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DATA VALIDATION RESULTS – SOIL SAMPLING  
A total of 94 samples consisting of 70 soil samples, 3 field duplicate samples, 8 equipment blanks, 6 field blanks, and 

7 trip blanks, were collected between November 2017 and May 2018.  The RIWP specified a minimum of 49 soil 

samples be collected with additional samples of opportunity to be collected as appropriate. 

 

This collection effort resulted in 9,116 sample results including 6,269 environmental sample results, 304 field duplicate 

sample results, 1,152 equipment blank sample results, 914 field blank sample results, and 477 trip blank sample results.  

The results were reported in 11 laboratory data packages that were reviewed and validated.  The laboratory reports are 

included in Appendix F, and the individual data validation reports are included in Appendix G. 

 

The samples were submitted to and analyzed by Pace Analytical Services, LLC., located in Billings, Montana with 

some analyses performed by other Pace Analytical Services, LLC laboratories.  Each sample was analyzed by one or 

more of the following methods: 

 Volatile Organic Compounds (VOC) by Environmental Protection Agency (EPA) Solid Waste 846 (SW-846) 

Method 8260B 

 Semivolatile Organic Compounds (SVOC) by EPA SW-846 Method 8270D 

 Polynuclear Aromatic Hydrocarbons (PAH) by EPA SW-846 Method 8270D with Selected Ion Monitoring (SIM) 

 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) 

Method MA-VPH 

 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 

 Total Metals by EPA SW-846 Method 6010 and EPA Method 200.8 

 Total Mercury by EPA SW-846 Method 7471 and EPA Method 245.1 

 pH by EPA SW-846 Method 9045D 

 Physical Characteristics (Texture – Sand, Silt, Clay) by ASA Method 15-5 

 Specific Gravity by American Society for Testing and Materials (ASTM) Method D 5057 

 Soil Moisture by ASTM Method D2974 

 

Tier II data validations were performed and the following qualifiers were applied as a result of these data validation 

reviews. 
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 J – Estimated concentration (A total of 189 “J” qualifiers were applied) 

 UJ – Estimated reporting limit (595 “UJ” qualifiers were applied) 

 J+ – The result is an estimated concentration, but may be biased high (A total of 38 “J+” qualifiers were applied) 

 J- – The result is an estimated concentration, but may be biased low (62 “J-” qualifiers were applied) 

 JB – Estimated concentration due to blank contamination (A total of 3 “JB” qualifiers were applied) 

 U – Evaluated to be undetected at the reporting limit (9 “U” qualifiers were applied) 

 R – Rejected, data not usable (A total of 15 “R” qualifiers were applied, 10 of those were applied to equipment 

blank or field blank sample data) 

 

Data qualifiers are discussed in detail in the sections that follow and in the individual data validation reports in 

Appendix F.  Data qualification summary tables are also included at the end of each data validation report.  In several 

cases, data were qualified for violating more than one criterion.  In cases where the non-conformances resulted in 

different flags being applied, a conservative approach was followed and the most restrictive qualifier was applied.  

However, all reasons for qualification were retained.  Since each qualifier may have multiple reasons for qualification, 

the numerical totals listed for each criterion below may not match the totals for each qualifier listed above.  The 

hierarchy of qualifiers from the most to least restrictive is as follows: R > JB/U > J+/J- > J/UJ. 

 

Data were qualified with J flags, by the laboratory, if the result was greater than or equal to the method detection limit 

(MDL) but less than the reporting limit (RL) or limit of quantitation (LOQ).  These laboratory J flags were preserved 

during the data validation process.  However, if a result was qualified for another reason that resulted in a more  

restrictive qualifier, the J flag was replaced.  A total of 209 J qualifiers were applied by the laboratory.  Of these, 

185 were preserved as J flags and 24 were changed to other qualifiers due to subsequent validation findings.      

 

ACCURACY ASSESSMENT 

Field accuracy was determined by reviewing field blank, equipment blank, and trip blank sample results for evidence of 

sample contamination stemming from field activities or sample transport.  A total of 8 equipment blank samples, 6 field 

blank samples, and 7 trip blank samples were collected and submitted for analyses.   

 Target analytes detected in the equipment blank or trip blank samples were qualified as U in the associated samples 

if the results were below the blank detection and/or reporting limits.   

 Target analytes detected in the equipment blank or trip blank samples were qualified JB in the associated samples 

if the results were less than 10 times the blank concentrations.   
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 Qualification was not required if the target analyte detections in the environmental samples were greater than 

10 times the blank concentrations, or if the target analytes were undetected in the associated samples.   

 

The submitted trip blank samples were reported to be free of target analyte contamination.  Individual total metals, 

VOC, and SVOC analytes were detected in 3 of the field blanks.  Qualification of sample data was not required based 

on the field blank detections.  Equipment blanks were reported with detections of metals and methylene chloride that 

resulted in qualification of data.  One U flag and 2 JB flags were applied as a result of target analyte detections in the 

equipment blanks.   

 

Data were qualified if the recoveries for laboratory control samples/ laboratory control sample duplicates 

(LCS/LCSDs), matrix spikes/matrix spike duplicates (MS/MSDs), or surrogates fell outside data validation or 

laboratory QC limits.  If the recoveries exceeded the upper QC limit, indicating a high bias, associated target analytes 

were qualified as J+, if detected.  Qualification was not required if the analytes were undetected in the associated 

environmental samples.  If the recoveries were less than the lower QC limit, indicating a low bias, the target analytes in 

associated samples were qualified as J-, if detected, and as UJ, if undetected.  If the recoveries were exceedingly low, 

target analyte detections were qualified as J-, if detected.  Undetected results were treated as follows: 

 If the MS/MSD recoveries were less than 20%, target analytes in the MS/MSD parent sample that were undetected 

were qualified as R based on professional judgment.  The non-detect results in other associated samples were 

qualified as UJ. 

 If the surrogate recoveries were less than 20% for volatiles and semivolatiles and less than 10% for pesticides and 

PCBs, associated target analytes were qualified as R in their respective samples.   

 If the LCS/LCSD recoveries were less than 10% for SVOCs and less than 30% for other analyses, undetected 

target analytes were qualified as R in associated samples. 

 

Summarized in the table below are the qualifiers applied due as a result of accuracy measures outside of QC limits. 

 

Validation Criteria 
Flags* 

J J+ J- UJ R 
LCS/LCSD 0 0 0 9 10 
MS/MSD 0 38 48 82 5 

Surrogates 0 0 2 21 0 
TOTAL 0 38 50 112 15 

*- assigned qualifiers may have been subsequently changed to other flags due to other findings. 
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PRECISION ASSESSMENT 

Precision was determined by evaluating results from sample duplicate pairs.  Duplicate pairs from the laboratory 

included laboratory duplicates, LCS/LCSDs, and MS/MSDs.  Field duplicate samples were used to evaluate field 

precision.  Laboratory and field duplicate precision were determined by the calculated RPD.   

 

The calculated RPD values for LCS/LCSDs, MS/MSDs, and laboratory duplicates were evaluated using either 

laboratory established control limits or data validation control limits.  In some cases, the MS/MSD RPD values were 

not reported since the unspiked sample concentrations were greater than 4 times the amount spiked.  Likewise, 

laboratory duplicate RPDs were not applicable if the result for one or both determinations was less than 5 times the 

limit of quantitation or the RL.   

 

Analytes that exhibited RPDs greater than the upper acceptance limits were qualified as J, if detected, and as UJ, if 

undetected, in the samples.  The table below contains a summary of the qualifiers applied a as result of RPD 

exceedances. 

 

Validation Criteria FLAGS* 
J UJ 

LCS/LCSD RPD 2 190 
MS/MSD RPD 12 7 

Laboratory Duplicate RPD 0 0 
TOTAL 14 197 

*- assigned qualifiers may have been subsequently changed to other flags due to other findings. 

 

Field precision was determined by a comparison of field duplicate sample results.  Field duplicates are collected to 

review laboratory and field repeatability.  The field duplicate RPDs were not to exceed 50% for soil samples, as 

established by the data validation guidelines.  Data were qualified for field duplicate RPDs as follows. 

 If the RPD exceeded 50% but was less than 100%, the results in only the parent and duplicate samples were 

qualified as J.   

 If the RPD exceeded 100%, the results for the analyte were qualified in all the samples, including the parent and 

duplicate samples, based on the professional judgment of the data reviewer.  The detections in associated samples 

were qualified as J and the non-detects were qualified as UJ.   

 If an analyte was detected in either the parent or duplicate samples, but not in both, the data were qualified in the 

parent and duplicate sample if the detection was greater than 2 times the RL.  The detection was qualified as J and 

the non-detect was qualified as UJ.  Qualification was not required if the detection was less than 2 times the RL.  
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 If the field duplicate RPD exceeded 50% but the results in both the parent and duplicate samples were less than 2 

times the RL, qualification was not required.   
 
The field duplicate results met the defined acceptance criteria and qualifiers were not applied as a result of field 

duplicate RPD values. 

 

METHOD COMPLIANCE AND INSTRUMENT PERFORMANCE 

Method compliance and instrument performance were established by reviewing holding times and preservation, 

detection limits, surrogate recoveries, method and calibration blanks, LCS recoveries, initial and continuing calibration 

results, serial dilutions percent differences, and interference check sample recoveries, where available.  The results 

were checked against method and data validation specific requirements.   

 

Surrogate and LCS analyses were addressed in the preceding accuracy section.  The remaining method compliance and 

instrument performance measures were evaluated as follows: 

 Limited instrument calibration summary data were available for review.  In samples associated with continuing 

calibration verifications (CCVs) with percent recoveries (%R) outside the data validation limits, the affected target 

analytes were assigned J qualifiers, if detected, and UJ qualifiers, if not detected. 

 Target analytes in samples that were analyzed and/or extracted past the method holding times were qualified as J-, 

if detected, and as UJ, if undetected, and if determined appropriate based on professional judgment.   

 Preservation requirements including temperature, chemical preservation, and lack of headspace in sample 

containers designated for volatile analyses were examined.  The preservation criteria were met except cooler 

temperatures for some data sets exceeded the recommended range.  The affected target analytes in the samples 

were assigned J- qualifiers, if detected, and UJ qualifiers, if not detected.  Some analytes were qualified with 

J flags if the effect of temperature on bias direction could not be determined due to analyte chemistry. 

 Detection limits were elevated as a result of matrix interference, sample foaming, dilutions, or limited sample 

volume.  The elevated limits were reviewed and determined acceptable; therefore, data were not qualified. 

 Target analytes detected in the method blank or calibration blank samples were qualified as U in the associated 

samples if the results were below the blank detection and/or reporting limits.  Calibration blanks were reported to 

be free of analyte detections.  Target analytes detected in the method blank samples were qualified JB in the 

associated samples if the results were less than 10 times the blank concentrations.  Qualification was not required if 

the target analyte detections in the environmental samples were greater than 10 times the blank concentrations, or if 

the target analytes were undetected in the associated samples.   
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 Target analytes that exceeded the data validation limit for percent difference in the serial dilutions were assigned J 

qualifiers, if detected, in the associated samples and UJ, if not detected. 

 Limited interference check sample (ICS) summary data were available for review.  The ICS recovery results were 

within the data validation acceptance limits. 

 

Flags applied for the method compliance and instrument performance violations are summarized in the following table. 

 

Validation Criteria 
Flags* 

JB J J+ J- UJ U R 
Calibrations (CCV %R) N/A 3 N/A N/A 110 N/A N/A 

Preservation (temperature) N/A 0 N/A 2 199 N/A N/A 
Holding Times N/A 0 N/A 10 57 N/A 0 
Method Blanks 1 N/A N/A N/A N/A 8 N/A 

Interference Checks N/A N/A 0 0 0 N/A 0 
Serial Dilutions N/A 0 N/A N/A 0 N/A N/A 

TOTAL 1 3 0 12 366 8 0 

N/A – The flag does not apply to these criteria 
*- assigned qualifiers may have been subsequently changed to other flags due to other findings. 

 

COMPLETENESS 

Determination of completeness included a review of the chain-of-custody and laboratory analytical methods.  

Completeness also includes a review of the analytical reports and QC summary report.  The reported analytical 

methods were in compliance with the analyses requested on the accompanying Chain of Custody forms.  Analytical 

reports and electronic deliverables were complete.  

 

The frequency of quality control sample collection and analysis, based on 70 submitted environmental samples, is 

summarized in the following table. 

 
Sample QC Samples Collected QC Sample Frequency Frequency Requirement 

Trip Blanks 7 10.0% 10%* 

Equipment Blanks 8 11.4% 5% 

Field Blanks 6 8.6% 5% 

Blind Duplicates 3 4.3% 5% 
*Trip blanks are required for each cooler containing samples for volatiles analysis by SW-846 8260B and/or MA-VPH, which was met.  
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Quality control sample submittal requirements were met.  Further, these sampling events were part of a larger 

monitoring program in which overall QC sample collection frequency requirements were met.  Laboratory quality 

control samples including LCS, MS, and method blanks were also analyzed at the required frequencies. 

 

Of the 6,573 environmental and field duplicate sample results reported for the soil samples collected between 

November 2017 and May 2018, 5 sample results were rejected as a result of the data validation review.  The 

completeness measure for the generated data is 99.92%, which is greater than the required 90%.  Completeness was 

calculated by dividing the number of non-rejected data points by the possible number of data points, excluding blank 

QC samples.  An additional 10 equipment blank or field blank data points were rejected; however, the data points for 

the blank samples were not included in the completeness calculation.  A total of 70 actual samples were collected as 

compared to a minimum of 49 planned samples: 143% completeness. 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 Matrix spike (MS) samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

Client:   Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001 Sample Start Date:  11/15/2017 

Date Validated:  12/22/2017 Sample End Date:  11/15/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10411277 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Kyle Power, Environmental Chemist 

mkricken
Stamp
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

CAL-MIP-09 (0-0.5) 10411277001 

CAL-MIP-09 (5.5-6.5) 10411277002 

CAL-MIP-09 (19-19.5) 10411277003 

20171115-A 10411277004 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

 MS (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Trip Blank (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 204 
data points excluding the trip blank sample.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifiers to results reported for this data set. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

The laboratory noted that custody seals were present and intact.  The samples were delivered to the laboratory by the 
project team and custody was maintained at all times.  Custody seals were present and intact on the shipping containers 
for the transfers of samples between Pace facilities.  

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions were not applied to the submitted samples for 
requested analyses.  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperature within the recommended temperature range of 4°C ± 2°C at 2.6°C as noted on the CoC and the Sample 
Condition Upon Receipt Form.   

Sample conditions for transfers between Pace facilities were acceptable.  The cooler temperature measured following the 
transfer from Pace-Billings to Minneapolis was outside the recommended temperature range at 1.6°C.  The cooler 
temperature below 2.0°C was judged as acceptable since the laboratory did not report the sample containers as broken or 
frozen. 

The laboratory indicated that the sample containers were intact and sufficient sample volume/mass was provided. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per 
kilogram (µg/kg).  Soil moisture was reported as a percentage (%). These units were acceptable for the sample matrix and 
the analyses requested.  Soil sample results were reported on a dry weight basis. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of the report package. 
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VALIDATION CRITERIA CHECKLIST 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Initial and continuing calibration data were not included as part of the report package.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  A 
MS was prepared for VOC by Method 8260B batch 510322 (MSV/42267) from a sample that was not associated with this 
project.   

Matrix spike were not required and were not prepared for analysis of soil moisture by Method D2974. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

N/A 

Comments:  Recoveries for MSs prepared from non-project samples were considered but data were not qualified based on 
these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  The surrogate recoveries were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks submitted in this sample set was equal to at least 10% of the 
total number of samples.  One trip blank sample, 20171115-A, was submitted as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

Yes 

Comments:  Target analytes were not detected in the analysis of the trip blank sample. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 5% of the number of samples.  Field 
duplicates were not collected as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not collected as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

N/A 

Comments:  A laboratory duplicate was prepared for VOC by Method 8260B batch 510322 (MSV/42267) from a sample 
that was not associated with this project.   

Laboratory duplicates were prepared for soil moisture by Method D2974 batch 511009 (MPRP/77542) from samples that 
were not associated with this project.   

The RPDs for laboratory duplicates prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

N/A 

 

Comments:  Target analytes were not reported by more than one method for submitted samples. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Metals analyses were not performed for the submitted samples. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Toluene EPA 8260B CAL-MIP-09 (0-0.5) 10411277001 19.4 56.8 µg/kg J MDLRL 
Toluene EPA 8260B CAL-MIP-09 (5.5-6.5) 10411277002 36.7 59 µg/kg J MDLRL 
Toluene EPA 8260B CAL-MIP-09 (19-19.5) 10411277003 28.9 55.3 µg/kg J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001 Sample Start Date:  11/17/2017 

Date Validated:  12/22/2017 Sample End Date:  11/17/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Metals by SW-846 Method 6010 
 Mercury by SW-846 Method 7471 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10411619 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Kyle Power, Environmental Chemist 
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Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 
D7HRC-MIP-01 10411619001 

20171117-A 10411619002 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
 



 
 

Tier II Data Validation Report Summary 
 

 
 
4 of 10 201812_TierII_10411619_APP-G11.docx 

OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 168 
data points excluding blank samples.  No data points were rejected.  The data completeness measure for this data package is 
calculated to be 100% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report.  

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

ES – The reported result is estimated because one or more of the constituent results are qualified as such. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

P8 – Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater 
than the blank or were below the reporting limit. 

R1 – RPD value was outside control limits. 

S4 – Surrogate recovery not evaluated against control limits due to sample dilution. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

The laboratory noted that custody seals were present and intact.  The samples were delivered to the laboratory by the 
project team and custody was maintained at all times.  Custody seals were present and intact on the shipping containers for 
the transfers of samples between Pace facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied. 

Method 6010:  A dilution of 5 times was applied for the analysis of iron in sample D7HRC-MIP-01. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperature outside the recommended temperature range of 4°C ± 2°C at 0.6°C as noted on the CoC and the Sample 
Condition Upon Receipt Form.  The cooler temperature below 2.0°C was judged as acceptable since the laboratory did not 
report the sample containers as broken or frozen. 

Sample conditions for transfers between Pace facilities were acceptable.  The cooler temperature measured following the 
transfer from Pace-Billings to Minneapolis was within the recommended temperature range at 2.1°C. 



 

 
 
6 of 10 201812_TierII_10411619_APP-G11.docx 

VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted soil sample were reported in concentration units of micrograms per 
kilogram (µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%). These units were 
acceptable for the sample matrix and the analyses requested.  Soil sample results were reported on a dry weight basis. 

The results for the trip blank were reported in units of micrograms per liter (µg/L), which were acceptable. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summary initial and continuing calibration data for Methods MA-VPH and MA-EPH were included as part of 
the report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The available limited initial and continuing calibration summary data provided in the report were within 
acceptance limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
EPA 8260B 1,2,4-Trimethylbenzene MSV/42292 14.9 µg/kg 

MADEP VPH Naphthalene MT/33375 0.046 mg/kg 
EPA 6010 Aluminum MPRP/77562 6.1 mg/kg 
EPA 6010 Antimony MPRP/77562 0.11 mg/kg 
EPA 6010 Barium MPRP/77562 0.24 mg/kg 
EPA 6010 Iron MPRP/77562 2.6 mg/kg 

Naphthalene was detected in the associated sample D7HRC-MIP-01 at a concentration below the applicable 
reporting limit and the result was assigned a U qualifier.   
The remaining identified analytes were not detected in the associated samples or the detections were above the reporting 
limit and greater than ten times the blank concentration and the results did not require qualification. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although MS samples were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Analysis Batch Prep Batch MS Sample Source 
8260B VOC 511085 (MSV/42292) 510706 Not Associated 
8260B VOC 511100 (MSV/42314) ----- Not Prepared 
8270D SVOC 510773 510511 (OEXT/41144) D7HRC-MIP-01 

MA-VPH VPH 509779 (MT/33375) 509627 Not Associated 
MA-EPH EPH 509767 509624 (MTPR/5295) Not Associated 

6010 Metals 511371 511056 (MPRP/77562) D7HRC-MIP-01 
7471 Mercury 511145 510912 (MERP/21205) Not Associated 

D2974 Moisture 511744 (MT/33585) ----- Not Prepared 
Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD 
QC Limits 

8270D 4-Chloroaniline 510511 Acceptable Acceptable 30-125% 34% 30% 
6010 Antimony 511056 40% 38% 75-125% Acceptable 20% 

4-Chloroaniline was not detected in the associated sample D7HRC-MIP-01 and the result was qualified UJ due to 
evidence of poor precision. 
Antimony was not detected in the associated sample D7HRC-MIP-01 and the result was qualified UJ based on 
evidence of potential low bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries for the submitted samples were within laboratory QC limits. 
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VALIDATION CRITERIA CHECKLIST 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, 20171117-A, was collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

Yes 

Comments:  Target analytes were reported as not detected in the trip blank sample. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  Field duplicate samples were not collected as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  A laboratory duplicate was prepared for VOCs by Method 8260B in batch 510706 from a sample not 
associated with this project. 

