ty
RP

D
R

ER
A

na
ly

te
R

es
ul

t p
C

i/g
+

R
es

ul
t p

C
i/g

+

3
8

D
O

E 
G

a-
01

-R
/9

01
_1

 (5
 d

ay
) Ra

di
um

-2
26

N
D

3.
78

0.
98

9
N

C
N

C

LA
N

L 
ER

20
0M

Th
or

iu
m

-2
30

0.
82

2
0.

25
1.

70
0.

32
8

70
2

Pa
ge

 1
 o

f 1



Pa
ge

 1
 o

f 
1

Ta
bl

e 
4

Fi
el

d 
D

up
lic

at
e 

Sa
m

pl
e 

Re
su

lts
 fo

r I
no

rg
an

ic
 A

na
ly

se
s

So
il 

Sa
m

pl
es

 T
LV

P-
EG

-D
U

03
-L

5 
an

d 
TL

V
P-

EG
-D

U
03

-L
5-

FD

TL
V

P-
EG

-D
U

03
-L

5
U

nc
er

ta
in

ty
TL

V
P-

EG
-D

U
03

-L
5-

FD
U

nc
er

ta
in

ty
RP

D
RE

R

A
na

ly
te

Re
su

lt 
pC

i/g
+

Re
su

lt 
pC

i/g
+

D
O

E 
G

a-
01

-R
/9

01
_1

 (5
 d

ay
)

Ra
di

um
-2

26
4.

08
1.

14
1.

73
0.

83
1

81
1

LA
N

L 
ER

20
0M

Th
or

iu
m

-2
30

1.
19

0.
28

7
1.

15
0.

31
2

3
0



Pa
ge

 1
 o

f 
1

Ta
bl

e 
5

Fi
el

d 
D

up
lic

at
e 

Sa
m

pl
e 

Re
su

lts
 fo

r I
no

rg
an

ic
 A

na
ly

se
s

So
il 

Sa
m

pl
es

 T
LV

P-
EG

-D
U

03
-L

6 
an

d 
TL

V
P-

EG
-D

U
03

-L
6-

FD

TL
V

P-
EG

-D
U

03
-L

6
U

nc
er

ta
in

ty
TL

V
P-

EG
-D

U
03

-L
6-

FD
U

nc
er

ta
in

ty
RP

D
RE

R

A
na

ly
te

Re
su

lt 
pC

i/g
+

Re
su

lt 
pC

i/g
+

LA
N

L 
ER

20
0M

Th
or

iu
m

-2
30

0.
32

5
0.

22
5

0.
70

7
0.

28
0

74
1







8



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1162940 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1162940 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 2/26/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

February 26, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/L) 
Associated Samples 

(MB) R3480777-1 Uranium-234 0.135 All Samples 
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The blank result was less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

The laboratory did not select a site sample to perform laboratory duplicate 
analyses.  Therefore, the associated sample data could not be evaluated 
based on this parameter.  This should be noted when assessing the sample 
data. 

9.0 FIELD DUPLICATE RESULTS 

Duplicate samples TLVP-WWA-56 and TLVP-WWA-56-FD were 
submitted to the laboratory to evaluate sampling and analytical precision 
for those inorganic analytes determined to be present.  Results for these 
duplicate samples are presented in Table 2.  Analyte results exceeding the 
field duplicate precision criteria are indicated by an asterisk (*).  Results 
for the duplicate samples are considered estimates, and are marked “J”. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
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data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1163288 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1163288 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/26/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 26, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3476153-1 Radium-226 0.746 All Samples 

 



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM / L1163288 

The result for the blank was greater than the project criterion (result-error 
< MDA).  Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

The field duplicate samples TLVP-EG-DU6-L5 and TLVP-EG-DU6-L5-FD 
were submitted to the laboratory to evaluate sampling and analytical 
precision for those inorganic analytes determined to be present.  Results 
for these duplicate samples are presented in Table 2.  The field duplicate 
precision criteria were met for the duplicate samples. 