Laboratory duplicates were prepared for soil moisture Method D2974 in batch 511744 from sample D7HRC-MIP-01 and a 
sample not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

Comments:  Target analytes were not reported by more than one method, with the 
following exceptions. 

Analytes reported by Method 8260B and Method 8270D included 1,2,4-trichlorobenzene, 
1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-
butadiene.  These analytes were reported as non-detections for both methods. 

Analytes reported by Method 8260B and Method MA-VPH included benzene, 
ethylbenzene, methyl-tert-butyl ether, toluene and total xylenes.  These analytes were 
reported as non-detections for both methods. 

Naphthalene was a target analyte in the Method 8260B, Method 8270D, and Method 
MA-VPH analyses.  Naphthalene was reported at a concentration of 0.03 mg/kg by 
Method MA-VPH and was not detected at higher RLs by Methods 8260B and 8270D. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

Comments:  Dissolved metals analyses were not performed for this data set. 

 

Yes 

 

 

 

 

 

 

 

 

 

 

 

N/A 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

MBD Method blank detection 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

4-Chloroaniline 8270D D7HRC-MIP-01 10411619001 ND 398 µg/kg UJ ERPD-MS 
Antimony, Total EPA 6010 D7HRC-MIP-01 10411619001 ND 1.2 mg/kg UJ LR-MS 
Beryllium, Total EPA 6010 D7HRC-MIP-01 10411619001 0.15 0.3 mg/kg J MDLRL 
Cadmium, Total EPA 6010 D7HRC-MIP-01 10411619001 0.099 0.18 mg/kg J MDLRL 

Naphthalene MADEP-VPH D7HRC-MIP-01 10411619001 0.03 0.69 mg/kg U MBD, MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota and Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site located in Billings, 
Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001 Sample Start Date:  11/28/2017 

Date Validated:  01/18/2018 Sample End Date:  11/28/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B and Synthetic 

Precipitation Leaching Procedure (SPLP) VOCs by SW-846 Method 1312 and Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Polynuclear Aromatic Hydrocarbons (PAH) by SW-846 Method 8270D with Selected Ion Monitoring (SIM) 
 Metals by SW-846 Method 6010 and US Environmental Protection Agency (EPA) Method 200.8 
 Mercury by SW-846 Method 7471 and EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 pH by SW-846 Method 9045D 
 Soil Moisture by ASTM International (ASTM) Method D2974 
 Soil Moisture and Fractional Organic Carbon (FOC) by ASTM Method D2974-87 
 Specific Gravity by ASTM Method D5057 
 Soil Texture (Sand, Silt, and Clay) by American Society of Agronomy (ASA) modified Method 15-5 

Laboratory Project ID:  10412429 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 
Client Sample ID Laboratory Sample Number 

CAL-MIP-02 (8.5-9) 10412429001 

CAL-MIP-04 (0-0.5) 10412429002 

CAL-MIP-02 (20-21) 10412429003 

CAL-MIP-02 (0-0.5) 10412429004 

CAL-MIP-04 (1-2) 10412429005 

CAL-MIP-04 (6-6.5) 10412429006 

CAL-MIP-04 (14-14.5) 10412429007 

CAL-MIP-04 (3-3.5) 10412429008 

CAL-MIP-04 (3-5) SPLP 10412429009 

CAL-MIP-04 (1-2) SPLP 10412429010 

CAL-MIP-04 (23-23.5) SPLP 10412429011 

20171128-C 10412429012 

CAL-MIP-TO3 (3.5-4.5) SPLP 10412429013 

CAL-MIP-TO3 (0-0.5) 10412429014 

CAL-MIP-TO3 (4.5-5) 10412429015 

CAL-MIP-TO3-SND 10412429016 

CAL-MIP-TO3-CLY 10412429017 

CAL-MIP-TO3-GRAVEL 10412429018 

20171128-B 10412429019 

20171128-A 10412429020 

CAL-MIP-02 (11-12) FOC 10412429021 
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Client Sample ID Laboratory Sample Number 
CAL-MIP-02 (0-1) FOC 10412429022 

CAL-MIP-02 (8-9) FOC 10412429023 

20171128-D 10412429024 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
JB Estimated concentration due to blank contamination 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,596 
data points excluding blank samples.  Four data points were rejected based on matrix spike irregularities.  The data 
completeness measure for this data package is calculated to be 99.75% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

1M – Sample was preserved in the lab, an aliquot was taken from the sample jar with headspace. 

2M – The sample extract was diluted by two prior to fractionation. 

B – Analyte was detected in the associated method blank. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

D3 – Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

FOC – Reported results by ASTM D2974-87 for Fractional Organic Carbon (FOC) are determined by multiplying the Soil 
Organic Matter result by 0.58 (the percentage of organic carbon which compromises the SOM) 

H6 – Analysis initiated outside of the 15 minute EPA required holding time. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

R1 – RPD value was outside control limits. 

S4 – Surrogate recovery not evaluated against control limits due to sample dilution. 

SS – This analyte did not meet the secondary source verification criteria for the initial calibration. The reported result should 
be considered an estimated value. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

The laboratory noted that custody seals were present and intact.  The samples were delivered to the laboratory by the 
project team and custody was maintained at all times.  Custody seals were present and intact on the shipping containers for 
the transfers of samples between Pace facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied. 

Method 8270D:  Sample CAL-MIP-04 (1-2) was diluted by a factor of 25 times for the SVOC analysis. 

Method 6010:  A dilution of 5 times was applied for the analysis of iron in multiple samples and for the analysis of 
manganese in sample CAL-MIP-04 (23-23.5) SPLP. 

Method MA-EPH:  Sample CAL-MIP-04 (0-0.5) was diluted by a factor of 4 times for the analysis of Aliphatic (C19-C36) and 
Total Extractable Hydrocarbons. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures within the recommended temperature range of 4°C ± 2°C at 3.9°C and 4.4°C as noted on the CoC and the 
Sample Condition Upon Receipt Form.   

Sample conditions for transfers between Pace facilities were acceptable.  The cooler temperature measured following the 
transfer from Pace-Billings to Minneapolis was outside the recommended temperature range at 1.2°C.  The cooler 
temperature below 2.0°C was judged as acceptable since the laboratory did not report the sample containers as broken or 
frozen. 

The cooler temperature measured following the transfer from Pace-Billings to the Green Bay facility was within the 
recommended temperature range at 2.5°C.   

The laboratory noted that three of three VOA containers for sample 20171128-B were received in Minneapolis with 
headspace (bubble greater than 6 millimeters in diameter).  Two of three VOA containers for sample 20171128-A were 
received with headspace.  Following EPA guidance, the holding times for the Method 8260B and MA-VPH analyses for 
these samples were reduced from 14 days to 7 days from sampling to analysis. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted soil sample were reported in concentration units of micrograms per 
kilogram (µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%).  Results for soil 
texture and FOC were reported as percent weight of total (%w/w).  The pH results were reported in standard units 
(Std.Units) and specific gravity was unitless.  These units were acceptable for the sample matrix and the analyses 
requested.  Soil sample results were reported on a dry weight basis. 

The results for the aqueous samples were reported in units of micrograms per liter (µg/L), which were acceptable. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summary initial and continuing calibration data for Methods MA-VPH and MA-EPH were included as part of 
the report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available limited initial and continuing calibration summary data provided in the report were within 
acceptance limits. 

The laboratory indicated by application of lab flags that bromomethane did not meet the secondary source 
verification criteria for the initial calibration for Method 8260B batch 511863 (MSV/42370).  Bromomethane was not 
detected in the associated samples, 20171128-A and 20171128-B, and the results were assigned UJ qualifiers. 
By application of the CH flag, the laboratory indicated that the continuing calibration for 1,2-diphenylhydrazine, 2-
nitroaniline, 4-nitrophenol, bis(2-ethylhexyl)phthalate, butylbenzylphthalate, and di-n-octylphthalate in Method 
8270D batch 512420 (OEXT/41323) were outside acceptance limits.  In addition, the continuing calibration results 
for 1,2-diphenylhydrazine, 2-nitroaniline, and 4-nitrophenol were signified to be outside the acceptance limits in 
batch 511724 (OEXT/41254).  Butylbenzylphthalate and bis(2-ethylhexyl)phthalate were detected in associated 
samples and those results were assigned J qualifiers.  The non-detect results for the identified analytes in the 
associated samples were assigned UJ qualifiers. 
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VALIDATION CRITERIA CHECKLIST 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 
Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
MA VPH Naphthalene MT/33554 0.048 mg/kg 
MA EPH Aliphatic (C19-C36) MTPR/5329 5.0 mg/kg 

200.8 Aluminum MPRP/77614 3.8 µg/L 
Naphthalene was detected in the associated samples CAL-MIP-04 (0-0.5) and CAL-MIP-04 (1-2) at concentrations 
below the applicable reporting limits and the results were assigned U qualifiers.  Non-detections in the associated 
samples and detections that were above the reporting limit and greater than ten times the blank concentration did not 
require qualification. 
Aluminum was detected in the associated sample 20171128-B at a concentration above the applicable reporting 
limit but less than 10 times the blank detection and the was assigned a JB qualifier.  Aluminum was not detected in 
the other associated sample 20171128-A and the result did not require qualification. 
Aliphatic (C19-C36) was detected in the associated sample CAL-MIP-04 (0-0.5) at a concentration above the reporting limit 
and greater than ten times the blank concentration and the result did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although MS samples were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Analysis Batch Prep Batch MS Sample Source 
8260B VOC 512336 (MSV/42369) 511853 Not Associated 
8260B VOC 512729 (MSV/42422) 512668 Not Associated 
8260B VOC 511863 (MSV/42370) ----- Not Prepared 
8260B SPLP VOC 512958 (MSV/42438) ----- CAL-MIP-TO3 (3.5-4.5) SPLP 
8270D SVOC 512568 512420 (OEXT/41323) Not Associated 
8270D SVOC 512247 511724 (OEXT/41254) Not Prepared 

8270D-SIM PAH 512822 512040 (OEXT/41290) CAL-MIP-04 (0-0.5) 
MA-VPH VPH 511467 (MT/33554) 511370 CAL-MIP-04 (0-0.5) 
MA-VPH VPH 511117 (MT/33534) ----- 20171128-A 
MA-EPH EPH 511421 511101 (MTPR/5315) CAL-MIP-04 (0-0.5) 
MA-EPH EPH 512129 511975 (MTPR/5329) Not Prepared 
MA-EPH EPH 511872 511654 (MTPR/5323) 20171128-B 

200.8 Metals 511959 511495 (MPRP/77614) Not Associated 
6010 Metals 512173 511812 (MPRP/77670) CAL-MIP-04 (0-0.5) 
245.1 Mercury 512417 512290 (MERP/21273) 20171128-A 
7471 Mercury 512154 511825 (MERP/21248) CAL-MIP-04 (0-0.5) 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 
Matrix spikes were not required and were not prepared for soil moisture by Method D2974, soil texture by Method ASA 15-
5, FOC by Method D2974-87, specific gravity by Method D5057, or pH by Method 9045D. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD 
QC Limits 

6010 Antimony 511812 47% 45% 75-125% Acceptable 20% 
6010 Barium 511812 Acceptable 131% 75-125% Acceptable 20% 
6010 Lead 511812 52% 11% 75-125% 20.2% 20% 
6010 Manganese 511812 253% 180% 75-125% Acceptable 20% 
6010 Zinc 511812 47% 46% 75-125% Acceptable 20% 

8270D-SIM Acenaphthene 512040 1% 2% 30-141% Acceptable 30% 
8270D-SIM Acenaphthylene 512040 3% 2% 30-130% Acceptable 30% 
8270D-SIM Anthracene 512040 7% 7% 43-136% Acceptable 30% 
8270D-SIM Benzo(a)anthracene 512040 -1% 4% 30-150% Acceptable 30% 
8270D-SIM Benzo(a)pyrene 512040 1% 3% 30-150% Acceptable 30% 
8270D-SIM Benzo(b)fluoranthene 512040 0% 8% 30-150% Acceptable 30% 
8270D-SIM Benzo(g,h,i)perylene 512040 12% 12% 30-150% Acceptable 30% 
8270D-SIM Benzo(k)fluoranthene 512040 3% 2% 30-150% Acceptable 30% 
8270D-SIM Chrysene 512040 4% 7% 32-150% Acceptable 30% 
8270D-SIM Dibenz(a,h)anthracene 512040 2% 3% 30-150% Acceptable 30% 
8270D-SIM Fluoranthene 512040 -2% 5% 30-150% Acceptable 30% 
8270D-SIM Fluorene 512040 3% 2% 30-142% Acceptable 30% 

8270D-SIM Indeno(1,2,3-
cd)pyrene 512040 2% 4% 30-150% Acceptable 30% 

8270D-SIM Naphthalene 512040 -17% -24% 30-150% Acceptable 30% 
8270D-SIM Phenanthrene 512040 -4% -2% 30-150% Acceptable 30% 
8270D-SIM Pyrene 512040 1% 7% 30-150% Acceptable 30% 

Detections of barium and manganese in the associated samples were assigned J+ qualifiers due to evidence of 
potential high bias.   
Detections of antimony and zinc in the associated samples were assigned J- qualifiers and non-detections were 
qualified UJ due to evidence of potential low bias.   
Lead was detected in the associated samples in Method 6010 batch 511812 and the results were assigned J- 
qualifiers based on evidence of low bias and poor precision. 
Detections of the identified Method 8270D-SIM analytes in the associated sample CAL-MIP-04 (0-0.5) in batch 
512040 were assigned J- qualifiers and non-detections were assigned R qualifiers and rejected due to evidence of 
extremely low bias (%R < 10%). 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS/LCSD 
QC Limits 

LCS/LCSD 
RPD 

RPD 
QC Limits 

8260B Bromomethane 511853 Acceptable Acceptable 47-125% 25% 20% 
8260B Hexachlorobutadiene 511853 Acceptable Acceptable 58-125% 21% 20% 

Bromomethane and hexachlorobutadiene were not detected in the associated samples in batch 511853 
(MSV/42369) and the results were assigned UJ qualifiers due to evidence of poor precision. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries for the submitted samples were within laboratory QC limits or were diluted and not 
applicable. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, 20171128-D, one field blank sample, 20171128-A, and one equipment blank sample, 20171128-B, 
were collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were reported as not detected in the trip blank, field blank, and equipment blank samples, with 
the following exceptions. 

Blank Sample ID Method Analyte Concentration Soil Equivalent 
20171128-A (FB) 200.8 Chromium 0.16 µg/L 0.16 mg/kg 
20171128-A (FB) 200.8 Zinc 2.0 µg/L 0.4 mg/kg 
20171128-B (EB) 200.8 Aluminum 13.2 µg/L 13.2 mg/kg 

The identified analytes were not detected in the associated samples or the reported concentrations were greater than 10 
times the blank detections or soil equivalent.  Qualification of sample results was not required based on the detection of 
target analytes in these samples. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  However, 
this sample set was part of a larger sampling event and field duplicate sampling frequency will be evaluated by the project 
team. 

• Sample 20171128-C was collected as a field duplicate of sample CAL-MIP-04 (6-6.5). 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-50% for soil samples. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicates were prepared for VOCs by Method 8260B in batches 511853 and 512668 from 
samples not associated with this project. 

Laboratory duplicates were prepared for soil moisture Method D2974 in batch 512283 from samples CAL-MIP-02 (8.5-9) 
and 20171128-C.  A laboratory duplicate was prepared for Method D2974 batch 275911 from a sample not associated with 
this project. 

A laboratory duplicate was prepared for pH Method 9045D in batch 511046 from a sample not associated with this project. 

A laboratory duplicate was prepared for soil texture Method ASA 15-5 in batch 512121 from sample CAL-MIP-TO3-SND. 

A laboratory duplicate was prepared for Method MA-VPH batch 511117 from sample 20171128-B. 

A laboratory duplicate was prepared for Method MA-EPH batch 511654 from sample 20171128-A. 

A laboratory duplicate was prepared for Method D2974 batch 511654 from sample 20171128-A. 

A laboratory duplicate was prepared for fractional organic carbon Method D2974 batch 276197 from sample CAL-MIP-02 
(11-12) FOC. 

A laboratory duplicate was prepared for specific gravity Method D5057 batch 512138 from sample CAL-MIP-TO3-SND. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were not reported by more than one method, with the following exceptions. 

Analytes reported by Method 8260B and Method 8270D included 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  These analytes were reported as non-detections for 
both methods. 