The samples associated with field duplicates TLVP-EG-DU6-L1-FD, 
TLVP-EG-DU6-L3-FD, and TLVP-EG-DU6-L4-FD were included in a 
different SDG.  The samples were prepared and digested in different 
batches than these field duplicates.  Therefore, the associated sample data 
could not be evaluated based on these parameters.  This should be noted 
when assessing the sample data.   
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10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1163290 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1163290 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/26/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 26, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  
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Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3476153-1 Radium-226 0.746 

TLVP-EG-DU5-L1,  
TLVP-EG-DU5-L2,  
TLVP-EG-DU5-L3,  
TLVP-EG-DU5-L4,  
TLVP-EG-DU5-L5,  
TLVP-EG-DU5-L6 

(MB) R3476163-3 Uranium-238 0.815 

TLVP-EG-DU5-L1-FD, 
TLVP-EG-DU5-L2-FD, 
TLVP-EG-DU5-L4-FD, 
TLVP-EG-DU5-L5-FD, 
TLVP-EG-DU6-L1,  
TLVP-EG-DU6-L2,  
TLVP-EG-DU6-L3,  
TLVP-EG-DU6-L4 

 
The blank results were less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 
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9.0 FIELD DUPLICATE RESULTS 

The following duplicate samples were submitted to the laboratory to 
evaluate sampling and analytical precision for those inorganic analytes 
determined to be present.  Results for these duplicate samples are 
presented in Tables 2 through 5.  Analyte results exceeding the field 
duplicate precision criteria are indicated by an asterisk (*).  Results for the 
duplicate samples are considered estimates, and are marked “J”. 

TLVP-EG-DU5-L1 and TLVP-EG-DU5-L1-FD 
TLVP-EG-DU5-L2 and TLVP-EG-DU5-L2-FD 
TLVP-EG-DU5-L4 and TLVP-EG-DU5-L4-FD 
TLVP-EG-DU5-L5 and TLVP-EG-DU5-L5-FD 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1163291 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/26/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 26, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  
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Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3476163-3 Uranium-238 0.815 All Samples 

 
The blank results were less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 
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11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1165820 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/27/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

February 27, 2020 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM / L1165820 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.  

Samples were received in acceptable condition. 

HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230. Calibration of the instrument was unable to be verified.

SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ 
matrix spike duplicate analyses.  Therefore, the associated sample data 
could not be evaluated based on these parameters.  This should be noted 
when assessing the sample data.   
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

The following duplicate samples were submitted to the laboratory to 
evaluate sampling and analytical precision for those inorganic analytes 
determined to be present.  Results for these duplicate samples are 
presented in Tables 2 and 3.  The field duplicate precision criteria were 
met for the duplicate samples. 

TLVP-EH-DU02-L2 and TLVP-EH-DU02-L2-FD 
TLVP-EH-DU02-L4 and TLVP-EH-DU02-L4-FD 

 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1165824 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1165824 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/27/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

February 27, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   
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8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

The following duplicate samples were submitted to the laboratory to 
evaluate sampling and analytical precision for those inorganic analytes 
determined to be present.  Results for these duplicate samples are 
presented in Tables 2 and 3.  The field duplicate precision criteria were 
met for the duplicate samples. 

TLVP-EH-DU01-L2 and TLVP-EH-DU01-L2-FD 
TLVP-EH-DU01-L4 and TLVP-EH-DU01-L4-FD 

 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 

 



P
ag

e 
1

 o
f 

1

Ta
bl

e 
1

Sa
m

pl
es

 F
or

 U
SE

PA
 S

ta
ge

 2
B 

R
ev

ie
w

La
nd

fi
ll 

O
pe

ra
bl

e 
U

ni
t, 

To
na

w
an

da
 L

an
df

ill
 V

ic
in

ity
 P

ro
pe

rt
y,

 E
ri

e 
C

ou
nt

y,
 N

ew
 Y

or
k

So
il 

 S
am

pl
in

g
Pa

ce
 A

na
ly

tic
al

 S
am

pl
e 

D
el

iv
er

y 
G

ro
up

 L
11

65
82

4

A
na

ly
se

s 
Pe

rf
or

m
ed

Sa
m

pl
e 

ID
C

ol
le

ct
io

n 
D

at
e

La
b 

ID
M

at
ri

x

D
O

E 
G

a-
01

-
R

/9
01

_1
 

(5
 d

ay
)

LA
N

L 
ER

20
0M

TL
V

P-
EH

-D
U

01
-L

1
L1

16
58

24
-0

1
11

/2
8/

20
19

 1
1:

30
So

il
X

X
TL

V
P-

EH
-D

U
01

-L
2

L1
16

58
24

-0
2

11
/2

8/
20

19
 1

1:
30

So
il

X
X

TL
V

P-
EH

-D
U

01
-L

3
L1

16
58

24
-0

3
11

/2
8/

20
19

 1
1:

40
So

il
X

X
TL

V
P-

EH
-D

U
01

-L
4

L1
16

58
24

-0
4

11
/2

8/
20

19
 1

1:
45

So
il

X
X

TL
V

P-
EH

-D
U

01
-L

5
L1

16
58

24
-0

5
11

/2
8/

20
19

 1
1:

50
So

il
X

X
TL

V
P-

EH
-D

U
01

-L
6

L1
16

58
24

-0
6

11
/2

8/
20

19
 1

1:
50

So
il

X
X

TL
V

P-
EH

-D
U

01
-L

2-
FD

L1
16

58
24

-0
7

11
/2

8/
20

19
 1

1:
55

So
il

X
X

TL
V

P-
EH

-D
U

01
-L

4-
FD

L1
16

58
24

-0
8

11
/2

8/
20

19
 1

1:
55

So
il

X
X



Pa
ge

 1
 o

f 
1

Ta
bl

e 
2

Fi
el

d 
D

up
lic

at
e 

Sa
m

pl
e 

Re
su

lts
 fo

r I
no

rg
an

ic
 A

na
ly

se
s

So
il 

Sa
m

pl
es

 T
LV

P-
EH

-D
U

01
-L

2 
an

d 
TL

V
P-

EH
-D

U
01

-L
2-

FD

TL
V

P-
EH

-D
U

01
-L

2
U

nc
er

ta
in

ty
TL

V
P-

EH
-D

U
01

-L
2-

FD
U

nc
er

ta
in

ty
RP

D
RE

R

A
na

ly
te

Re
su

lt 
pC

i/g
+

Re
su

lt 
pC

i/g
+

2
7

D
O

E 
G

a-
01

-R
/9

01
_1

 (5
 d

ay
)

Ra
di

um
-2

26
N

D
0.

92
7

0.
35

N
C

N
C

LA
N

L 
ER

20
0M

Th
or

iu
m

-2
30

0.
39

7
0.

25
4

0.
58

8
0.

26
6

39
0.

37



Pa
ge

 1
 o

f 
1

Ta
bl

e 
3

Fi
el

d 
D

up
lic

at
e 

Sa
m

pl
e 

Re
su

lts
 fo

r I
no

rg
an

ic
 A

na
ly

se
s

So
il 

Sa
m

pl
es

 T
LV

P-
EH

-D
U

01
-L

4 
an

d 
TL

V
P-

EH
-D

U
01

-L
4-

FD

TL
V

P-
EH

-D
U

01
-L

4
U

nc
er

ta
in

ty
TL

V
P-

EH
-D

U
01

-L
4-

FD
U

nc
er

ta
in

ty
RP

D
RE

R

A
na

ly
te

Re
su

lt 
pC

i/g
+

Re
su

lt 
pC

i/g
+

4
8

D
O

E 
G

a-
01

-R
/9

01
_1

 (5
 d

ay
)

Ra
di

um
-2

26
2.

74
0.

58
3

2.
62

0.
79

2
4

0.
09

U
ra

ni
um

-2
38

1.
38

0
0.

65
7

N
D

N
C

N
C

LA
N

L 
ER

20
0M

Th
or

iu
m

-2
30

1.
48

0.
32

5
1.

28
0.

29
3

14
0.