Analytes reported by Method 8260B and Method MA-VPH included benzene, ethylbenzene, m/p-xylene, methyl-tert-butyl 
ether, o-xylene, toluene, and total xylenes.  These analytes were reported as non-detections for both methods or detections 
by one method were less than the RL for the other, with the following exception.  Toluene was detected in sample CAL-
MIP-04 (0-0.5) at 140 µg/kg by Method 8260B and at a concentration of 0.045 mg/kg (45 µg/kg) by Method MA-VPH.  
The RPD for these results was 103% and indicated significant differences between analyses.  The toluene results 
for sample CAL-MIP-04 (0-0.5) were assigned J qualifiers based on the discrepancies between the results by 
different methods. 
Naphthalene was a target analyte in the Method 8260B, Method 8270D, and Method MA-VPH analyses.  Naphthalene was 
reported at a concentration of 0.059 mg/kg in sample CAL-MIP-04 (0-0.5) and at 0.013 mg/kg in sample CAL-MIP-04 (1-2) 
by Method MA-VPH and was not detected in these samples at higher RLs by Methods 8260B and 8270D. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Dissolved metals analyses were not performed for this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  CAL-MIP-04 (6-6.5) 
Field Duplicate Sample ID:  20171128-C 

Analyte Method Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

Tetrachloroethene EPA 8260B ND (60.7 µg/kg) 42.2 µg/kg DL 
Toluene EPA 8260B 22.4 µg/kg ND (64.1 µg/kg) DL 

Total Extractable Hydrocarbons MADEP-EPH ND (12.1 mg/kg) 3.9 mg/kg DL 
Aluminum, Total EPA 6010 10,300 mg/kg 9,420 mg/kg 8.9% 
Arsenic, Total EPA 6010 5.0 mg/kg 6.3 mg/kg 23.0% 
Barium, Total EPA 6010 111 mg/kg 97.7 mg/kg 12.7% 

Beryllium, Total EPA 6010 0.18 mg/kg 0.14 mg/kg 25.0% +/-RL 
Cadmium, Total EPA 6010 0.070 mg/kg 0.098 mg/kg 33.3% +/-RL 
Chromium, Total EPA 6010 11.9 mg/kg 11.3 mg/kg 5.2% 

Cobalt, Total EPA 6010 4.9 mg/kg 5.1 mg/kg 4.0% 
Copper, Total EPA 6010 9.8 mg/kg 11.2 mg/kg 13.3% 

Iron, Total EPA 6010 16,200 mg/kg 17,300 mg/kg 6.6% 
Lead, Total EPA 6010 8.1 mg/kg 10.1 mg/kg 22.0% 

Manganese, Total EPA 6010 256 mg/kg 230 mg/kg 10.7% 
Nickel, Total EPA 6010 11.2 mg/kg 11.1 mg/kg 0.9% 

Vanadium, Total EPA 6010 23.4 mg/kg 21.9 mg/kg 6.6% 
Zinc, Total EPA 6010 42.1 mg/kg 45.9 mg/kg 8.6% 

Mercury, Total EPA 7471 0.014 mg/kg 0.016 mg/kg 13.3% +/-RL 
Soil Moisture ASTM D2974 17.7 % 21.9 % 21.2% 

Field duplicate RPD control limits are not to exceed 50% for soil as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 
HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 
ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 

OTHER Other 
MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2-Diphenylhydrazine 8270D CAL-MIP-04 (0-0.5) 10412429002 ND 361 µg/kg UJ HDRRF 
1,2-Diphenylhydrazine 8270D CAL-MIP-04 (1-2) 10412429005 ND 9660 µg/kg UJ HDRRF 
1,2-Diphenylhydrazine 8270D CAL-MIP-04 (6-6.5) 10412429006 ND 400 µg/kg UJ HDRRF 
1,2-Diphenylhydrazine 8270D CAL-MIP-04 (14-14.5) 10412429007 ND 407 µg/kg UJ HDRRF 
1,2-Diphenylhydrazine 8270D CAL-MIP-04 (3-3.5) 10412429008 ND 398 µg/kg UJ HDRRF 

1,2-Diphenylhydrazine 8270D CAL-MIP-04 (23-23.5) 
SPLP 10412429011 ND 366 µg/kg UJ HDRRF 

1,2-Diphenylhydrazine 8270D 20171128-C 10412429012 ND 422 µg/kg UJ HDRRF 
1,2-Diphenylhydrazine 8270D 20171128-B 10412429019 ND 10.2 µg/L UJ HDRRF 
1,2-Diphenylhydrazine 8270D 20171128-A 10412429020 ND 10.6 µg/L UJ HDRRF 

2-Nitroaniline 8270D CAL-MIP-04 (0-0.5) 10412429002 ND 361 µg/kg UJ HDRRF 
2-Nitroaniline 8270D CAL-MIP-04 (1-2) 10412429005 ND 9660 µg/kg UJ HDRRF 
2-Nitroaniline 8270D CAL-MIP-04 (6-6.5) 10412429006 ND 400 µg/kg UJ HDRRF 
2-Nitroaniline 8270D CAL-MIP-04 (14-14.5) 10412429007 ND 407 µg/kg UJ HDRRF 
2-Nitroaniline 8270D CAL-MIP-04 (3-3.5) 10412429008 ND 398 µg/kg UJ HDRRF 

2-Nitroaniline 8270D CAL-MIP-04 (23-23.5) 
SPLP 10412429011 ND 366 µg/kg UJ HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

2-Nitroaniline 8270D 20171128-C 10412429012 ND 422 µg/kg UJ HDRRF 
2-Nitroaniline 8270D 20171128-B 10412429019 ND 10.2 µg/L UJ HDRRF 
2-Nitroaniline 8270D 20171128-A 10412429020 ND 10.6 µg/L UJ HDRRF 
4-Nitrophenol 8270D CAL-MIP-04 (0-0.5) 10412429002 ND 361 µg/kg UJ HDRRF 
4-Nitrophenol 8270D CAL-MIP-04 (1-2) 10412429005 ND 9660 µg/kg UJ HDRRF 
4-Nitrophenol 8270D CAL-MIP-04 (6-6.5) 10412429006 ND 400 µg/kg UJ HDRRF 
4-Nitrophenol 8270D CAL-MIP-04 (14-14.5) 10412429007 ND 407 µg/kg UJ HDRRF 
4-Nitrophenol 8270D CAL-MIP-04 (3-3.5) 10412429008 ND 398 µg/kg UJ HDRRF 

4-Nitrophenol 8270D CAL-MIP-04 (23-23.5) 
SPLP 10412429011 ND 366 µg/kg UJ HDRRF 

4-Nitrophenol 8270D 20171128-C 10412429012 ND 422 µg/kg UJ HDRRF 
4-Nitrophenol 8270D 20171128-B 10412429019 ND 10.2 µg/L UJ HDRRF 
4-Nitrophenol 8270D 20171128-A 10412429020 ND 10.6 µg/L UJ HDRRF 
Acenaphthene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 ND 11 µg/kg R LR-MS 

Acenaphthylene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 ND 11 µg/kg R LR-MS 
Aluminum, Total EPA 200.8 20171128-B 10412429019 13.2 10 µg/L JB MBD 

Anthracene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 ND 11 µg/kg R LR-MS 
Antimony, Total EPA 6010 CAL-MIP-04 (0-0.5) 10412429002 0.16 1.1 mg/kg J- LR-MS, MDLRL 
Antimony, Total EPA 6010 CAL-MIP-04 (1-2) 10412429005 ND 1.1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 CAL-MIP-04 (6-6.5) 10412429006 ND 1.1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 CAL-MIP-04 (14-14.5) 10412429007 ND 1.2 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 CAL-MIP-04 (3-3.5) 10412429008 ND 1.2 mg/kg UJ LR-MS 

Antimony, Total EPA 6010 CAL-MIP-04 (23-23.5) 
SPLP 10412429011 ND 1.1 mg/kg UJ LR-MS 

Antimony, Total EPA 6010 20171128-C 10412429012 ND 1.2 mg/kg UJ LR-MS 
Barium, Total EPA 6010 CAL-MIP-04 (0-0.5) 10412429002 112 0.54 mg/kg J+ HR-MS 
Barium, Total EPA 6010 CAL-MIP-04 (1-2) 10412429005 95.6 0.57 mg/kg J+ HR-MS 
Barium, Total EPA 6010 CAL-MIP-04 (6-6.5) 10412429006 111 0.57 mg/kg J+ HR-MS 
Barium, Total EPA 6010 CAL-MIP-04 (14-14.5) 10412429007 131 0.62 mg/kg J+ HR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Barium, Total EPA 6010 CAL-MIP-04 (3-3.5) 10412429008 126 0.58 mg/kg J+ HR-MS 

Barium, Total EPA 6010 CAL-MIP-04 (23-23.5) 
SPLP 10412429011 146 0.54 mg/kg J+ HR-MS 

Barium, Total EPA 6010 20171128-C 10412429012 97.7 0.6 mg/kg J+ HR-MS 
Benzo(a)anthracene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 5.3 11 µg/kg J- LR-MS, MDLRL 

Benzo(a)pyrene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 7.3 11 µg/kg J- LR-MS, MDLRL 
Benzo(b)fluoranthene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 10.8 11 µg/kg J- LR-MS, MDLRL 
Benzo(g,h,i)perylene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 20.3 11 µg/kg J- LR-MS 
Benzo(k)fluoranthene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 3.9 11 µg/kg J- LR-MS, MDLRL 

Beryllium, Total EPA 6010 CAL-MIP-04 (0-0.5) 10412429002 0.1 0.27 mg/kg J MDLRL 
Beryllium, Total EPA 6010 CAL-MIP-04 (1-2) 10412429005 0.085 0.28 mg/kg J MDLRL 
Beryllium, Total EPA 6010 CAL-MIP-04 (6-6.5) 10412429006 0.18 0.29 mg/kg J MDLRL 
Beryllium, Total EPA 6010 CAL-MIP-04 (14-14.5) 10412429007 0.28 0.31 mg/kg J MDLRL 
Beryllium, Total EPA 6010 CAL-MIP-04 (3-3.5) 10412429008 0.21 0.29 mg/kg J MDLRL 

Beryllium, Total EPA 6010 CAL-MIP-04 (23-23.5) 
SPLP 10412429011 0.11 0.27 mg/kg J MDLRL 

Beryllium, Total EPA 6010 20171128-C 10412429012 0.14 0.3 mg/kg J MDLRL 
Bis(2-ethylhexyl)phthalate 8270D CAL-MIP-04 (0-0.5) 10412429002 298 361 µg/kg J HDRRF, MDLRL 
Bis(2-ethylhexyl)phthalate 8270D CAL-MIP-04 (1-2) 10412429005 ND 9660 µg/kg UJ HDRRF 
Bis(2-ethylhexyl)phthalate 8270D CAL-MIP-04 (6-6.5) 10412429006 ND 400 µg/kg UJ HDRRF 
Bis(2-ethylhexyl)phthalate 8270D CAL-MIP-04 (14-14.5) 10412429007 ND 407 µg/kg UJ HDRRF 
Bis(2-ethylhexyl)phthalate 8270D CAL-MIP-04 (3-3.5) 10412429008 407 398 µg/kg J HDRRF 

Bis(2-ethylhexyl)phthalate 8270D CAL-MIP-04 (23-23.5) 
SPLP 10412429011 ND 366 µg/kg UJ HDRRF 

Bis(2-ethylhexyl)phthalate 8270D 20171128-C 10412429012 ND 422 µg/kg UJ HDRRF 
Bromomethane EPA 8260B CAL-MIP-02 (8.5-9) 10412429001 ND 608 µg/kg UJ ERPD-LCS 
Bromomethane EPA 8260B CAL-MIP-04 (0-0.5) 10412429002 ND 547 µg/kg UJ ERPD-LCS 
Bromomethane EPA 8260B CAL-MIP-02 (20-21) 10412429003 ND 633 µg/kg UJ ERPD-LCS 
Bromomethane EPA 8260B CAL-MIP-02 (0-0.5) 10412429004 ND 554 µg/kg UJ ERPD-LCS 
Bromomethane EPA 8260B CAL-MIP-04 (1-2) 10412429005 ND 585 µg/kg UJ ERPD-LCS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Bromomethane EPA 8260B CAL-MIP-04 (6-6.5) 10412429006 ND 607 µg/kg UJ ERPD-LCS 
Bromomethane EPA 8260B CAL-MIP-04 (14-14.5) 10412429007 ND 619 µg/kg UJ ERPD-LCS 
Bromomethane EPA 8260B CAL-MIP-04 (3-3.5) 10412429008 ND 602 µg/kg UJ ERPD-LCS 

Bromomethane EPA 8260B CAL-MIP-04 (23-23.5) 
SPLP 10412429011 ND 556 µg/kg UJ ERPD-LCS 

Bromomethane EPA 8260B 20171128-C 10412429012 ND 641 µg/kg UJ ERPD-LCS 
Bromomethane EPA 8260B CAL-MIP-TO3 (0-0.5) 10412429014 ND 547 µg/kg UJ ERPD-LCS 
Bromomethane EPA 8260B CAL-MIP-TO3 (4.5-5) 10412429015 ND 586 µg/kg UJ ERPD-LCS 
Bromomethane EPA 8260B 20171128-B 10412429019 ND 10 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20171128-A 10412429020 ND 10 µg/L UJ HDRRF 

Butylbenzylphthalate 8270D CAL-MIP-04 (0-0.5) 10412429002 125 361 µg/kg J HDRRF, MDLRL 
Butylbenzylphthalate 8270D CAL-MIP-04 (1-2) 10412429005 ND 9660 µg/kg UJ HDRRF 
Butylbenzylphthalate 8270D CAL-MIP-04 (6-6.5) 10412429006 ND 400 µg/kg UJ HDRRF 
Butylbenzylphthalate 8270D CAL-MIP-04 (14-14.5) 10412429007 ND 407 µg/kg UJ HDRRF 
Butylbenzylphthalate 8270D CAL-MIP-04 (3-3.5) 10412429008 ND 398 µg/kg UJ HDRRF 

Butylbenzylphthalate 8270D CAL-MIP-04 (23-23.5) 
SPLP 10412429011 ND 366 µg/kg UJ HDRRF 

Butylbenzylphthalate 8270D 20171128-C 10412429012 ND 422 µg/kg UJ HDRRF 
C5-C8, Aliphatic, Adjusted MADEP-VPH CAL-MIP-04 (1-2) 10412429005 0.39 5.3 mg/kg J MDLRL 

C5-C8, Aliphatic, Unadjusted MADEP-VPH CAL-MIP-04 (0-0.5) 10412429002 0.15 5.2 mg/kg J MDLRL 
C5-C8, Aliphatic, Unadjusted MADEP-VPH CAL-MIP-04 (1-2) 10412429005 0.39 5.3 mg/kg J MDLRL 

C9-C10, Aromatic, Unadjusted MADEP-VPH CAL-MIP-04 (0-0.5) 10412429002 0.049 1 mg/kg J MDLRL 
C9-C12, Aliphatic, Unadjusted MADEP-VPH CAL-MIP-04 (0-0.5) 10412429002 0.29 5.2 mg/kg J MDLRL 
C9-C18, Aliphatic, Unadjusted MADEP-EPH CAL-MIP-04 (0-0.5) 10412429002 18 43.4 mg/kg J MDLRL 

Cadmium, Total EPA 6010 CAL-MIP-04 (6-6.5) 10412429006 0.07 0.17 mg/kg J MDLRL 
Cadmium, Total EPA 6010 CAL-MIP-04 (14-14.5) 10412429007 0.15 0.19 mg/kg J MDLRL 
Cadmium, Total EPA 6010 CAL-MIP-04 (3-3.5) 10412429008 0.1 0.17 mg/kg J MDLRL 
Cadmium, Total EPA 6010 20171128-C 10412429012 0.098 0.18 mg/kg J MDLRL 
Chromium, Total EPA 200.8 20171128-A 10412429020 0.16 0.5 µg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Chrysene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 14.5 11 µg/kg J- LR-MS 
Dibenzo(a,h)anthracene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 2.4 11 µg/kg J- LR-MS, MDLRL 

Di-n-octylphthalate 8270D CAL-MIP-04 (0-0.5) 10412429002 ND 361 µg/kg UJ HDRRF 
Di-n-octylphthalate 8270D CAL-MIP-04 (1-2) 10412429005 ND 9660 µg/kg UJ HDRRF 
Di-n-octylphthalate 8270D CAL-MIP-04 (6-6.5) 10412429006 ND 400 µg/kg UJ HDRRF 
Di-n-octylphthalate 8270D CAL-MIP-04 (14-14.5) 10412429007 ND 407 µg/kg UJ HDRRF 
Di-n-octylphthalate 8270D CAL-MIP-04 (3-3.5) 10412429008 ND 398 µg/kg UJ HDRRF 

Di-n-octylphthalate 8270D CAL-MIP-04 (23-23.5) 
SPLP 10412429011 ND 366 µg/kg UJ HDRRF 

Di-n-octylphthalate 8270D 20171128-C 10412429012 ND 422 µg/kg UJ HDRRF 
Ethylbenzene MADEP-VPH CAL-MIP-04 (0-0.5) 10412429002 0.047 0.052 mg/kg J MDLRL 
Fluoranthene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 10.3 11 µg/kg J- LR-MS, MDLRL 

Fluorene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 ND 11 µg/kg R LR-MS 
Hexachlorobutadiene EPA 8260B CAL-MIP-02 (8.5-9) 10412429001 ND 304 µg/kg UJ ERPD-LCS 
Hexachlorobutadiene EPA 8260B CAL-MIP-04 (0-0.5) 10412429002 ND 273 µg/kg UJ ERPD-LCS 
Hexachlorobutadiene EPA 8260B CAL-MIP-02 (20-21) 10412429003 ND 317 µg/kg UJ ERPD-LCS 
Hexachlorobutadiene EPA 8260B CAL-MIP-02 (0-0.5) 10412429004 ND 277 µg/kg UJ ERPD-LCS 
Hexachlorobutadiene EPA 8260B CAL-MIP-04 (1-2) 10412429005 ND 293 µg/kg UJ ERPD-LCS 
Hexachlorobutadiene EPA 8260B CAL-MIP-04 (6-6.5) 10412429006 ND 304 µg/kg UJ ERPD-LCS 
Hexachlorobutadiene EPA 8260B CAL-MIP-04 (14-14.5) 10412429007 ND 309 µg/kg UJ ERPD-LCS 
Hexachlorobutadiene EPA 8260B CAL-MIP-04 (3-3.5) 10412429008 ND 301 µg/kg UJ ERPD-LCS 

Hexachlorobutadiene EPA 8260B CAL-MIP-04 (23-23.5) 
SPLP 10412429011 ND 278 µg/kg UJ ERPD-LCS 

Hexachlorobutadiene EPA 8260B 20171128-C 10412429012 ND 321 µg/kg UJ ERPD-LCS 
Hexachlorobutadiene EPA 8260B CAL-MIP-TO3 (0-0.5) 10412429014 ND 274 µg/kg UJ ERPD-LCS 
Hexachlorobutadiene EPA 8260B CAL-MIP-TO3 (4.5-5) 10412429015 ND 293 µg/kg UJ ERPD-LCS 

Indeno(1,2,3-cd)pyrene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 5.5 11 µg/kg J- LR-MS, MDLRL 
Lead, Total EPA 6010 CAL-MIP-04 (0-0.5) 10412429002 90 0.54 mg/kg J- ERPD-MS, LR-MS 
Lead, Total EPA 6010 CAL-MIP-04 (1-2) 10412429005 12.1 0.57 mg/kg J- ERPD-MS, LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Lead, Total EPA 6010 CAL-MIP-04 (6-6.5) 10412429006 8.1 0.57 mg/kg J- ERPD-MS, LR-MS 
Lead, Total EPA 6010 CAL-MIP-04 (14-14.5) 10412429007 13.9 0.62 mg/kg J- ERPD-MS, LR-MS 
Lead, Total EPA 6010 CAL-MIP-04 (3-3.5) 10412429008 10.2 0.58 mg/kg J- ERPD-MS, LR-MS 

Lead, Total EPA 6010 CAL-MIP-04 (23-23.5) 
SPLP 10412429011 15.7 0.54 mg/kg J- ERPD-MS, LR-MS 

Lead, Total EPA 6010 20171128-C 10412429012 10.1 0.6 mg/kg J- ERPD-MS, LR-MS 
m,p-Xylene MADEP-VPH CAL-MIP-04 (0-0.5) 10412429002 0.1 0.1 mg/kg J MDLRL 

Manganese, Total EPA 6010 CAL-MIP-04 (0-0.5) 10412429002 213 0.27 mg/kg J+ HR-MS 
Manganese, Total EPA 6010 CAL-MIP-04 (1-2) 10412429005 220 0.28 mg/kg J+ HR-MS 
Manganese, Total EPA 6010 CAL-MIP-04 (6-6.5) 10412429006 256 0.29 mg/kg J+ HR-MS 
Manganese, Total EPA 6010 CAL-MIP-04 (14-14.5) 10412429007 241 0.31 mg/kg J+ HR-MS 
Manganese, Total EPA 6010 CAL-MIP-04 (3-3.5) 10412429008 171 0.29 mg/kg J+ HR-MS 

Manganese, Total EPA 6010 CAL-MIP-04 (23-23.5) 
SPLP 10412429011 665 1.4 mg/kg J+ HR-MS 

Manganese, Total EPA 6010 20171128-C 10412429012 230 0.3 mg/kg J+ HR-MS 
Mercury, Total EPA 7471 CAL-MIP-04 (6-6.5) 10412429006 0.014 0.023 mg/kg J MDLRL 

Mercury, Total EPA 7471 CAL-MIP-04 (23-23.5) 
SPLP 10412429011 0.011 0.02 mg/kg J MDLRL 

Mercury, Total EPA 7471 20171128-C 10412429012 0.016 0.025 mg/kg J MDLRL 
Naphthalene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 16.6 11 µg/kg J- LR-MS 
Naphthalene MADEP-VPH CAL-MIP-04 (0-0.5) 10412429002 0.059 0.63 mg/kg U MBD, MDLRL 
Naphthalene MADEP-VPH CAL-MIP-04 (1-2) 10412429005 0.013 0.64 mg/kg U MBD, MDLRL 

o-Xylene MADEP-VPH CAL-MIP-04 (0-0.5) 10412429002 0.046 0.1 mg/kg J MDLRL 
Phenanthrene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 7.9 11 µg/kg J- LR-MS, MDLRL 

Pyrene 8270D SIM CAL-MIP-04 (0-0.5) 10412429002 11 11 µg/kg J- LR-MS 
Selenium, Total EPA 6010 CAL-MIP-04 (3-3.5) 10412429008 0.75 1.2 mg/kg J MDLRL 

Silver, Total EPA 6010 CAL-MIP-04 (0-0.5) 10412429002 0.054 0.54 mg/kg J MDLRL 
Silver, Total EPA 6010 CAL-MIP-04 (1-2) 10412429005 0.072 0.57 mg/kg J MDLRL 
Silver, Total EPA 6010 CAL-MIP-04 (14-14.5) 10412429007 0.074 0.62 mg/kg J MDLRL 
Silver, Total EPA 6010 CAL-MIP-04 (3-3.5) 10412429008 0.048 0.58 mg/kg J MDLRL 
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Tetrachloroethene EPA 8260B 20171128-C 10412429012 42.2 64.1 µg/kg J MDLRL 
Tetrachloroethene, TCLP EPA 8260B CAL-MIP-04 (1-2) SPLP 10412429010 5.3 25 µg/L J MDLRL 

Toluene EPA 8260B CAL-MIP-04 (0-0.5) 10412429002 140 54.7 µg/kg J OTHER 
Toluene EPA 8260B CAL-MIP-04 (6-6.5) 10412429006 22.4 60.7 µg/kg J MDLRL 
Toluene EPA 8260B CAL-MIP-04 (3-3.5) 10412429008 22.1 60.2 µg/kg J MDLRL 
Toluene MADEP-VPH CAL-MIP-04 (0-0.5) 10412429002 0.045 0.052 mg/kg J MDLRL, OTHER 

Total Extractable Hydrocarbons MADEP-EPH 20171128-C 10412429012 3.9 12.7 mg/kg J MDLRL 
Total Volatile Hydrocarbons MADEP-VPH CAL-MIP-04 (0-0.5) 10412429002 0.5 10.5 mg/kg J MDLRL 
Total Volatile Hydrocarbons MADEP-VPH CAL-MIP-04 (1-2) 10412429005 0.34 10.7 mg/kg J MDLRL 

Zinc, Total EPA 200.8 20171128-A 10412429020 2 5 µg/L J MDLRL 
Zinc, Total EPA 6010 CAL-MIP-04 (0-0.5) 10412429002 112 1.1 mg/kg J- LR-MS 
Zinc, Total EPA 6010 CAL-MIP-04 (1-2) 10412429005 271 1.1 mg/kg J- LR-MS 
Zinc, Total EPA 6010 CAL-MIP-04 (6-6.5) 10412429006 42.1 1.1 mg/kg J- LR-MS 
Zinc, Total EPA 6010 CAL-MIP-04 (14-14.5) 10412429007 69.7 1.2 mg/kg J- LR-MS 
Zinc, Total EPA 6010 CAL-MIP-04 (3-3.5) 10412429008 45.3 1.2 mg/kg J- LR-MS 

Zinc, Total EPA 6010 CAL-MIP-04 (23-23.5) 
SPLP 10412429011 22.4 1.1 mg/kg J- LR-MS 

Zinc, Total EPA 6010 20171128-C 10412429012 45.9 1.2 mg/kg J- LR-MS 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001 Sample Start Date:  11/29/2017 

Date Validated:  01/22/2018 Sample End Date:  11/29/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Metals by SW-846 Method 6010 and US Environmental Protection Agency (EPA) Method 200.8 
 Mercury by SW-846 Method 7471 and EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10412593 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior    
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Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

ALSCO-GW-02 (9-10) 10412593001 

ALSCO-GW-04 (14-15) 10412593002 

20171129-A 10412593003 

20171129-B 10412593004 

SOIL TRIP BLANK 10412593006 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 336 
data points excluding blank samples.  No data points were rejected.  The data completeness measure for this data package is 
calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

1M – Sample was preserved in the lab, an aliquot was taken from the sample jar with headspace. 

B – Analyte was detected in the associated method blank. 

C0 – Result confirmed by second analysis. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

R1 – RPD value was outside control limits. 

S4 – Surrogate recovery not evaluated against control limits due to sample dilution. 

SS – This analyte did not meet the secondary source verification criteria for the initial calibration. The reported result should 
be considered an estimated value. 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt, with the following exceptions. 

Samples 20171129-A (field blank), 20171129-B (equipment blank), and SOIL TRIP BLANK were included in the shipping 
container but were not documented on the CoC.  Following directions from the project staff, these samples were added to 
the CoC and included with this sample set.  A water trip blank was also shipped with this sample set but was not analyzed 
per directions from the project staff. 

The laboratory noted that custody seals were present and intact.  The samples were delivered to the laboratory by the 
project team and custody was maintained at all times.  Custody seals were present and intact on the shipping containers for 
the transfers of samples between Pace facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied. 

Method 6010:  Dilutions of 5 times were applied for the analysis of iron in samples ALSCO-GW-02 (9-10) and ALSCO-GW-
04 (14-15). 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperature outside the recommended temperature range of 4°C ± 2°C at 0.4°C as noted on the CoC and the Sample 
Condition Upon Receipt Form.  The cooler temperature below 2.0°C was judged as acceptable since the laboratory did not 
report the sample containers as broken or frozen. 

Sample conditions for transfers between Pace facilities were acceptable.  The cooler temperature measured following the 
transfer from Pace-Billings to Minneapolis was within the recommended temperature range at 2.7°C.   

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted soil sample were reported in concentration units of micrograms per 
kilogram (µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%).  These units were 
acceptable for the sample matrix and the analyses requested.  Soil sample results were reported on a dry weight basis. 

The results for the aqueous samples were reported in units of micrograms per liter (µg/L), which were acceptable. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summary initial and continuing calibration data for Methods MA-VPH and MA-EPH were included as part of 
the report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available limited initial and continuing calibration summary data provided in the report were within 
acceptance limits. 

The laboratory indicated by application of lab flags that bromomethane did not meet the secondary source 
verification criteria for the initial calibration for Method 8260B batch 511635 (MSV/42350).  Bromomethane was not 
detected in the associated samples, 20171129-A and 20171129-B, and the results were assigned UJ qualifiers. 
By application of the CH flag, the laboratory indicated that the continuing calibration results for 1,2-
diphenylhydrazine, 2-nitroaniline, 4-nitrophenol, bis(2-ethylhexyl)phthalate, butylbenzylphthalate, and di-n-
octylphthalate in Method 8270D batch 512420 (OEXT/41323) were outside acceptance limits.  In addition, the 
continuing calibration results for 1,2-diphenylhydrazine, 2-nitroaniline, and 4-nitrophenol were signified to be 
outside the acceptance limits in Method 8270D batch 511724 (OEXT/41254).  The non-detect results for the 
identified analytes in the associated samples were assigned UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 
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VALIDATION CRITERIA CHECKLIST 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
MA VPH Naphthalene MT/33554 0.048 mg/kg 
MA VPH Naphthalene MT/33622 0.74 µg/L 

200.8 Aluminum MPRP/77614 3.8 µg/L 

Naphthalene was detected in the associated sample ALSCO-GW-02 (9-10) in batch MT/33554 at a concentration 
below the applicable reporting limit and the result was assigned a U qualifier.  Non-detections of naphthalene in the 
associated samples did not require qualification. 

Aluminum was not detected in the associated samples and the results did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although MS samples were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Analysis Batch Prep Batch MS Sample Source 
8260B VOC 513119 (MSV/42434) 512889 Not Associated 
8260B VOC 511635 (MSV/42350) ----- Not Associated 

8270D SVOC 512568 512420 (OEXT/41323) HLS-GW-04 (3-4)  
from data set 10413048 

8270D SVOC 512247 511724 (OEXT/41254) Not Prepared 

MA-VPH VPH 511467 (MT/33554) 511370 CAL-MIP-04 (0-0.5) 
from data set 10412429 

MA-VPH VPH 512128 (MT/33622) ----- Not Associated 

MA-EPH EPH 511421 511101 (MTPR/5315) CAL-MIP-04 (0-0.5) 
from data set 10412429 

MA-EPH EPH 511872 511654 (MTPR/5323) 20171128-B  
from data set 10412429 

200.8 Metals 511959 511495 (MPRP/77614) Not Associated 

6010 Metals 512173 511812 (MPRP/77670) CAL-MIP-04 (0-0.5) 
from data set 10412429 

245.1 Mercury 512417 512290 (MERP/21273) 20171128-A  
from data set 10412429 

7471 Mercury 512154 511825 (MERP/21248) CAL-MIP-04 (0-0.5) 
from data set 10412429 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 

Matrix spikes were not required and were not prepared for soil moisture by Method D2974. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD 
QC Limits 

6010 Antimony 511812 47% 45% 75-125% Acceptable 20% 
6010 Barium 511812 Acceptable 131% 75-125% Acceptable 20% 
6010 Lead 511812 52% 11% 75-125% 20.2% 20% 
6010 Manganese 511812 253% 180% 75-125% Acceptable 20% 
6010 Zinc 511812 47% 46% 75-125% Acceptable 20% 

8270D 2,4-Dinitrophenol 512420 18% 16% 30-125% Acceptable 30% 

8270D 4,6-Dinitro-2-
methylphenol 512420 21% 17% 30-125% Acceptable 30% 

Detections of barium and manganese in the associated samples were assigned J+ qualifiers due to evidence of 
potential high bias.  Antimony was not detected in the associated samples and the results were assigned UJ 
qualifiers based on evidence of potential low bias.  Detections of lead in the associated samples were assigned J- 
qualifiers due to evidence of potential low bias and poor precision.  Detections of zinc in the associated samples 
were assigned J- qualifiers due to evidence of potential low bias.   
The non-detections of 2,4-dinitrophenol and 4,6-dinitro-2-methylphenol in the associated samples in batch 512420 
were assigned UJ qualifiers due to evidence of low bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS/LCSD 
QC Limits 

LCS/LCSD 
RPD 

RPD 
QC Limits 

8260B 1,2,3-Trichlorobenzene 511635 Acceptable Acceptable 75-125% 26% 20% 
8260B Naphthalene 511635 Acceptable Acceptable 66-129% 23% 20% 

1,2,3-Trichlorobenzene and naphthalene were not detected in the associated samples in batch 511635 (MSV/42350) 
and the results were assigned UJ qualifiers due to evidence of poor precision. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries for the submitted samples were within laboratory QC limits.   

Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on their specific surrogate recoveries. 
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VALIDATION CRITERIA CHECKLIST 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, SOIL TRIP BLANK, one field blank sample, 20171129-A, and one equipment blank sample, 
20171129-B, were collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were reported as not detected in the trip blank, field blank, and equipment blank samples, with 
the following exceptions. 

Blank Sample ID Method Analyte Concentration Soil Equivalent 
20171129-A (FB) 8270D bis(2-Ethylhexyl)phthalate 5.5 µg/L 220 µg/kg 
20171129-A (FB) 200.8 Nickel 0.22 µg/L 0.44 mg/kg 
20171129-B (EB) 200.8 Thallium 0.034 µg/L 13.2 mg/kg 

bis(2-Ethylhexyl)phthalate and thallium were not detected in the associated samples.  Nickel was detected in the associated 
soil samples at concentrations greater than 10 times the soil equivalent level in the field blank.  Qualification of sample 
results was not required based on the detection of target analytes in these samples. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set.  However, this sample set was part of a larger sampling 
event and field duplicate sampling frequency will be evaluated by the project team. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not collected as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  A laboratory duplicate was prepared for VOCs by Method 8260B in batch 511635 (MSV/42350) from a sample 
not associated with this project. 

Laboratory duplicates were prepared for soil moisture Method D2974 in batch 512813 from sample ALSCO-GW-02 (9-10) 
and a sample not associated with this project. 

A laboratory duplicate was prepared for Method MA-VPH batch 512128 from sample 20171129-A. 

A laboratory duplicate was prepared for Method MA-EPH batch 511654 from sample 20171128-A from data set 10412429. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Target analytes were not reported by more than one method, with the following exceptions. 

Analytes reported by Method 8260B and Method 8270D included 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  These analytes were reported as non-detections for 
both methods. 

Analytes reported by Method 8260B and Method MA-VPH included benzene, ethylbenzene, m/p-xylene, methyl-tert-butyl 
ether, o-xylene, toluene, and total xylenes.  These analytes were reported as non-detections for both. 
Naphthalene was a target analyte in the Method 8260B, Method 8270D, and Method MA-VPH analyses.  Naphthalene was 
reported at a concentration of 0.021 mg/kg in sample ALSCO-GW-02 (9-10) by Method MA-VPH and was not detected in 
this sample at higher RLs by Methods 8260B and 8270D. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Dissolved metals analyses were not performed for this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 
HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 
ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,3-Trichlorobenzene EPA 8260B 20171129-A 10412593003 ND 1 µg/L UJ ERPD-LCS 
1,2,3-Trichlorobenzene EPA 8260B 20171129-B 10412593004 ND 1 µg/L UJ ERPD-LCS 
1,2-Diphenylhydrazine 8270D ALSCO-GW-02 (9-10) 10412593001 ND 384 µg/kg UJ HDRRF 
1,2-Diphenylhydrazine 8270D ALSCO-GW-04 (14-15) 10412593002 ND 403 µg/kg UJ HDRRF 
1,2-Diphenylhydrazine 8270D 20171129-A 10412593003 ND 10.2 µg/L UJ HDRRF 
1,2-Diphenylhydrazine 8270D 20171129-B 10412593004 ND 10.2 µg/L UJ HDRRF 

2,4-Dinitrophenol 8270D ALSCO-GW-02 (9-10) 10412593001 ND 384 µg/kg UJ LR-MS 
2,4-Dinitrophenol 8270D ALSCO-GW-04 (14-15) 10412593002 ND 403 µg/kg UJ LR-MS 

2-Nitroaniline 8270D ALSCO-GW-02 (9-10) 10412593001 ND 384 µg/kg UJ HDRRF 
2-Nitroaniline 8270D ALSCO-GW-04 (14-15) 10412593002 ND 403 µg/kg UJ HDRRF 
2-Nitroaniline 8270D 20171129-A 10412593003 ND 10.2 µg/L UJ HDRRF 
2-Nitroaniline 8270D 20171129-B 10412593004 ND 10.2 µg/L UJ HDRRF 

4,6-Dinitro-2-methylphenol 8270D ALSCO-GW-02 (9-10) 10412593001 ND 1980 µg/kg UJ LR-MS 
4,6-Dinitro-2-methylphenol 8270D ALSCO-GW-04 (14-15) 10412593002 ND 2080 µg/kg UJ LR-MS 

4-Nitrophenol 8270D ALSCO-GW-02 (9-10) 10412593001 ND 384 µg/kg UJ HDRRF 
4-Nitrophenol 8270D ALSCO-GW-04 (14-15) 10412593002 ND 403 µg/kg UJ HDRRF 
4-Nitrophenol 8270D 20171129-A 10412593003 ND 10.2 µg/L UJ HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

4-Nitrophenol 8270D 20171129-B 10412593004 ND 10.2 µg/L UJ HDRRF 
Antimony, Total EPA 6010 ALSCO-GW-02 (9-10) 10412593001 ND 1.1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 ALSCO-GW-04 (14-15) 10412593002 ND 1.2 mg/kg UJ LR-MS 
Barium, Total EPA 6010 ALSCO-GW-02 (9-10) 10412593001 108 0.57 mg/kg J+ HR-MS 
Barium, Total EPA 6010 ALSCO-GW-04 (14-15) 10412593002 110 0.61 mg/kg J+ HR-MS 

Beryllium, Total EPA 6010 ALSCO-GW-02 (9-10) 10412593001 0.23 0.28 mg/kg J MDLRL 
Beryllium, Total EPA 6010 ALSCO-GW-04 (14-15) 10412593002 0.054 0.3 mg/kg J MDLRL 

Bis(2-ethylhexyl)phthalate 8270D ALSCO-GW-02 (9-10) 10412593001 ND 384 µg/kg UJ HDRRF 
Bis(2-ethylhexyl)phthalate 8270D ALSCO-GW-04 (14-15) 10412593002 ND 403 µg/kg UJ HDRRF 
Bis(2-ethylhexyl)phthalate 8270D 20171129-A 10412593003 5.5 10.2 µg/L J MDLRL 

Bromomethane EPA 8260B 20171129-A 10412593003 ND 10 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20171129-B 10412593004 ND 10 µg/L UJ HDRRF 

Butylbenzylphthalate 8270D ALSCO-GW-02 (9-10) 10412593001 ND 384 µg/kg UJ HDRRF 
Butylbenzylphthalate 8270D ALSCO-GW-04 (14-15) 10412593002 ND 403 µg/kg UJ HDRRF 

Cadmium, Total EPA 6010 ALSCO-GW-02 (9-10) 10412593001 0.12 0.17 mg/kg J MDLRL 
Cadmium, Total EPA 6010 ALSCO-GW-04 (14-15) 10412593002 0.03 0.18 mg/kg J MDLRL 

Di-n-octylphthalate 8270D ALSCO-GW-02 (9-10) 10412593001 ND 384 µg/kg UJ HDRRF 
Di-n-octylphthalate 8270D ALSCO-GW-04 (14-15) 10412593002 ND 403 µg/kg UJ HDRRF 

Lead, Total EPA 6010 ALSCO-GW-02 (9-10) 10412593001 10.9 0.57 mg/kg J- ERPD-MS, LR-MS 
Lead, Total EPA 6010 ALSCO-GW-04 (14-15) 10412593002 5.5 0.61 mg/kg J- ERPD-MS, LR-MS 

Manganese, Total EPA 6010 ALSCO-GW-02 (9-10) 10412593001 301 0.28 mg/kg J+ HR-MS 
Manganese, Total EPA 6010 ALSCO-GW-04 (14-15) 10412593002 273 0.3 mg/kg J+ HR-MS 

Mercury, Total EPA 7471 ALSCO-GW-02 (9-10) 10412593001 0.014 0.021 mg/kg J MDLRL 
Mercury, Total EPA 7471 ALSCO-GW-04 (14-15) 10412593002 0.01 0.021 mg/kg J MDLRL 
Naphthalene MADEP-VPH ALSCO-GW-02 (9-10) 10412593001 0.021 0.68 mg/kg U MBD, MDLRL 
Naphthalene EPA 8260B 20171129-A 10412593003 ND 4 µg/L UJ ERPD-LCS 
Naphthalene EPA 8260B 20171129-B 10412593004 ND 4 µg/L UJ ERPD-LCS 
Nickel, Total EPA 200.8 20171129-A 10412593003 0.22 0.5 µg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Thallium, Total EPA 200.8 20171129-B 10412593004 0.034 0.1 µg/L J MDLRL 
Total Extractable 

Hydrocarbons MADEP-EPH ALSCO-GW-04 (14-15) 10412593002 11.3 11.9 mg/kg J MDLRL 

Zinc, Total EPA 6010 ALSCO-GW-02 (9-10) 10412593001 59.9 1.1 mg/kg J- LR-MS 
Zinc, Total EPA 6010 ALSCO-GW-04 (14-15) 10412593002 26.7 1.2 mg/kg J- LR-MS 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 

Client:   Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001 Sample Start Date:  11/30/2017 

Date Validated:  01/22/2018 Sample End Date:  11/30/2017 
Parameters Included:   

 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Polynuclear Aromatic Hydrocarbons (PAH) by SW-846 Method 8270D with Selected Ion Monitoring (SIM) 
 Metals by SW-846 Method 6010 and US Environmental Protection Agency (EPA) Method 200.8 
 Mercury by SW-846 Method 7471 and EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) 

Method MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10412806 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 
ALSCO-GW-03 10412806001 

20171130-A 10412806002 

20171130-B 10412806003 

20171130-C 10412806004 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 187 
data points excluding blank samples.  No data points were rejected.  The data completeness measure for this data package is 
calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

1M – Preserved from packed glass jar outside of 48 hours from collection. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

D3 – Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

P3 – Sample extract could not be concentrated to the routine final volume, resulting in elevated reporting limits. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

R1 – RPD value was outside control limits. 