32







8



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1165835 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1165835 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 2/28/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

X  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

February 28, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/L) 
Associated Samples 

(MB) R3484339-1 
Uranium-234 
Uranium-238 

0.136 
0.118 

All Samples 
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The results were less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

Duplicate samples TLVP-WWA-61 AND TLVP-WWA-61-FD were 
submitted to the laboratory to evaluate sampling and analytical precision 
for those inorganic analytes determined to be present.  Results for these 
duplicate samples are presented in Table 2.  The precision criteria were 
met for the field duplicate samples. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 
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11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1165838 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1165838 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/28/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 28, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations.  No issues were noted. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R483380-1 
Uranium-234 
Uranium-238 

0.0633 
0.0601 

All Samples 
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The blank results were less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The matrix spike/matrix spike analysis of sample TLVP-IMC-24 is 
discussed in the validation report for Sample Delivery Group L1162013. 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted for this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include bismuth-214 in the laboratory control 
sample (LCS) associated with the samples.  Only americum-241, cesium-
137, and cobalt-60 were included. This should be noted when assessing 
the data.  The criteria were met for the spiked analytes.  No qualifiers 
were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Radium-228 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1168348 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1168348 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/29/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM / L1168348 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 29, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM / L1168348 

associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted to the laboratory with the 
samples. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1168350 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1168350 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/29/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM / L1168350 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

President

February 29, 2020 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM / L1168350 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3481735-5 Uranium-238 0.785 All Samples 

 



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM / L1168350 

The result was less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted to the laboratory with the 
samples. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

  



ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM / L1168350 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    

  



ENVIRONMENTAL DATA QUALITY, INC.  6 QUALITY ASSURANCE MEMORANDUM / L1168350 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1168351 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1168351 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/29/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM / L1168351 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 29, 2020 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM / L1168351 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3481735-5 Uranium-238 0.785 All Samples 

 



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM / L1168351 

The result was less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 and uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

All criteria were met.  No qualifiers were applied. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted to the laboratory with the 
samples. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

  



ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM / L1168351 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    

  



ENVIRONMENTAL DATA QUALITY, INC.  6 QUALITY ASSURANCE MEMORANDUM / L1168351 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM / L1168358 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1168358 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 2/29/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, uranium-238, and thorium-
230.  The sample analyses were performed in accordance with the 
procedures outlined in the method referenced at the end of this report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM / L1168358 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

February 29, 2020 



ENVIRONMENTAL DATA QUALITY, INC.  3 QUALITY ASSURANCE MEMORANDUM / L1168358 

1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for thorium-
230.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for thorium-230.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

The following analytes were detected in laboratory method blanks.  The 
positive blank results were greater than their Minimum Detectable 
Activity (MDA).  

Blank Analyte 
Concentration 

(pci/g) 
Associated Samples 

(MB) R3481735-5 Uranium-238 0.785 
TLVP-EH-DU06-L1, 
TLVP-EH-DU06-L2 

 



ENVIRONMENTAL DATA QUALITY, INC.  4 QUALITY ASSURANCE MEMORANDUM / L1168358 

The blank result was less than the project criterion (result-error < MDA).  
Qualification was unnecessary.

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226 or uranium-238.  Therefore, the 
associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted to the laboratory with the 
samples. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-238 or bismuth-214 in the 
laboratory control sample (LCS) associated with the samples.  Only 
americum-241, cesium-137, and cobalt-60 were included. This should be 
noted when assessing the data.  The criteria were met for the spiked 
analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

  



ENVIRONMENTAL DATA QUALITY, INC.  5 QUALITY ASSURANCE MEMORANDUM / L1168358 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    

  



ENVIRONMENTAL DATA QUALITY, INC.  6 QUALITY ASSURANCE MEMORANDUM / L1168358 

 

METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226, Uranium-238 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Thorium-230 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1168362 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1168362 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 3/1/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
  



ENVIRONMENTAL DATA QUALITY, INC.  2 QUALITY ASSURANCE MEMORANDUM /L1168362 

X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

March 1, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for uranium-235, isotopic thorium, or radium-
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226.  Therefore, the associated sample data could not be evaluated based 
on these parameters.  This should be noted when assessing the sample 
data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