S0 – Surrogate recovery outside laboratory control limits. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.  The laboratory noted that custody seals were present and 
intact.  The samples were delivered to the laboratory by the project team and custody was maintained at all times.  Custody 
seals were present and intact on the shipping containers for the transfers of samples between Pace facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied. 

Method 8270D-SIM:  Sample ALSCO-GW-03 was diluted by a factor of 2 times for the analysis of PAHs. 

Method MA-EPH:  A dilution of 2 times was applied to sample ALSCO-GW-03 for the analysis of EPH analytes. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperature outside the recommended temperature range of 4°C ± 2°C at 1.6°C as noted on the CoC and the Sample 
Condition Upon Receipt Form.  Sample conditions for transfers between Pace facilities were acceptable.  The cooler 
temperature measured following the transfer from Pace-Billings to Minneapolis was outside the recommended temperature 
range at 1.5°C.  The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did not report the 
sample containers as broken or frozen. 

The laboratory noted headspace (bubbles greater than 6 millimeters [mm] in diameter) in 2 of the 3 submitted VOA vials for 
sample 20171130-B and smaller bubbles in both submitted vials for sample 20171130-C.  Analyses were performed from 
the unaffected vial for 20171130-B (equipment blank) and the results for 20171130-C (trip blank) were minimally impacted.  
Qualification action was not required 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted soil sample were reported in concentration units of micrograms per 
kilogram (µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%).  These units were 
acceptable for the sample matrix and the analyses requested.  Soil sample results were reported on a dry weight basis. 

The results for the aqueous samples were reported in units of micrograms per liter (µg/L), which were acceptable. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summary initial and continuing calibration data for Methods MA-VPH and MA-EPH were included as part of 
the report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available limited initial and continuing calibration summary data provided in the report were within 
acceptance limits. 

By application of the CH flag, the laboratory indicated that the continuing calibration for 1,2-diphenylhydrazine, 2-
nitroaniline, 4-nitrophenol, bis(2-ethylhexyl)phthalate, butylbenzylphthalate, and di-n-octylphthalate in Method 
8270D batch 512420 (OEXT/41323) were outside acceptance limits.  The non-detect results for the identified 
analytes in the associated sample, ALSCO-GW-03, were assigned UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
MA VPH Naphthalene MT/33554 0.048 mg/kg 
MA VPH Naphthalene MT/33622 0.74 µg/L 
MA EPH Aliphatic (C19-C36) MTPR/5348 5.0 mg/kg 

6010 Antimony MPRP/77764 0.15 mg/kg 
6010 Manganese MPRP/77764 0.043 mg/kg 

Naphthalene was not detected in the associated samples in batches MT/33554 and MT/33622 and qualification of the 
results was not required. 

Aliphatic (C19-C36) was detected in the associated sample ALSCO-GW-03 at a concentration less than the 
applicable reporting and the result was assigned a U qualifier. 
Antimony was not detected in the associated sample in batch MPRP/77764 and the result did not require qualification.  
Manganese was detected in associated sample ALSCO-GW-03 at a concentration greater than 10 times the blank level 
and application of qualifiers was not required. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although MS samples were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below.  Matrix spikes were not required and were not prepared for Method D2974. 

Method Analytes Analysis Batch Prep Batch MS Sample Source 

8260B VOC 513653 (MSV/42459) 513328 HLS-GW-04 (3-4)  
from data set 10413048 

8260B VOC 512537 (MSV/42412) ----- 20171130-A (FB) 

8270D SVOC 512568 512420 (OEXT/41323) HLS-GW-04 (3-4)  
from data set 10413048 

8270D SVOC 513244 512423 (OEXT/41324) Not Prepared 
8270D-SIM PAH 513769 513165 (OEXT/41391) Not Associated 

MA-VPH VPH 511467 (MT/33554) 511370 CAL-MIP-04 (0-0.5) 
from data set 10412429 

MA-VPH VPH 512128 (MT/33622) ----- Not Associated 

MA-EPH EPH 511984 511898 (MTPR/5328) HLS-GW-04 (3-4)  
from data set 10413048 

MA-EPH EPH 511872 511654 (MTPR/5323) 20171128-B 
from data set 10412429 

MA-EPH EPH 513917 513631 (MTPR/5348) Not Prepared 
200.8 Metals 512585 512267 (MPRP/77736) Not Associated 

6010 Metals 512633 512495 (MPRP/77764) HLS-GW-04 (3-4)  
from data set 10413048 

245.1 Mercury 512417 512290 (MERP/21273) 20171128-A  
from data set 10412429 

7471 Mercury 512930 512788 (MERP/21286) Not Associated 
Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD 
QC Limits 

6010 Antimony 512495 28% 28% 75-125% Acceptable 20% 
6010 Lead 512495 49% 2% 75-125% 27% 20% 
6010 Thallium 512495 71% 71% 75-125% Acceptable 20% 
6010 Zinc 512495 72% Acceptable 75-125% Acceptable 20% 

8260B Acetone 512537 155% 173% 56-150% Acceptable 30% 
8260B Tetrahydrofuran 512537 155% 163% 53-150% Acceptable 30% 
8270D 2,4-Dinitrophenol 512420 18% 16% 30-125% Acceptable 30% 
8270D 4,6-Dinitro-2-methylphenol 512420 21% 17% 30-125% Acceptable 30% 

Antimony and thallium were not detected in the associated sample, ALSCO-GW-03, and the results were assigned 
UJ qualifiers due to evidence of potential low bias.  Lead was detected in the associated sample in Method 6010 
batch 512495 and the result was assigned a J- qualifier based on evidence of low bias and poor precision.  The 
detection of zinc in the associated sample, ALSCO-GW-03, was qualified J- due to evidence of potential low bias.   
Acetone and tetrahydrofuran were not detected in the associated samples in Method 8260B batch 512537 and qualification 
of the results was not required. 

The non-detections of 2,4-dinitrophenol and 4,6-dinitro-2-methylphenol in the associated sample in batch 512420 
(OEXT/41323) were assigned UJ qualifiers due to evidence of low bias.  
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries for the submitted samples were within laboratory QC limits, with the following exception. 

The reported recovery for the Method 8270D surrogate 2,4,6-tribromophenol in sample ALSCO-GW-03 was outside 
the laboratory acceptance limits of 38-125% at 30%.  The associated acid-extractable target analytes were not 
detected in sample ALSCO-GW-03 and the results were assigned UJ qualifiers based on evidence of potential low 
bias. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, 20171130-C, one field blank sample, 20171130-A, and one equipment blank sample, 20171130-B, 
were collected as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were reported as not detected in the trip blank, field blank, and equipment blank samples, with 
the following exceptions. 

Blank Sample ID Method Analyte Concentration Soil Equivalent 
20171130-B (EB) 200.8 Aluminum 2.9 µg/L 2.9 mg/kg 
20171130-B (EB) 200.8 Chromium 0.79 µg/L 0.79 mg/kg 
20171130-B (EB) 200.8 Iron 37.9 µg/L 1.9 mg/kg 
20171130-B (EB) 200.8 Manganese 0.52 µg/L 0.26 mg/kg 
20171130-B (EB) 200.8 Nickel 0.21 µg/L  0.42 mg/kg 
20171130-B (EB) 200.8 Zinc 1.1 µg/L 0.22 mg/kg 

The identified analytes were not detected in the associated samples or the reported concentrations were greater than 10 
times the blank detections or soil equivalent.  Qualification of sample results was not required based on the detection of 
target analytes in these samples. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicates were not submitted as part of this sample set.  However, this sample set was part of a larger sampling event and 
field duplicate sampling frequency will be evaluated by the project team. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicates were prepared for soil moisture Method D2974 in batch 511744 from samples not 
associated with this project. 

A laboratory duplicate was prepared for Method MA-VPH batch 512128 from sample 20171129-A from data set 10412593. 

A laboratory duplicate was prepared for Method MA-EPH batch 511654 from sample 20171128-A from data set 10412429. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were not reported by more than one method, with the following exceptions. 

Analytes reported by Method 8260B and Method 8270D included 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  These analytes were reported as non-detections for 
both methods. 

Analytes reported by Method 8260B and Method MA-VPH included benzene, ethylbenzene, m/p-xylene, methyl-tert-butyl 
ether, o-xylene, toluene, and total xylenes.  These analytes were reported as non-detections for both methods, with the 
following exception.  Toluene was detected in sample ALSCO-GW-03 at 229 µg/kg by Method 8260B and was not 
detected at a reporting limit of 0.053 mg/kg (53 µg/kg) by method MA-VPH.  The detection by Method 8260B was 
greater than 2 times the RL for the MA-VPH analysis and indicated significant differences between analyses.  The 
toluene results for sample ALSCO-GW-03 were assigned a J qualifier for the Method 8260B data and UJ for the MA-
VPH result based on the discrepancies between the results by different methods. 
Naphthalene was a target analyte in the Method 8260B, Method 8270D, and Method MA-VPH analyses.  Naphthalene was 
not detected in the submitted samples by the three distinct analytical methods. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Dissolved metals analyses were not performed for this data set. 
 

     
 
 



 

 
 
201812_TierII_10412806_APP-G14.docx 11 of 12 

DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 
LR-SUR The surrogate percent recovery was less than the lower acceptable limit indicating a possible low bias. 
OTHER Other 
MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2-Diphenylhydrazine 8270D ALSCO-GW-03 10412806001 ND 365 µg/kg UJ HDRRF 
2,4,5-Trichlorophenol 8270D ALSCO-GW-03 10412806001 ND 365 µg/kg UJ LR-SUR 
2,4,6-Trichlorophenol 8270D ALSCO-GW-03 10412806001 ND 365 µg/kg UJ LR-SUR 

2,4-Dinitrophenol 8270D ALSCO-GW-03 10412806001 ND 365 µg/kg UJ LR-MS, LR-SUR 
2-Butanone EPA 8260B ALSCO-GW-03 10412806001 204 277 µg/kg J MDLRL 

2-Nitroaniline 8270D ALSCO-GW-03 10412806001 ND 365 µg/kg UJ HDRRF 
4,6-Dinitro-2-methylphenol 8270D ALSCO-GW-03 10412806001 ND 1880 µg/kg UJ LR-MS, LR-SUR 

4-Nitrophenol 8270D ALSCO-GW-03 10412806001 ND 365 µg/kg UJ HDRRF, LR-SUR 
Aluminum, Total EPA 200.8 20171130-B 10412806003 2.9 10 µg/L J MDLRL 
Antimony, Total EPA 6010 ALSCO-GW-03 10412806001 ND 1.1 mg/kg UJ LR-MS 
Beryllium, Total EPA 6010 ALSCO-GW-03 10412806001 0.053 0.27 mg/kg J MDLRL 

Bis(2-ethylhexyl)phthalate 8270D ALSCO-GW-03 10412806001 ND 365 µg/kg UJ HDRRF 
Butylbenzylphthalate 8270D ALSCO-GW-03 10412806001 ND 365 µg/kg UJ HDRRF 

C11-C22, Aromatic, Unadjusted MADEP-EPH ALSCO-GW-03 10412806001 41.4 120 mg/kg J MDLRL 
C19-C36, Aliphatic, Unadjusted MADEP-EPH ALSCO-GW-03 10412806001 96 120 mg/kg U MBD, MDLRL 

Cadmium, Total EPA 6010 ALSCO-GW-03 10412806001 0.069 0.16 mg/kg J MDLRL 
Chrysene 8270D ALSCO-GW-03 10412806001 51.1 365 µg/kg J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Di-n-octylphthalate 8270D ALSCO-GW-03 10412806001 ND 365 µg/kg UJ HDRRF 
Iron, Total EPA 200.8 20171130-B 10412806003 37.9 50 µg/L J MDLRL 
Lead, Total EPA 6010 ALSCO-GW-03 10412806001 7.3 0.54 mg/kg J- ERPD-MS, LR-MS 

Mercury, Total EPA 7471 ALSCO-GW-03 10412806001 0.0095 0.019 mg/kg J MDLRL 
Nickel, Total EPA 200.8 20171130-B 10412806003 0.21 0.5 µg/L J MDLRL 

Pentachlorophenol 8270D ALSCO-GW-03 10412806001 ND 741 µg/kg UJ LR-SUR 
Pyrene 8270D ALSCO-GW-03 10412806001 76.7 365 µg/kg J MDLRL 
Styrene EPA 8260B ALSCO-GW-03 10412806001 16 55.3 µg/kg J MDLRL 

Thallium, Total EPA 6010 ALSCO-GW-03 10412806001 ND 1.1 mg/kg UJ LR-MS 
Toluene MADEP-VPH ALSCO-GW-03 10412806001 ND 0.053 mg/kg UJ OTHER 
Toluene EPA 8260B ALSCO-GW-03 10412806001 229 55.3 µg/kg J OTHER 

Zinc, Total EPA 6010 ALSCO-GW-03 10412806001 25.5 1.1 mg/kg J- LR-MS 
Zinc, Total EPA 200.8 20171130-B 10412806003 1.1 5 µg/L J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota and Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site located in Billings, 
Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 
 
 

Client:   Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001 Sample Start Date:  12/01/2017 

Date Validated:  01/22/2018 Sample End Date:  12/03/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Metals by SW-846 Method 6010 and US Environmental Protection Agency (EPA) Method 200.8 
 Mercury by SW-846 Method 7471 and EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 
 Soil Moisture and Fractional Organic Carbon (FOC) by ASTM Method D2974-87 

Laboratory Project ID:  10413048 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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2 of 14 201812_TierII_10413048_APP-G15.docx 

Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20171201-A 10413048001 

20171201-B 10413048002 

20171201-C 10413048003 

HLS-GW-04 (3-4) 10413048004 

HLS-GW-03 (7-8) 10413048005 

20171203-C 10413048006 

BSL-MIP-01 (0-0.5) 10413048007 

BSL-MIP-01 (12-13) 10413048008 

BSL-MIP-01 (17-18) 10413048009 

BSL-MIP-01 (4-4.5) 10413048010 

20171203-B 10413048011 

20171203-A 10413048012 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
 



 
 

Tier II Data Validation Report Summary 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
JB Estimated concentration due to blank contamination 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 610 
data points excluding blank samples.  No data points were rejected.  The data completeness measure for this data package is 
calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

1M – Preserved from glass jar with headspace outside of 48 hours from collection. 

2M – Preserved from packed glass jar outside of 48 hours from collection. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

FOC – Reported results by ASTM D2974-87 for Fractional Organic Carbon (FOC) are determined by multiplying the Soil 
Organic Matter result by 0.58 (the percentage of organic carbon which compromises the SOM) 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

R1 – RPD value was outside control limits. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.  The laboratory noted that custody seals were present and 
intact.  The samples were delivered to the laboratory by the project team and custody was maintained at all times.   

Custody seals were not used on the shipping containers for the transfers of samples between Pace Billings and 
Minneapolis facilities.  Sample transfer documents between Pace Billings and Green Bay facilities were not included in the 
laboratory report. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied. 

Method 6010:  Dilutions of 5 times were applied for the analysis of iron in samples HLS-GW-04 (3-4) and HLS-GW-03 (7-8). 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures outside the recommended temperature range of 4°C ± 2°C at 1.1°C and 1.8°C as noted on the CoC and the 
Sample Condition Upon Receipt Form.   

Sample conditions for transfers between Pace facilities were acceptable.  The cooler temperatures measured following the 
transfer from Pace-Billings to Minneapolis were both within and outside the recommended temperature range at 1.2°C and 
2.4°C.   

The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did not report the sample containers 
as broken or frozen. 

Sample transfer documents between Pace Billings and Green Bay facilities were not included in the laboratory report. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted soil sample were reported in concentration units of micrograms per 
kilogram (µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%) and fractional 
organic carbon was reported as percent by weight (% w/w).  These units were acceptable for the sample matrix and the 
analyses requested.  Soil sample results were reported on a dry weight basis. 

The results for the aqueous samples were reported in units of micrograms per liter (µg/L), which were acceptable. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summary initial and continuing calibration data for Methods MA-VPH and MA-EPH were included as part of 
the report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available limited initial and continuing calibration summary data for MA-VPH and MA-EPH provided in the 
report were within acceptance limits. 

By application of the CH flag, the laboratory indicated that the continuing calibration results for 1,2-
diphenylhydrazine, 2-nitroaniline, 4-nitrophenol, bis(2-ethylhexyl)phthalate, butylbenzylphthalate, and di-n-
octylphthalate in Method 8270D batch 512420 (OEXT/41323) were outside acceptance limits.  These analytes were 
not detected in the associated samples and the results were assigned UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
MA VPH Naphthalene MT/33593 0.031 mg/kg 
MA VPH Naphthalene MT/33622 0.74 µg/L 
MA EPH Total Extractable Hydrocarbons MTPR/5331 197 µg/L 

6010 Antimony MPRP/77764 0.15 mg/kg 
6010 Manganese MPRP/77764 0.043 mg/kg 

Naphthalene, total extractable hydrocarbons, and antimony were not detected in the associated samples and the results did 
not require qualification.  Manganese was detected in the associated samples at concentrations above the applicable 
reporting limits and greater than 10 times the blank detection.  The manganese results did not require qualification. 



 

 
 
201812_TierII_10413048_APP-G15.docx 7 of 14 

VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although MS samples were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Analysis Batch Prep Batch MS Sample Source 
8260B VOC 513653 (MSV/42459) 513328 HLS-GW-04 (3-4) 
8260B VOC 513201 (MSV/42451) ----- 20171201-A 
8270D SVOC 512568 512420 (OEXT/41323) HLS-GW-04 (3-4)  
8270D SVOC 513244 512423 (OEXT/41324) Not Prepared 

MA-VPH VPH 512002 (MT/33593) 511875 HLS-GW-04 (3-4) 
MA-VPH VPH 512128 (MT/33622) ----- Not Associated 
MA-EPH EPH 511984 511898 (MTPR/5328) HLS-GW-04 (3-4) 
MA-EPH EPH 512176 512106 (MTPR/5331) 20171201-A 

200.8 Metals 512585 512267 (MPRP/77736) Not Associated 
6010 Metals 512633 512495 (MPRP/77764) HLS-GW-04 (3-4) 
245.1 Mercury 513453 513040 (MERP/21298) 20171201-B 
7471 Mercury 513676 513520 (MERP/21317) HLS-GW-04 (3-4) 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 

Matrix spikes were not required and were not prepared for soil moisture by Method D2974 or fractional organic carbon by 
Method D2974-87. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC 

Limits 

MS/MSD 
RPD 

RPD 
QC 

Limits 
6010 Antimony 512495 28% 28% 75-125% Acceptable 20% 
6010 Lead 512495 49% 2% 75-125% 27% 20% 
6010 Thallium 512495 71% 71% 75-125% Acceptable 20% 
6010 Zinc 512495 72% Acceptable 75-125% Acceptable 20% 

8260B Acetone 513201 163% 152% 56-150% Acceptable 30% 
8260B Tetrahydrofuran 513201 158% Acceptable 53-150% Acceptable 30% 
8270D 2,4-Dinitrophenol 512420 18% 16% 30-125% Acceptable 30% 

8270D 4,6-Dinitro-2-
methylphenol 512420 21% 17% 30-125% Acceptable 30% 

Antimony and thallium were not detected in the associated samples and the results were assigned UJ qualifiers 
due to evidence of potential low bias.  Lead was detected in the associated samples in Method 6010 batch 512495 
and the results were assigned J- qualifiers based on evidence of low bias and poor precision.  The detections of 
zinc in the associated samples were qualified J- due to evidence of potential low bias.   
Acetone and tetrahydrofuran were not detected in the associated samples in Method 8260B batch 513201 (MSV/42451) 
and qualification of the results was not required based on the evidence of potential high bias. 

The non-detections of 2,4-dinitrophenol and 4,6-dinitro-2-methylphenol in the associated samples in batch 512420 
(OEXT/41323) were assigned UJ qualifiers due to evidence of low bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries for the submitted samples were within laboratory QC limits.   

Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on their specific surrogate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, 20171201-C, two field blank samples, 20171201-A and 20171203-B, and two equipment blank 
samples, 20171201-B and 20171203-C, were collected as part of this sample set. 



 

 
 
201812_TierII_10413048_APP-G15.docx 9 of 14 

VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were reported as not detected in the trip blank, field blank, and equipment blank samples, with 
the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

Soil Equivalent 
(mg/kg) 

20171201-B (EB) 200.8 Aluminum 2.7 2.7 
20171201-B (EB) 200.8 Barium 0.15 0.30 
20171201-B (EB) 200.8 Chromium 1.5 1.5 
20171201-B (EB) 200.8 Copper 0.29 0.15 
20171201-B (EB) 200.8 Iron 58.9 20 
20171201-B (EB) 200.8 Manganese 0.56 0.30 
20171201-B (EB) 200.8 Nickel 0.16 0.35 
20171201-B (EB) 200.8 Zinc 1.1 0.25 

The identified analytes were detected in the associated soil samples at concentrations above the applicable reporting limits 
and greater than 10 times the soil equivalent level in the equipment blank, with the following exceptions.   

The detections of chromium in the associated soil samples, HLS-GW-04 (3-4) and HLS-GW-03 (7-8), were greater 
than the applicable reporting limits but less than 10 times the soil equivalent level detected in the equipment blank.  
The chromium results for these samples were assigned JB qualifiers. 
Qualification of the remaining sample results was not required based on the detections of target analytes in the equipment 
blank sample. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

• Sample 20171203-A was collected as a field duplicate of sample BSL-MIP-01 (12-13). 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-50% for soil samples. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicates were prepared for soil moisture Method D2974 in batch 513278 from samples not 
associated with this project.  Laboratory duplicates were prepared for Method D2974 in batch 511990 from sample HLS-
GW-04 (3-4) and a sample not associated with this project.   

A laboratory duplicate was prepared for Method D2974-87 in batches 277309 and 276662 from sample BSL-MIP-01 (4-
4.5). 

A laboratory duplicate was prepared for Method MA-VPH batch 512128 from sample 20171129-A from data set 10412593. 

A laboratory duplicate was prepared for Method MA-EPH batch 512106 from sample 20171201-B. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 



 

 
 
10 of 14 201812_TierII_10413048_APP-G15.docx 

VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Target analytes were not reported by more than one method, with the following exceptions. 

Analytes reported by Method 8260B and Method 8270D included 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  These analytes were reported as non-detections for 
both methods. 

Analytes reported by Method 8260B and Method MA-VPH included benzene, ethylbenzene, m/p-xylene, methyl-tert-butyl 
ether, o-xylene, toluene, and total xylenes.  These analytes were reported as non-detections for both methods, with the 
following exceptions.  Toluene was detected in sample HLS-GW-04 (3-4) at 28 µg/kg by Method 8260B but was undetected 
at the reporting limit of 57 µg/kg (0.057 mg/kg) by Method MA-VPH.  Toluene was also detected in sample BSL-MIP-01 (0-
0.5) by Method 8260B but the sample was not analyzed by Method MA-VPH.  Qualification of these results was not 
required. 

Naphthalene was a target analyte in the Method 8260B, Method 8270D, and Method MA-VPH analyses.  Naphthalene was 
reported as not detected in the samples by the three independent methods. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Dissolved metals analyses were not performed for this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  BSL-MIP-01 (12-13) 
Field Duplicate Sample ID:  20171203-A 

Analyte Method Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

Chloroform EPA 8260B 24.6 µg/kg ND (59.9 µg/kg) DL 
Soil Moisture ASTM D2974 16.2 % 16.5 % 1.8% 

Field duplicate RPD control limits are not to exceed 50% for soil as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 
EBD Equipment blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2-Diphenylhydrazine 8270D HLS-GW-04 (3-4) 10413048004 ND 378 µg/kg UJ HDRRF 
1,2-Diphenylhydrazine 8270D HLS-GW-03 (7-8) 10413048005 ND 390 µg/kg UJ HDRRF 

2,4-Dinitrophenol 8270D HLS-GW-04 (3-4) 10413048004 ND 378 µg/kg UJ LR-MS 
2,4-Dinitrophenol 8270D HLS-GW-03 (7-8) 10413048005 ND 390 µg/kg UJ LR-MS 

2-Nitroaniline 8270D HLS-GW-04 (3-4) 10413048004 ND 378 µg/kg UJ HDRRF 
2-Nitroaniline 8270D HLS-GW-03 (7-8) 10413048005 ND 390 µg/kg UJ HDRRF 

4,6-Dinitro-2-methylphenol 8270D HLS-GW-04 (3-4) 10413048004 ND 1950 µg/kg UJ LR-MS 
4,6-Dinitro-2-methylphenol 8270D HLS-GW-03 (7-8) 10413048005 ND 2010 µg/kg UJ LR-MS 

4-Nitrophenol 8270D HLS-GW-04 (3-4) 10413048004 ND 378 µg/kg UJ HDRRF 
4-Nitrophenol 8270D HLS-GW-03 (7-8) 10413048005 ND 390 µg/kg UJ HDRRF 

Aluminum, Total EPA 200.8 20171201-B 10413048002 2.7 10 µg/L J MDLRL 
Anthracene 8270D HLS-GW-03 (7-8) 10413048005 56.3 390 µg/kg J MDLRL 

Antimony, Total EPA 6010 HLS-GW-04 (3-4) 10413048004 ND 1.1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 HLS-GW-03 (7-8) 10413048005 ND 1.1 mg/kg UJ LR-MS 
Barium, Total EPA 200.8 20171201-B 10413048002 0.15 0.3 µg/L J MDLRL 

Benzo(a)anthracene 8270D HLS-GW-04 (3-4) 10413048004 152 378 µg/kg J MDLRL 
Benzo(a)anthracene 8270D HLS-GW-03 (7-8) 10413048005 152 390 µg/kg J MDLRL 

Benzo(a)pyrene 8270D HLS-GW-04 (3-4) 10413048004 137 378 µg/kg J MDLRL 
Benzo(a)pyrene 8270D HLS-GW-03 (7-8) 10413048005 141 390 µg/kg J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Benzo(b)fluoranthene 8270D HLS-GW-04 (3-4) 10413048004 132 378 µg/kg J MDLRL 
Benzo(b)fluoranthene 8270D HLS-GW-03 (7-8) 10413048005 218 390 µg/kg J MDLRL 
Benzo(g,h,i)perylene 8270D HLS-GW-04 (3-4) 10413048004 84.6 378 µg/kg J MDLRL 
Benzo(g,h,i)perylene 8270D HLS-GW-03 (7-8) 10413048005 113 390 µg/kg J MDLRL 
Benzo(k)fluoranthene 8270D HLS-GW-04 (3-4) 10413048004 75.1 378 µg/kg J MDLRL 
Benzo(k)fluoranthene 8270D HLS-GW-03 (7-8) 10413048005 87.7 390 µg/kg J MDLRL 

Beryllium, Total EPA 6010 HLS-GW-04 (3-4) 10413048004 0.16 0.28 mg/kg J MDLRL 
Beryllium, Total EPA 6010 HLS-GW-03 (7-8) 10413048005 0.14 0.28 mg/kg J MDLRL 

Bis(2-ethylhexyl)phthalate 8270D HLS-GW-04 (3-4) 10413048004 ND 378 µg/kg UJ HDRRF 
Bis(2-ethylhexyl)phthalate 8270D HLS-GW-03 (7-8) 10413048005 ND 390 µg/kg UJ HDRRF 

Butylbenzylphthalate 8270D HLS-GW-04 (3-4) 10413048004 ND 378 µg/kg UJ HDRRF 
Butylbenzylphthalate 8270D HLS-GW-03 (7-8) 10413048005 ND 390 µg/kg UJ HDRRF 

Chloroform EPA 8260B BSL-MIP-01 (12-13) 10413048008 24.6 59.7 µg/kg J MDLRL 
Chromium, Total EPA 6010 HLS-GW-04 (3-4) 10413048004 11.3 0.56 mg/kg JB EBD 
Chromium, Total EPA 6010 HLS-GW-03 (7-8) 10413048005 8.8 0.56 mg/kg JB EBD 

Chrysene 8270D HLS-GW-04 (3-4) 10413048004 127 378 µg/kg J MDLRL 
Chrysene 8270D HLS-GW-03 (7-8) 10413048005 162 390 µg/kg J MDLRL 

Copper, Total EPA 200.8 20171201-B 10413048002 0.29 1 µg/L J MDLRL 
Di-n-octylphthalate 8270D HLS-GW-04 (3-4) 10413048004 ND 378 µg/kg UJ HDRRF 
Di-n-octylphthalate 8270D HLS-GW-03 (7-8) 10413048005 ND 390 µg/kg UJ HDRRF 

Fluoranthene 8270D HLS-GW-04 (3-4) 10413048004 274 378 µg/kg J MDLRL 
Fluoranthene 8270D HLS-GW-03 (7-8) 10413048005 292 390 µg/kg J MDLRL 

Indeno(1,2,3-cd)pyrene 8270D HLS-GW-04 (3-4) 10413048004 79.9 378 µg/kg J MDLRL 
Indeno(1,2,3-cd)pyrene 8270D HLS-GW-03 (7-8) 10413048005 102 390 µg/kg J MDLRL 

Lead, Total EPA 6010 HLS-GW-04 (3-4) 10413048004 82.6 0.56 mg/kg J- ERPD-MS, LR-MS 
Lead, Total EPA 6010 HLS-GW-03 (7-8) 10413048005 10.5 0.56 mg/kg J- ERPD-MS, LR-MS 
Nickel, Total EPA 200.8 20171201-B 10413048002 0.16 0.5 µg/L J MDLRL 

Phenanthrene 8270D HLS-GW-04 (3-4) 10413048004 170 378 µg/kg J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Phenanthrene 8270D HLS-GW-03 (7-8) 10413048005 191 390 µg/kg J MDLRL 
Pyrene 8270D HLS-GW-04 (3-4) 10413048004 262 378 µg/kg J MDLRL 
Pyrene 8270D HLS-GW-03 (7-8) 10413048005 266 390 µg/kg J MDLRL 

Silver, Total EPA 6010 HLS-GW-04 (3-4) 10413048004 0.056 0.56 mg/kg J MDLRL 
Silver, Total EPA 6010 HLS-GW-03 (7-8) 10413048005 0.055 0.56 mg/kg J MDLRL 

Styrene EPA 8260B BSL-MIP-01 (0-0.5) 10413048007 21.4 54.8 µg/kg J MDLRL 
Tetrachloroethene EPA 8260B BSL-MIP-01 (17-18) 10413048009 37.4 67.4 µg/kg J MDLRL 

Thallium, Total EPA 6010 HLS-GW-04 (3-4) 10413048004 ND 1.1 mg/kg UJ LR-MS 
Thallium, Total EPA 6010 HLS-GW-03 (7-8) 10413048005 ND 1.1 mg/kg UJ LR-MS 

Toluene EPA 8260B HLS-GW-04 (3-4) 10413048004 28 57.5 µg/kg J MDLRL 
Total Extractable Hydrocarbons MADEP-EPH HLS-GW-04 (3-4) 10413048004 9.1 11.5 mg/kg J MDLRL 
Total Extractable Hydrocarbons MADEP-EPH HLS-GW-03 (7-8) 10413048005 4.5 11.8 mg/kg J MDLRL 

Zinc, Total EPA 200.8 20171201-B 10413048002 1.1 5 µg/L J MDLRL 
Zinc, Total EPA 6010 HLS-GW-04 (3-4) 10413048004 69 1.1 mg/kg J- LR-MS 
Zinc, Total EPA 6010 HLS-GW-03 (7-8) 10413048005 47 1.1 mg/kg J- LR-MS 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Field blanks 

 Equipment blanks 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001 Sample Start Date:  12/21/2017 

Date Validated:  01/30/2018 Sample End Date:  12/21/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Polynuclear Aromatic Hydrocarbons (PAH) by SW-846 Method 8270D with Selected Ion Monitoring (SIM) 
 Metals by SW-846 Method 6010 and US Environmental Protection Agency (EPA) Method 200.8 
 Mercury by SW-846 Method 7471 and EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10415353 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20171221-A 10415353001 

REX-MIP-08 (0.0-0.5) 10415353002 

REX-MIP-08 (1.0-2.0) 10415353003 

REX-MIP-08 (5-5.5) 10415353004 

REX-MIP-08 (9.5-10) 10415353005 

REX-MIP-08 (17-17.5) 10415353006 

REX-MIP-08 (23-23.5) 10415353007 

20171221-B 10415353008 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field and Equipment Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 767 
data points excluding blank samples.  A total of 11 data points were rejected.  The data completeness measure for this data 
package is calculated to be 98.57% and is acceptable. 



 

 
 
201812_TierII_10415353_APP-G16.docx 5 of 20 

VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

1M – Preserved from packed glass jar outside of 48 hours from collection. 

2M – Sample run five minutes past recognized method holding time due to instrument maintenance and recalibration.  

3M – The associated compound was outside of 20% for the associated continuing calibration but within 40% of the true 
value. 

B – Analyte was detected in the associated method blank. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

D3 – Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

H1 – Analysis conducted outside the recognized method holding time. 

H5 – Reanalysis conducted in excess of EPA method holding time. Results confirm original analysis performed in hold time. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

IS – The internal standard response is below criteria. Results may be biased high. 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated 
samples may be biased low. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

R1 – RPD value was outside control limits. 

S4 – Surrogate recovery not evaluated against control limits due to sample dilution. 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

Custody seals were not present nor required since the samples were delivered to the Pace Billings laboratory by the project 
team and custody was maintained at all times.  Custody seals were present and intact on the shipping containers for the 
transfer of samples between Pace Billings and Minneapolis facilities.  

Sample depths were not included on the original CoC submitted to the laboratory.  A revised CoC including these depths 
was delivered to the laboratory to complete the submission and was included in the laboratory report.  Validation action was 
not required based on this observation. 
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied. 

Method Sample(s) Analyte(s) Dilution Factor 
8270D-SIM REX-MIP-08 (1.0-2.0) PAHs 2 

8260B REX-MIP-08 (17-17.5) VOCs 5 
MA-VPH REX-MIP-08 (17-17.5) VPH 5 

6010 
REX-MIP-08 (5-5.5) 

REX-MIP-08 (9.5-10) 
REX-MIP-08 (17-17.5) 

Iron 5 

   

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures both within and outside the recommended temperature range of 4°C ± 2°C at 0.0°C and 3.3°C as noted on 
the CoC and the Sample Condition Upon Receipt Form.   

Sample conditions for transfers between Pace facilities were acceptable.  The cooler temperature measured following the 
transfer from Pace-Billings to Minneapolis was outside the recommended temperature range at 0.7°C.   

The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did not report the sample containers 
as broken or frozen. 

Headspace was indicated to be absent in the VOA vials at the time of receipt at Pace-Billings.  However, Pace-Minneapolis 
noted that 2 of the 3 vials submitted for both 20171221-A and 20171221-B contained bubbles less than 6 millimeters in 
diameter.  Analyses performed using vials bubbles greater than 6 millimeters in diameter (noted with the HS laboratory 
qualifier) included only the matrix spike for Method MA-VPH batch 516081.  Qualification of sample data was not required 
based on this observation. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times, with the following 
exception. 

The analysis of sample REX-MIP-08 (17-17.5) for VOCs by Method 8260B was performed 1 day after expiration of 
the defined 14 day holding time from sampling to analysis.  Target analytes for this analysis were qualified UJ if 
not detected and detections were assigned J- qualifiers. 
The laboratory indicated that the Method 8270D confirmation analysis for sample 20171221-A was performed outside the 
established holding time.  The initial results generated within the defined holding time were reported and qualification of 
results was not required. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted soil sample were reported in concentration units of micrograms per 
kilogram (µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%).  These units were 
acceptable for the sample matrix and the analyses requested.  Soil sample results were reported on a dry weight basis. 

The results for the aqueous samples were reported in units of micrograms per liter (µg/L), which were acceptable. 
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VALIDATION CRITERIA CHECKLIST 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summary initial and continuing calibration data for Methods MA-VPH and MA-EPH were included as part of 
the report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available limited initial and continuing calibration summary data for MA-VPH and MA-EPH provided in the 
report were within acceptance limits. 

By application of the CH flag, the laboratory indicated that the continuing calibration verification (CCV) results for 
tetrahydrofuran in Method 8260B batch 516016 (MSV/42622) were outside acceptance limits.  Tetrahydrofuran was 
not detected in the associated samples analyzed in this batch and the results were assigned UJ qualifiers. 
The laboratory applied 3M qualifiers to 2,4-dinitrophenol in Method 8270D batches 515889 (OEXT/41630) and 
515905 (OEXT/41633) indicating that the CCV result was outside of 20% but within 40% of the true value.  2,4-
Dinitrophenol was not detected in the associated samples in these batches and the results were assigned UJ 
qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
8260B 1,2,3-Trichlorobenzene MSV/42642 13.9 µg/kg 

MA-VPH Naphthalene MT/34011 0.95 µg/L 
200.8 Manganese MPRP/78352 0.15 µg/L 
6010 Iron MPRP/78386 0.93 mg/kg 
6010 Manganese MPRP/78386 0.06 mg/kg 
6010 Zinc MPRP/78386 0.29 mg/kg 

Manganese was detected in the associated sample 20171221-B at a concentration less than the applicable 
reporting limit and the result was assigned a U qualifier.   
The remaining identified analytes were not detected in the associated samples or the sample results were above the 
applicable reporting limits and greater than 10 times the blank detections.  The results for these analytes in the associated 
samples did not require qualification. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although MS samples were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Analysis Batch Prep Batch MS Sample Source 
8260B VOC 516403 (MSV/42642) 516915 Not Associated 
8260B VOC 516016 (MSV/42622) ----- 20171221-A 
8270D SVOC 516212 515889 (OEXT/41630) REX-MIP-08 (5-5.5) 
8270D SVOC 516211 515905 (OEXT/41633) Not Prepared 

8270D-SIM PAH 516842 516561 (OEXT/41674) Not Associated 
MA-VPH VPH 515733 (MT/33973) 515952 REX-MIP-08 (0.0-0.5) 
MA-VPH VPH 516081 (MT/34011) ----- Not Associated 
MA-EPH EPH 515516 515421 (MTPR/5374) Not Associated 
MA-EPH EPH 515684 515600 (MTPR/5370) 20171221-A 
MA-EPH EPH 516678 516533 (MTPR/5366) Not Prepared 

200.8 Metals 516088 515962 (MPRP/78352) Not Associated 
6010 Metals 516382 516199 (MPRP/78386) REX-MIP-08 (5-5.5) 
245.1 Mercury 516047 515980 (MERP/21417) Not Associated 
7471 Mercury 516315 516210 (MERP/21437) REX-MIP-08 (5-5.5) 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 

Matrix spikes were not required and were not prepared for soil moisture by Method D2974. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC 

Limits 

MS/MSD 
RPD 

RPD 
QC 

Limits 
6010 Antimony 516199 34% 32% 75-125% Acceptable 20% 
6010 Selenium 516199 74% Acceptable 75-125% Acceptable 20% 
6010 Thallium 516199 72% 73% 75-125% Acceptable 20% 
6010 Zinc 516199 Acceptable 74% 75-125% Acceptable 20% 

8260B Acetone 516016 166% 151% 56-150% Acceptable 30% 
8260B Tetrahydrofuran 516016 157% 156% 53-150% Acceptable 30% 

MA-VPH Aromatic (C9-C10) 515733 43% 52% 70-130% Acceptable 30% 
8270D 2,4-Dinitrophenol 515889 Acceptable 0% 30-125% ----- 30% 

8270D 4,6-Dinitro-2-
methylphenol 515889 Acceptable 14% 30-125% 104.4% 30% 

8270D Benzo(g,h,i)perylene 515889 Acceptable 60% 63-125% Acceptable 30% 
8270D Fluoranthene 515889 Acceptable 64% 65-125% Acceptable 30% 
8270D Hexachlorobenzene 515889 Acceptable 50% 62-125% Acceptable 30% 
8270D Hexachloroethane 515889 Acceptable Acceptable 30-125% 51% 30% 

8270D Indeno(1,2,3-
cd)pyrene 515889 Acceptable 62% 63-125% Acceptable 30% 

Detections of antimony, selenium, thallium, and zinc in the associated samples in batch 516199 (MPRP/78386) 
were assigned J- qualifiers due to evidence of potential low bias.  Non-detections of the identified analytes in the 
associated samples in Method 6010 batch 516199 were assigned UJ qualifiers.   
Acetone was detected in the associated sample 20171221-A in Method 8260B batch 516016 (MSV/42622) and the 
result was assigned a J+ qualifier due to evidence of potential high bias.  Acetone and tetrahydrofuran were not 
detected in the remaining associated samples in the batch and qualification of the results was not required. 