The laboratory did not include radium-226 in the LCS associated with the 
samples. This should be noted when assessing the data.  The criteria were 
met for the spiked analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 

 



P
ag

e 
1

 o
f 

1

Ta
bl

e 
1

Sa
m

pl
es

 F
or

 U
SE

PA
 S

ta
ge

 2
B 

R
ev

ie
w

La
nd

fi
ll 

O
pe

ra
bl

e 
U

ni
t, 

To
na

w
an

da
 L

an
df

ill
 V

ic
in

ity
 P

ro
pe

rt
y,

 E
ri

e 
C

ou
nt

y,
 N

ew
 Y

or
k

So
il 

 S
am

pl
in

g
Pa

ce
 A

na
ly

tic
al

 S
am

pl
e 

D
el

iv
er

y 
G

ro
up

 L
11

68
36

2

Sa
m

pl
e 

ID
C

ol
le

ct
io

n 
D

at
e

La
b 

ID
M

at
ri

x
D

39
72

H
A

SL
 G

a-
01

 R
a-

22
6

LA
N

L 
ER

20
0M

TL
V

P-
IM

C
-3

3
12

/6
/2

01
9 

12
:0

0
L1

16
83

62
-0

1
So

il
X

X
X



5



ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1170747 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1170747 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 3/1/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

  Summaries of Matrix Spike Recoveries and Reproducibility 

  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

March 1, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses.  Therefore, the associated sample data could not 
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be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted for this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1171659 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1171659 
Fraction: Inorganic 
Matrix: Solid 
Report Date: 3/1/2020 

This report is based upon a review of analytical data generated for soil 
samples.  The analytical data were reviewed using USEPA Stage 2B data 
verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

President

March 1, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for isotopic 
thorium or isotopic uranium.  Calibration of the instrument was unable to 
be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for isotopic thorium or isotopic uranium.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

All criteria were met.  No qualifiers were applied. 
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The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for radium-226.  Therefore, the associated sample 
data could not be evaluated based on these parameters.  This should be 
noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

The laboratory did not select a site sample to perform laboratory duplicate 
analyses for radium-226.  Therefore, the associated sample data could not 
be evaluated based on these parameters.  This should be noted when 
assessing the sample data.   

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted with this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

The laboratory did not include radium-226 in the LCS associated with the 
samples. This should be noted when assessing the data.  The criteria were 
met for the spiked analytes.  No qualifiers were applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 
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12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 “HASL-300 Method Ga-01-R: Gamma Radioassay.” EML 
Procedures Manual, HASL-300, 28th Edition 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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ENVIRONMENTAL DATA QUALITY, INC.  1 QUALITY ASSURANCE MEMORANDUM /L1171711 

Project: Landfill Operable Unit, Tonawanda Landfill Vicinity 
Property, Erie County, New York 

Laboratory: Pace Analytical, Joliet, TN 
Sample Delivery Group: L1171711 
Fraction: Inorganic 
Matrix: Aqueous 
Report Date: 3/1/2020 

This report is based upon a review of analytical data generated for waste 
water samples.  The analytical data were reviewed using USEPA Stage 2B 
data verification requirements for a Level IV data package.   

The sample locations, laboratory identification numbers, sample collection 
dates, sample matrix, and analyses performed are presented in Table 1.   

The samples were analyzed for radium-226, isotopic uranium, and 
isotopic thorium.  The sample analyses were performed in accordance 
with the procedures outlined in the method referenced at the end of this 
report. 

The Stage 2B review was performed as outlined in “Guide for Labeling 
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-
540-R-08-005, January 2009.  Results have been validated or qualified 
according to general guidance provided in the “USEPA National 
Functional Guidelines for Inorganic Superfund Methods Data Review 
(ISM02.4)”, USEPA January 2017; Multi-Agency Radiological Laboratory 
Analytical Protocols Manual (USEPA, 2004b), and Validation of 
Radiological Data for Use in Waste Management and Environmental 
Remediation (ANSI/ANS, 2012). the “Revised Final Uniform Federal 
Policy-Quality Assurance Project Plan for Soils Remediation, Landfill 
Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New 
York”, May 2019; and the “Department of Defense Quality Systems 
Manual for Environmental Laboratories” (Version 5.1, 2017).   