Detections of aromatic hydrocarbons (C9-C10) in the associated samples in batch 515733 (MT/33973) were 
assigned J- qualifiers due to evidence of potential low bias and non-detections in the associated samples in the 
batch were assigned UJ qualifiers. 
The identified Method 8270D target analytes were not detected in the associated samples in batch 515889 
(OEXT/41630) and the results were assigned UJ qualifiers due to evidence of low bias.  Hexachloroethane results 
for samples in this batch were qualified UJ based on the evidence of poor precision.  Results for 4,6-dinitro-2-
methylphenol in the associated samples were assigned UJ qualifiers due to low bias and poor precision.  2,4-
Dinitrophenol was not detected in the MS/MSD parent sample REX-MIP-08 (5-5.5) in Method 8270D and the result 
was assigned an R qualifier and rejected due to the evidence of extremely low bias (recovery < 10%). 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS/LCSD 
QC Limits 

LCS/LCSD 
RPD 

RPD 
QC Limits 

8260B Tetrahydrofuran 516016 143% ----- 75-132% ----- ----- 
8270D 1,2-Diphenylhydrazine 515905 Acceptable Acceptable 66-125% 26% 20% 
8270D 2-Nitroaniline 515905 42% Acceptable 71-125% 78% 20% 
8270D 3,3'-Dichlorobenzidine 515905 0% Acceptable 61-125% ----- 20% 
8270D 3-Nitroaniline 515905 2% Acceptable 60-125% ----- 20% 
8270D 4-Chloroaniline 515905 3% Acceptable 50-125% ----- 20% 
8270D 4-Nitroaniline 515905 6% Acceptable 63-125% ----- 20% 
8270D Acenaphthylene 515905 47% Acceptable 70-125% 73% 20% 
8270D Benzo(a)pyrene 515905 3280% Acceptable 75-125% 188% 20% 
8270D Benzo(b)fluoranthene 515905 6410% Acceptable 75-125% 194% 20% 
8270D Benzo(g,h,i)perylene 515905 3110% Acceptable 75-125% 187% 20% 
8270D Benzo(k)fluoranthene 515905 5330% Acceptable 71-125% 192% 20% 

8270D bis(2-Chloroethoxy) 
methane 515905 27% Acceptable 66-125% 108% 20% 

8270D Butylbenzylphthalate 515905 Acceptable Acceptable 73-125% 25% 20% 
8270D Carbazole 515905 7% Acceptable 75-125% ----- 20% 
8270D Dibenz(a,h)anthracene 515905 5790% Acceptable 75-125% 193% 20% 
8270D Hexachloroethane 515905 Acceptable Acceptable 30-125% 24% 20% 
8270D Indeno(1,2,3-cd)pyrene 515905 3610% Acceptable 75-125% 189% 20% 
8270D N-Nitrosodiphenylamine 515905 11% Acceptable 72-125% ----- 20% 
8270D Pyrene 515905 Acceptable Acceptable 74-125% 27% 20% 

Tetrahydrofuran was not detected in the associate samples in Method 8260B batch 516016 and qualification of results was 
not required based on the evidence of potential high bias. 

The identified Method 8270D analytes were not detected in the associated samples in batch 515905 (OEXT/41633) 
and the results were assigned UJ qualifiers due to evidence of potential low bias and/or poor precision.  The non-
detect results for 3,3'-dichlorobenzidine, 3-nitroaniline, 4-chloroaniline, 4-nitroaniline, and carbazole were assigned 
R qualifiers based on the LCS recoveries less than 10% indicating extremely low bias. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries for the submitted samples were within laboratory QC limits, with the following exception.   

The recovery of the Method MA-EPH surrogate 1-chloro-octadecane for sample REX-MIP-08 (1.0-2.0) was outside the 
acceptance limits of 40-140% at 0%.  However, the sample was diluted for analysis and the laboratory did not calculate the 
recovery due to the reduced concentration.  Qualification of sample data was not required. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One field blank sample, 20171221-A, and one equipment blank sample, 20171221-B, were collected as part of this sample 
set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were reported as not detected in the trip blank, field blank, and equipment blank samples, with 
the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) Soil Equivalent 

20171221-A (FB) 8260B Acetone 15.2 760 µg/kg 
20171221-B (EB) 8260B Methylene Chloride 2.0 100 µg/kg 
20171221-B (EB) 200.8 Aluminum 9.3 9.3 mg/kg 
20171221-B (EB) 200.8 Chromium 0.20 0.20 mg/kg 
20171221-B (EB) 200.8 Copper 0.25 0.13 mg/kg 
20171221-B (EB) 200.8 Manganese 0.15 0.08 mg/kg 
20171221-B (EB) 200.8 Nickel 0.17 0.35 mg/kg 
20171221-B (EB) 200.8 Zinc 0.90 0.20 mg/kg 

The identified analytes were not detected in the associated samples or were detected at concentrations above the 
applicable reporting limits and greater than 10 times the soil equivalent level in the blanks, with the following exception.   

Methylene chloride was detected in associated sample REX-MIP-08 (0.0-0.5) at a concentration less than the 
applicable reporting limits and the result was assigned a U qualifier. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

N/A 

Comments:  Laboratory duplicates were prepared for soil moisture Method D2974 in batch 516298 from samples not 
associated with this project. 

A laboratory duplicate was prepared for Method 8260B batch 516403 from a sample not associated with this project. 

A laboratory duplicate was prepared for Method MA-VPH batch 516081 from a sample not associated with this project. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were not reported by more than one method, with the following exceptions. 

Analytes reported by Method 8260B and Method 8270D included 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  These analytes were reported as non-detections for 
both methods. 

Analytes reported by Method 8260B and Method MA-VPH included benzene, ethylbenzene, m/p-xylene, methyl-tert-butyl 
ether, o-xylene, toluene, and total xylenes.  Naphthalene was a target analyte in the Method 8260B, Method 8270D, and 
Method MA-VPH analyses.  Detections of these analytes and related results are summarized in the following table. 

   Result (µg/kg)  
Sample Analyte 8260B MA-VPH 8270D RPD 

REX-MIP-08 (0.0-0.5) Benzene < 19.7 23 NA ----- 
REX-MIP-08 (5-5.5) Benzene < 22.6 20 NA ----- 

REX-MIP-08 (17-17.5) Ethylbenzene 868 2000 NA 78.9% 
REX-MIP-08 (0.0-0.5) Naphthalene < 197 170 NA ----- 
REX-MIP-08 (1.0-2.0) Naphthalene < 205 16 < 21.1* ----- 
REX-MIP-08 (5-5.5) Naphthalene < 226 46 < 374 ----- 

REX-MIP-08 (17-17.5) Naphthalene 844 1600 < 365 61.9% 
REX-MIP-08 (1.0-2.0) Toluene 102 < 50 NA ----- 
REX-MIP-08 (17-17.5) Xylene (Total) 1050 < 1000 NA ----- 

* - analyzed by Method 8270D-SIM 

The results for ethylbenzene and naphthalene were assigned J/UJ qualifiers in sample REX-MIP-08 (17-17.5) due to 
inconsistent analytical results between methodologies. 
The remaining results in the table above were within the measurement uncertainty for the analytical methods. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Dissolved metals analyses were not performed for this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HT-AN Sample was analyzed outside of the method holding time. 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 
HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 
LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 
EBD Equipment blank detection 

OTHER Other (analytical confirmation) 
MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,1,1-Trichloroethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,1,2-Trichloroethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 
1,1-Dichloroethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,1-Dichloroethene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

1,1-Dichloropropene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,2,3-Trichlorobenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,2,3-Trichloropropane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 
1,2,4-Trichlorobenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,2,4-Trimethylbenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 13900 272 µg/kg J- HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 2720 µg/kg UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2-Dibromoethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,2-Dichlorobenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,2-Dichloroethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

1,2-Dichloropropane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,2-Diphenylhydrazine 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
1,2-Diphenylhydrazine 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 

1,3,5-Trimethylbenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 627 272 µg/kg J- HT-AN 
1,3-Dichlorobenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,3-Dichloropropane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1,4-Dichlorobenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
1-Methylnaphthalene 8270D REX-MIP-08 (17-17.5) 10415353006 268 365 µg/kg J MDLRL 
2,2-Dichloropropane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 

2,4-Dinitrophenol 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ HDRRF 
2,4-Dinitrophenol 8270D REX-MIP-08 (5-5.5) 10415353004 ND 374 µg/kg R HDRRF, LR-MS 
2,4-Dinitrophenol 8270D REX-MIP-08 (9.5-10) 10415353005 ND 399 µg/kg UJ HDRRF, LR-MS 
2,4-Dinitrophenol 8270D REX-MIP-08 (17-17.5) 10415353006 ND 365 µg/kg UJ HDRRF, LR-MS 
2,4-Dinitrophenol 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ HDRRF 

2-Butanone EPA 8260B REX-MIP-08 (1.0-2.0) 10415353003 179 256 µg/kg J MDLRL 
2-Butanone EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1360 µg/kg UJ HT-AN 

2-Chlorotoluene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
2-Nitroaniline 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS, LR-LCS 
2-Nitroaniline 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS, LR-LCS 

3,3-Dichlorobenzidine 8270D 20171221-A 10415353001 ND 52.6 µg/L R LR-LCS 
3,3-Dichlorobenzidine 8270D 20171221-B 10415353008 ND 53.2 µg/L R LR-LCS 

3-Nitroaniline 8270D 20171221-A 10415353001 ND 10.5 µg/L R LR-LCS 
3-Nitroaniline 8270D 20171221-B 10415353008 ND 10.6 µg/L R LR-LCS 

4,6-Dinitro-2-methylphenol 8270D REX-MIP-08 (5-5.5) 10415353004 ND 1930 µg/kg UJ ERPD-MS, LR-MS 
4,6-Dinitro-2-methylphenol 8270D REX-MIP-08 (9.5-10) 10415353005 ND 2060 µg/kg UJ ERPD-MS, LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

4,6-Dinitro-2-methylphenol 8270D REX-MIP-08 (17-17.5) 10415353006 ND 1880 µg/kg UJ ERPD-MS, LR-MS 
4-Chloroaniline 8270D 20171221-A 10415353001 ND 52.6 µg/L R LR-LCS 
4-Chloroaniline 8270D 20171221-B 10415353008 ND 53.2 µg/L R LR-LCS 
4-Chlorotoluene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1360 µg/kg UJ HT-AN 
4-Nitroaniline 8270D 20171221-A 10415353001 ND 10.5 µg/L R LR-LCS 
4-Nitroaniline 8270D 20171221-B 10415353008 ND 10.6 µg/L R LR-LCS 

Acenaphthylene 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS, LR-LCS 
Acenaphthylene 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS, LR-LCS 

Acetone EPA 8260B 20171221-A 10415353001 15.2 20 µg/L J+ HR-MS, MDLRL 
Acetone EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 5440 µg/kg UJ HT-AN 

Allyl Chloride EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 
Aluminum, Total EPA 200.8 20171221-B 10415353008 9.3 10 µg/L J MDLRL 
Antimony, Total EPA 6010 REX-MIP-08 (5-5.5) 10415353004 ND 1.1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 REX-MIP-08 (9.5-10) 10415353005 ND 1.2 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 REX-MIP-08 (17-17.5) 10415353006 0.14 1.1 mg/kg J- LR-MS, MDLRL 

Benzene MADEP-VPH REX-MIP-08 (0.0-0.5) 10415353002 0.023 0.025 mg/kg J MDLRL 
Benzene MADEP-VPH REX-MIP-08 (5-5.5) 10415353004 0.02 0.026 mg/kg J MDLRL 
Benzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 109 µg/kg UJ HT-AN 

Benzo(a)pyrene 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
Benzo(a)pyrene 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 

Benzo(b)fluoranthene 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
Benzo(b)fluoranthene 8270D SIM REX-MIP-08 (1.0-2.0) 10415353003 4.7 21.1 µg/kg J MDLRL 
Benzo(b)fluoranthene 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 
Benzo(g,h,i)perylene 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
Benzo(g,h,i)perylene 8270D SIM REX-MIP-08 (1.0-2.0) 10415353003 5.3 21.1 µg/kg J MDLRL 
Benzo(g,h,i)perylene 8270D REX-MIP-08 (5-5.5) 10415353004 ND 374 µg/kg UJ LR-MS 
Benzo(g,h,i)perylene 8270D REX-MIP-08 (9.5-10) 10415353005 ND 399 µg/kg UJ LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Benzo(g,h,i)perylene 8270D REX-MIP-08 (17-17.5) 10415353006 ND 365 µg/kg UJ LR-MS 
Benzo(g,h,i)perylene 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 
Benzo(k)fluoranthene 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
Benzo(k)fluoranthene 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 

Beryllium, Total EPA 6010 REX-MIP-08 (5-5.5) 10415353004 0.1 0.28 mg/kg J MDLRL 
Beryllium, Total EPA 6010 REX-MIP-08 (9.5-10) 10415353005 0.11 0.3 mg/kg J MDLRL 

Bis(2-chloroethoxy)methane 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS, LR-LCS 
Bis(2-chloroethoxy)methane 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS, LR-LCS 
Bis(2-ethylhexyl)phthalate 8270D REX-MIP-08 (9.5-10) 10415353005 223 399 µg/kg J MDLRL 

Bromobenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
Bromochloromethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

Bromodichloromethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
Bromoform EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 

Bromomethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 2720 µg/kg UJ HT-AN 
Butylbenzylphthalate 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
Butylbenzylphthalate 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 

C5-C8, Aliphatic, Adjusted MADEP-VPH REX-MIP-08 (0.0-0.5) 10415353002 3.5 5.1 mg/kg J MDLRL 
C5-C8, Aliphatic, Adjusted MADEP-VPH REX-MIP-08 (5-5.5) 10415353004 3.3 5.2 mg/kg J MDLRL 

C5-C8, Aliphatic, Unadjusted MADEP-VPH REX-MIP-08 (0.0-0.5) 10415353002 3.5 5.1 mg/kg J MDLRL 
C5-C8, Aliphatic, Unadjusted MADEP-VPH REX-MIP-08 (5-5.5) 10415353004 3.3 5.2 mg/kg J MDLRL 

C9-C10, Aromatic, Unadjusted MADEP-VPH REX-MIP-08 (0.0-0.5) 10415353002 2.8 1 mg/kg J- LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH REX-MIP-08 (1.0-2.0) 10415353003 ND 0.99 mg/kg UJ LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH REX-MIP-08 (5-5.5) 10415353004 5.8 1 mg/kg J- LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH REX-MIP-08 (9.5-10) 10415353005 ND 1.1 mg/kg UJ LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH REX-MIP-08 (17-17.5) 10415353006 47.2 5.2 mg/kg J- LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH REX-MIP-08 (23-23.5) 10415353007 0.03 1.1 mg/kg J- LR-MS, MDLRL 

C9-C12, Aliphatic, Adjusted MADEP-VPH REX-MIP-08 (0.0-0.5) 10415353002 4.4 5.1 mg/kg J MDLRL 
Cadmium, Total EPA 6010 REX-MIP-08 (5-5.5) 10415353004 0.16 0.17 mg/kg J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Cadmium, Total EPA 6010 REX-MIP-08 (9.5-10) 10415353005 0.091 0.18 mg/kg J MDLRL 
Carbazole 8270D 20171221-A 10415353001 ND 10.5 µg/L R LR-LCS 
Carbazole 8270D 20171221-B 10415353008 ND 10.6 µg/L R LR-LCS 

Carbon tetrachloride EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
Chlorobenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
Chloroethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 2720 µg/kg UJ HT-AN 
Chloroform EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 

Chloromethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 
Chromium, Total EPA 200.8 20171221-B 10415353008 0.2 0.5 µg/L J MDLRL 

cis-1,2-Dichloroethene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
cis-1,3-Dichloropropene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

Copper, Total EPA 200.8 20171221-B 10415353008 0.25 1 µg/L J MDLRL 
Dibenzo(a,h)anthracene 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
Dibenzo(a,h)anthracene 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 
Dibromochloromethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 

Dibromomethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
Dichlorodifluoromethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 
Dichlorofluoromethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 2720 µg/kg UJ HT-AN 

Diethyl ether EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 
Ethylbenzene MADEP-VPH REX-MIP-08 (17-17.5) 10415353006 2 0.26 mg/kg J OTHER 
Ethylbenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 868 272 µg/kg J- HT-AN, OTHER 
Fluoranthene 8270D REX-MIP-08 (5-5.5) 10415353004 ND 374 µg/kg UJ LR-MS 
Fluoranthene 8270D REX-MIP-08 (9.5-10) 10415353005 ND 399 µg/kg UJ LR-MS 
Fluoranthene 8270D REX-MIP-08 (17-17.5) 10415353006 ND 365 µg/kg UJ LR-MS 

Hexachlorobenzene 8270D REX-MIP-08 (5-5.5) 10415353004 ND 374 µg/kg UJ LR-MS 
Hexachlorobenzene 8270D REX-MIP-08 (9.5-10) 10415353005 ND 399 µg/kg UJ LR-MS 
Hexachlorobenzene 8270D REX-MIP-08 (17-17.5) 10415353006 ND 365 µg/kg UJ LR-MS 

Hexachlorobutadiene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1360 µg/kg UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Hexachloroethane 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
Hexachloroethane 8270D REX-MIP-08 (5-5.5) 10415353004 ND 374 µg/kg UJ ERPD-MS 
Hexachloroethane 8270D REX-MIP-08 (9.5-10) 10415353005 ND 399 µg/kg UJ ERPD-MS 
Hexachloroethane 8270D REX-MIP-08 (17-17.5) 10415353006 ND 365 µg/kg UJ ERPD-MS 
Hexachloroethane 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 

Indeno(1,2,3-cd)pyrene 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
Indeno(1,2,3-cd)pyrene 8270D REX-MIP-08 (5-5.5) 10415353004 ND 374 µg/kg UJ LR-MS 
Indeno(1,2,3-cd)pyrene 8270D REX-MIP-08 (9.5-10) 10415353005 ND 399 µg/kg UJ LR-MS 
Indeno(1,2,3-cd)pyrene 8270D REX-MIP-08 (17-17.5) 10415353006 ND 365 µg/kg UJ LR-MS 
Indeno(1,2,3-cd)pyrene 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 

Isopropylbenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 765 272 µg/kg J- HT-AN 
m,p-Xylene MADEP-VPH REX-MIP-08 (0.0-0.5) 10415353002 0.026 0.1 mg/kg J MDLRL 
m,p-Xylene MADEP-VPH REX-MIP-08 (17-17.5) 10415353006 0.51 0.52 mg/kg J MDLRL 

Manganese, Total EPA 200.8 20171221-B 10415353008 0.15 0.5 µg/L U MBD, MDLRL 
Methylene Chloride EPA 8260B REX-MIP-08 (0.0-0.5) 10415353002 30.3 197 µg/kg U EBD, MDLRL 
Methylene Chloride EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 
Methylene Chloride EPA 8260B 20171221-B 10415353008 2 4 µg/L J MDLRL 