The quality control requirements specified in the methods and associated 
acceptance criteria were also used to evaluate the data.  The parameters 
presented on the following page were evaluated. 
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X  Data Completeness 

X  Chain of Custody Documentation/Sample Receipt 

X  Holding Times 

X  Summaries of Initial and Continuing Calibrations

X  Summaries of Instrument Background 

X  Laboratory Blank Analysis Results 

X  Summaries of Matrix Spike Recoveries and Reproducibility 

X  Summaries of Laboratory Duplicate Analysis Results 

  Field Duplicate Analysis Results 

X  Summaries of Laboratory Control Sample Results 

X  Summaries of Tracer Recovery 

X  Reporting Limits/Minimum Detectable Activity 

X - Denotes parameter evaluated. 

It is recommended that the data only be used according to the qualifiers 
presented, and discussed in this report.  All other data should be 
considered qualitatively and quantitatively valid as reported by the 
laboratory, based on the items evaluated.  

Report Approved By:

March 1, 2020 
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1.0 DATA COMPLETENESS 

The data package was complete, except as noted below in Section 4.0, 
Summaries of Initial and Continuing Calibrations. 

2.0 CHAIN OF CUSTODY DOCUMENTATION/SAMPLE RECEIPT 

The chain of custody documentation was complete.   

Samples were received in acceptable condition. 

3.0 HOLDING TIMES 

All criteria were met.  No qualifiers were applied. 

4.0 SUMMARIES OF INITIAL AND CONTINUING CALIBRATIONS 

The laboratory did not provide data for daily source checks for any of the 
parameters.  Calibration of the instrument was unable to be verified. 

5.0 SUMMARIES OF INSTRUMENT BACKGROUND 

The laboratory did not provide data for monthly background subtraction 
count measurement for any of the parameters.   

6.0 LABORATORY BLANK ANALYSIS RESULTS 

There were no results for analyte at levels greater than their Minimum 
Detectable Activity (MDA).  No qualifiers were applied.  

 
7.0 SUMMARIES OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

RECOVERIES AND REPRODUCIBILITY 

The laboratory did not select a site sample to perform matrix spike/ matrix 
spike duplicate analyses for uranium-235 or radium-226.  Therefore, the 
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associated sample data could not be evaluated based on these parameters.  
This should be noted when assessing the sample data.   

8.0 SUMMARIES OF LABORATORY DUPLICATE RESULTS 

Laboratory duplicate precision was evaluated using the MS/MSD analysis 
results as discussed above in Section 7.0, Summaries of Matrix 
Spike/Matrix Spike Duplicate Recoveries and Reproducibility. 

9.0 FIELD DUPLICATE RESULTS 

Field duplicate samples were not submitted for this SDG. 

10.0 SUMMARIES OF LABORATORY CONTROL SAMPLE RESULTS 

The laboratory did not include uranium-235 in the laboratory control 
sample (LCS) associated with the samples.  Only uranium-234 and 
uranium-238 were included. This should be noted when assessing the 
data.  The criteria were met for the spiked analytes.  No qualifiers were 
applied. 

11.0 SUMMARIES OF TRACER RECOVERY 

All criteria were met.  No qualifiers were applied. 

12.0 REPORTING LIMITS/MINIMUM DECTABLE ACTIVITY 

Sample results have been reported using the most current version of the 
DOD QSM Manual (Version 5.1), 2017.    
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METHODOLOGY REFERENCES 

Analysis Reference 

Radium-226 Method 7500, “Standard Methods for the Examination of 
Water and Wastewater”, 18th edition. 1992 

Isotopic Uranium Method D3972, ASTM 

Isotopic Thorium 
Los Alamos National Laboratory Method No. ER200”230Th in 

Geologicals – 
Alpha Spectrometry”, Health and Environmental Chemistry: 

Analytical 
Techniques, Data Management, and Quality Assurance, Los 

Alamos National Laboratory (1991). 
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