MTBE EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
Naphthalene MADEP-VPH REX-MIP-08 (0.0-0.5) 10415353002 0.17 0.61 mg/kg J MDLRL 
Naphthalene MADEP-VPH REX-MIP-08 (1.0-2.0) 10415353003 0.016 0.59 mg/kg J MDLRL 
Naphthalene MADEP-VPH REX-MIP-08 (5-5.5) 10415353004 0.046 0.63 mg/kg J MDLRL 
Naphthalene MADEP-VPH REX-MIP-08 (17-17.5) 10415353006 1.6 3.1 mg/kg J MDLRL, OTHER 

Naphthalene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 844 1090 µg/kg J- HT-AN, MDLRL, 
OTHER 

Naphthalene 8270D REX-MIP-08 (17-17.5) 10415353006 ND 365 µg/kg UJ OTHER 
n-Butylbenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 982 272 µg/kg J- HT-AN 

Nickel, Total EPA 200.8 20171221-B 10415353008 0.17 0.5 µg/L J MDLRL 
N-Nitrosodiphenylamine 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ LR-LCS 
N-Nitrosodiphenylamine 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ LR-LCS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

n-Propylbenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 2330 272 µg/kg J- HT-AN 
p-Isopropyltoluene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 717 272 µg/kg J- HT-AN 

Pyrene 8270D 20171221-A 10415353001 ND 10.5 µg/L UJ ERPD-LCS 
Pyrene 8270D SIM REX-MIP-08 (1.0-2.0) 10415353003 2.5 21.1 µg/kg J MDLRL 
Pyrene 8270D 20171221-B 10415353008 ND 10.6 µg/L UJ ERPD-LCS 

sec-Butylbenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 1080 272 µg/kg J- HT-AN 
Selenium, Total EPA 6010 REX-MIP-08 (5-5.5) 10415353004 ND 1.1 mg/kg UJ LR-MS 
Selenium, Total EPA 6010 REX-MIP-08 (9.5-10) 10415353005 ND 1.2 mg/kg UJ LR-MS 
Selenium, Total EPA 6010 REX-MIP-08 (17-17.5) 10415353006 ND 1.1 mg/kg UJ LR-MS 

Silver, Total EPA 6010 REX-MIP-08 (5-5.5) 10415353004 0.09 0.56 mg/kg J MDLRL 
Styrene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

tert-Butylbenzene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
Tetrachloroethene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
Tetrahydrofuran EPA 8260B 20171221-A 10415353001 ND 10 µg/L UJ HDRRF 
Tetrahydrofuran EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 10900 µg/kg UJ HT-AN 
Tetrahydrofuran EPA 8260B 20171221-B 10415353008 ND 10 µg/L UJ HDRRF 
Thallium, Total EPA 6010 REX-MIP-08 (5-5.5) 10415353004 ND 1.1 mg/kg UJ LR-MS 
Thallium, Total EPA 6010 REX-MIP-08 (9.5-10) 10415353005 ND 1.2 mg/kg UJ LR-MS 
Thallium, Total EPA 6010 REX-MIP-08 (17-17.5) 10415353006 ND 1.1 mg/kg UJ LR-MS 

Toluene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
trans-1,2-Dichloroethene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 
Trichloroethene EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 272 µg/kg UJ HT-AN 

Trichlorofluoromethane EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 1090 µg/kg UJ HT-AN 
Vinyl Chloride EPA 8260B REX-MIP-08 (17-17.5) 10415353006 ND 109 µg/kg UJ HT-AN 
Xylenes, Total EPA 8260B REX-MIP-08 (17-17.5) 10415353006 1050 816 µg/kg J- HT-AN 

Zinc, Total EPA 6010 REX-MIP-08 (5-5.5) 10415353004 57.8 1.1 mg/kg J- LR-MS 
Zinc, Total EPA 6010 REX-MIP-08 (9.5-10) 10415353005 45.3 1.2 mg/kg J- LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Zinc, Total EPA 6010 REX-MIP-08 (17-17.5) 10415353006 12.1 1.1 mg/kg J- LR-MS 
Zinc, Total EPA 200.8 20171221-B 10415353008 0.9 5 µg/L J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001  Task 0001 Sample Start Date:  03/27/2018 

Date Validated:  09/26/2018 Sample End Date:  03/27/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Metals by SW-846 Method 6010 
 Mercury by SW-846 Method 7471 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10425121 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

WETZ-GW-01 10425121001 

WETZ-GW-02 10425121002 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 336 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

1M – Preserved from packed glass jar outside 48 hours from collection. 

2M – The associated compound was outside of 20% for the associated continuing calibration but within 40% of the true 
value. 

B - Analyte was detected in the associated method blank. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  This laboratory flag was 
applied only to QC sample results in the laboratory report and qualification of sample data was not required. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

R1 – RPD value was outside control limits. 

S4 – Surrogate recovery not evaluated against control limits due to sample dilution. 

AL – The lab does not hold A2LA accreditation for this parameter. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied for analyses of the 
submitted samples. 

Method 6010: Samples WETZ-GW-01 and WETZ-GW-02 were diluted by factors of 2 for the analysis of iron. 

Method MA-VPH: A dilution of 10 times was applied to sample WETZ-GW-02 for the analysis of VPH constituents.    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature within the 
recommended temperature range of 4°C ± 2°C at 5.8°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.  The samples were noted to be intact and the cooler temperature recorded at Pace-Minneapolis was 5.1°C.   

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times with the following 
exceptions. 

The laboratory indicated, by application of the 1M qualifier, that samples WETZ-GW-01 and WETZ-GW-02 were 
preserved for VOC analysis by Method 8260B after expiration of the 48 hour holding time.  While the samples were 
submitted to the laboratory less than 12 hours after sampling, the required preservation was not performed within 
the defined period.  The method 8260B VOC target analytes were not detected in the samples and the results were 
assigned UJ qualifiers. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the soil samples were reported in concentration units of micrograms per kilogram 
(µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%).  The results were reported 
on a dry weight basis. 

The reported units were acceptable for the sample matrices and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

By application of the 2M qualifier, the laboratory indicated that the deviation for 2,4-dinitrophenol and 4,6-dinitro-2-
methylphenol in the CCV for Method 8270D analytical batch 530831 exceeded the acceptance limit of 20%.  The 
laboratory applied this qualifier to the results for 2,4-dinitrophenol and 4,6-dinitro-2-methylphenol in the LCS and 
MS/MSD samples but not the associated submitted samples.  Examination of sample analysis dates and times 
indicated that these QC samples were analyzed in association with the same CCV as the samples.  Therefore, the 
results for 2,4-dinitrophenol and 4,6-dinitro-2-methylphenol in the associated samples were also determined to be 
affected by the calibration non-conformance.  2,4-Dinitrophenol and 4,6-dinitro-2-methylphenol were not detected 
in the associated samples and the results were assigned UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 



 

 
 
201812_TierII_10425121_APP-G17.docx 7 of 15 

VALIDATION CRITERIA CHECKLIST 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
(mg/kg) 

6010 Cadmium 530138 (MPRP/80723) 0.016 
6010 Manganese 530138 (MPRP/80723) 0.044 
6010 Zinc 530138 (MPRP/80723) 0.42 

Cadmium was detected in the associated samples WETZ-GW-01 and WETZ-GW-02 at concentrations above the 
MDL but less than the applicable reporting limits and the results were assigned U qualifiers. 
Manganese and zinc were detected in the associated samples at concentrations above the applicable reporting limits and 
greater than ten times the blank concentrations and those results did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 529953 (MSV/43406) WETZ-GW-02 
8270D SVOC 529689 (OEXT/42574) WETZ-GW-02 
6010 Metals 530138 (MPRP/80723) WETZ-GW-01 
7471 Mercury 529756 (MERP/22286) Not Associated 

MA-VPH VPH 529849 (MT/35089) Not Associated 
MA-EPH EPH 529828 (MTPR/5497) WETZ-GW-01 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.  Other QC data were used to evaluate accuracy and precision. 

Matrix spike were not required and were not prepared for percent moisture analyses by Method D2974. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked sample concentration was greater than four times the 
spike added, with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

8260B Diethyl ether (ethyl ether) 529953 (MSV/43406) 178% 144% 62-135% 
8270D 2,4-Dinitrophenol 529689 (OEXT/42574) 19% 20% 30-125% 
8270D 4,6-Dinitro-2-methylphenol 529689 (OEXT/42574) 26% 27% 30-133% 
6010 Antimony 530138 (MPRP/80723) 60% 65% 75-125% 
6010 Barium 530138 (MPRP/80723) 22% 22% 75-125% 

Reported detections for 2,4-dinitrophenol, 4,6-dinitro-2-methylphenol, antimony, and barium in the associated 
samples were assigned J- qualifiers and non-detect results were qualified UJ due to evidence of potential low bias. 
Diethyl ether was not detected in the associated samples in batch MSV/43406 and qualification of results was not required 
based on the evidence of potential high bias. 
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VALIDATION CRITERIA CHECKLIST 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS.LCSD
QC Limits 

8260B Acetone 529953 (MSV/43406) Acceptable 127% 65-125% 
8260B Diethyl ether (ethyl ether) 529953 (MSV/43406) 166% 179% 60-125% 
8260B Tetrahydrofuran 529953 (MSV/43406) 128% 134% 62-125% 

The identified analytes were not detected in associated samples in the batch MSV/43406 and qualification of the results 
was not required based on the evidence of potential high bias.  

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on their specific surrogate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip blank, field blank, and equipment blank samples were not collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip blank, field blank, and equipment blank samples were not submitted as part of this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicates were prepared for soil moisture by Method D2974 batch 529881 (MT/35095) from 
samples not associated with this project.  The RPD values for laboratory duplicate samples prepared from non-project 
samples were evaluated and considered but data were not qualified based on these results since matrix similarity to project 
samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Analyses for 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-
butadiene were performed by both Method 8260B and Method 8270D.  These analytes were not detected in the submitted 
samples when analyzed by both methods. 

Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), toluene, and total xylenes were reported from 
analyses performed by both Method 8260B and Method MA-VPH.  The analytes were not detected by both methods. 

Naphthalene was reported from analyses performed by Method 8260B, Method 8270D, and Method MA-VPH.  The results 
for these analyses are summarized in the table below. 

Sample Analyte Method Result Reporting 
Limit Units 

WETZ-GW-01 Naphthalene 
8260B ND 196 

µg/kg 8270D ND 337 
MA-VPH 29 600 

WETZ-GW-02 Naphthalene 
8260B ND 203 

µg/kg 8270D ND 343 
MA-VPH 1,200 6,100 

Naphthalene was detected in sample WETZ-GW-01 by Method MA-VPH at a concentration that was less than the 
applicable RL and MDL for the comparable Method 8260B and Method 8270D analyses and validation action was not 
required. 

While the result for naphthalene in sample WETZ-GW-02 by Method MA-VPH was an estimated value (less than the 
applicable reporting limit), the reported concentration was greater than the reporting limits for the other analyses.  
Given the differences between the findings, the results were assigned J/UJ qualifiers.  
 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals analyses were performed for the soil samples in this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-NF Soil sample was not frozen within method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

DATA-COMP Analytical results for analyte by different methods did not meet comparability limits. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,1,1,2-Tetrachloroethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,1,1-Trichloroethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,1,1-Trichloroethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,1,2,2-Tetrachloroethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,1,2,2-Tetrachloroethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,1,2-Trichloroethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,1,2-Trichloroethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,1,2-Trichlorotrifluoroethane EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
1,1,2-Trichlorotrifluoroethane EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 

1,1-Dichloroethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,1-Dichloroethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
1,1-Dichloroethene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,1-Dichloroethene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,1-Dichloropropene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,1-Dichloropropene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,2,3-Trichlorobenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,3-Trichlorobenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
1,2,3-Trichloropropane EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
1,2,3-Trichloropropane EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 
1,2,4-Trichlorobenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,2,4-Trichlorobenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
1,2,4-Trimethylbenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,2,4-Trimethylbenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,2-Dibromo-3-Chloropropane EPA 8260B WETZ-GW-01 10425121001 ND 490 µg/kg UJ HT-NF 
1,2-Dibromo-3-Chloropropane EPA 8260B WETZ-GW-02 10425121002 ND 506 µg/kg UJ HT-NF 

1,2-Dibromoethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,2-Dibromoethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,2-Dichlorobenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,2-Dichlorobenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
1,2-Dichloroethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,2-Dichloroethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,2-Dichloropropane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,2-Dichloropropane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,3,5-Trimethylbenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,3,5-Trimethylbenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

1,3-Dichlorobenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,3-Dichlorobenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
1,3-Dichloropropane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,3-Dichloropropane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
1,4-Dichlorobenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
1,4-Dichlorobenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
2,2-Dichloropropane EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
2,2-Dichloropropane EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 

2,4-Dinitrophenol 8270D WETZ-GW-01 10425121001 ND 337 µg/kg UJ HDRRF, LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

2,4-Dinitrophenol 8270D WETZ-GW-02 10425121002 ND 343 µg/kg UJ HDRRF, LR-MS 
2-Butanone EPA 8260B WETZ-GW-01 10425121001 ND 245 µg/kg UJ HT-NF 
2-Butanone EPA 8260B WETZ-GW-02 10425121002 ND 253 µg/kg UJ HT-NF 

2-Chlorotoluene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
2-Chlorotoluene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

4,6-Dinitro-2-methylphenol 8270D WETZ-GW-01 10425121001 ND 1730 µg/kg UJ HDRRF, LR-MS 
4,6-Dinitro-2-methylphenol 8270D WETZ-GW-02 10425121002 ND 1770 µg/kg UJ HDRRF, LR-MS 

4-Chlorotoluene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
4-Chlorotoluene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

4-Methyl-2-Pentanone EPA 8260B WETZ-GW-01 10425121001 ND 245 µg/kg UJ HT-NF 
4-Methyl-2-Pentanone EPA 8260B WETZ-GW-02 10425121002 ND 253 µg/kg UJ HT-NF 

Acetone EPA 8260B WETZ-GW-01 10425121001 ND 980 µg/kg UJ HT-NF 
Acetone EPA 8260B WETZ-GW-02 10425121002 ND 1010 µg/kg UJ HT-NF 

Allyl Chloride EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
Allyl Chloride EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 

Antimony, Total EPA 6010 WETZ-GW-01 10425121001 ND 0.97 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 WETZ-GW-02 10425121002 ND 0.96 mg/kg UJ LR-MS 
Barium, Total EPA 6010 WETZ-GW-01 10425121001 139 0.49 mg/kg J- LR-MS 
Barium, Total EPA 6010 WETZ-GW-02 10425121002 100 0.48 mg/kg J- LR-MS 

Benzene EPA 8260B WETZ-GW-01 10425121001 ND 19.6 µg/kg UJ HT-NF 
Benzene EPA 8260B WETZ-GW-02 10425121002 ND 20.3 µg/kg UJ HT-NF 

Beryllium, Total EPA 6010 WETZ-GW-01 10425121001 0.051 0.24 mg/kg J MDLRL 
Beryllium, Total EPA 6010 WETZ-GW-02 10425121002 0.068 0.24 mg/kg J MDLRL 
Bromobenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Bromobenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Bromochloromethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Bromochloromethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Bromodichloromethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Bromodichloromethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
Bromoform EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
Bromoform EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 

Bromomethane EPA 8260B WETZ-GW-01 10425121001 ND 490 µg/kg UJ HT-NF 
Bromomethane EPA 8260B WETZ-GW-02 10425121002 ND 506 µg/kg UJ HT-NF 
Cadmium, Total EPA 6010 WETZ-GW-01 10425121001 0.052 0.15 mg/kg U MBD, MDLRL 
Cadmium, Total EPA 6010 WETZ-GW-02 10425121002 0.022 0.14 mg/kg U MBD, MDLRL 

Carbon tetrachloride EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Carbon tetrachloride EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Chlorobenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Chlorobenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
Chloroethane EPA 8260B WETZ-GW-01 10425121001 ND 490 µg/kg UJ HT-NF 
Chloroethane EPA 8260B WETZ-GW-02 10425121002 ND 506 µg/kg UJ HT-NF 
Chloroform EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Chloroform EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Chloromethane EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
Chloromethane EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 

cis-1,2-Dichloroethene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
cis-1,2-Dichloroethene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

cis-1,3-Dichloropropene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
cis-1,3-Dichloropropene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
Dibromochloromethane EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
Dibromochloromethane EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 

Dibromomethane EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Dibromomethane EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Dichlorodifluoromethane EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
Dichlorodifluoromethane EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 
Dichlorofluoromethane EPA 8260B WETZ-GW-01 10425121001 ND 490 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Dichlorofluoromethane EPA 8260B WETZ-GW-02 10425121002 ND 506 µg/kg UJ HT-NF 
Diethyl ether EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
Diethyl ether EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 
Ethylbenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Ethylbenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Hexachlorobutadiene EPA 8260B WETZ-GW-01 10425121001 ND 245 µg/kg UJ HT-NF 
Hexachlorobutadiene EPA 8260B WETZ-GW-02 10425121002 ND 253 µg/kg UJ HT-NF 

Isopropylbenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Isopropylbenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Methylene Chloride EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
Methylene Chloride EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 

MTBE EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
MTBE EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Naphthalene MADEP-VPH WETZ-GW-01 10425121001 0.029 0.6 mg/kg J MDLRL 
Naphthalene EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
Naphthalene MADEP-VPH WETZ-GW-02 10425121002 1.2 6.1 mg/kg J DATA-COMP, MDLRL 
Naphthalene 8270D WETZ-GW-02 10425121002 ND 343 µg/kg UJ DATA-COMP 
Naphthalene EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ DATA-COMP, HT-NF 

n-Butylbenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
n-Butylbenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

n-Propylbenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
n-Propylbenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

p-Isopropyltoluene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
p-Isopropyltoluene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
sec-Butylbenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
sec-Butylbenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Styrene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Styrene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

tert-Butylbenzene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
tert-Butylbenzene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
Tetrachloroethene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Tetrachloroethene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 
Tetrahydrofuran EPA 8260B WETZ-GW-01 10425121001 ND 1960 µg/kg UJ HT-NF 
Tetrahydrofuran EPA 8260B WETZ-GW-02 10425121002 ND 2030 µg/kg UJ HT-NF 

Toluene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Toluene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Total Extractable Hydrocarbons MADEP-EPH WETZ-GW-02 10425121002 4.5 10.4 mg/kg J MDLRL 
trans-1,2-Dichloroethene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
trans-1,2-Dichloroethene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

trans-1,3-Dichloropropene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
trans-1,3-Dichloropropene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Trichloroethene EPA 8260B WETZ-GW-01 10425121001 ND 49 µg/kg UJ HT-NF 
Trichloroethene EPA 8260B WETZ-GW-02 10425121002 ND 50.6 µg/kg UJ HT-NF 

Trichlorofluoromethane EPA 8260B WETZ-GW-01 10425121001 ND 196 µg/kg UJ HT-NF 
Trichlorofluoromethane EPA 8260B WETZ-GW-02 10425121002 ND 203 µg/kg UJ HT-NF 

Vinyl Chloride EPA 8260B WETZ-GW-01 10425121001 ND 19.6 µg/kg UJ HT-NF 
Vinyl Chloride EPA 8260B WETZ-GW-02 10425121002 ND 20.3 µg/kg UJ HT-NF 
Xylenes, Total EPA 8260B WETZ-GW-01 10425121001 ND 147 µg/kg UJ HT-NF 
Xylenes, Total EPA 8260B WETZ-GW-02 10425121002 ND 152 µg/kg UJ HT-NF 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples  

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001  Task 0001 Sample Start Date:  03/28/2018 

Date Validated:  09/26/2018 Sample End Date:  03/29/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Synthetic Precipitation Leaching Procedure (SPLP) VOC by SW-846 Method 1312 and Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Polynuclear Aromatic Hydrocarbons (PAH) by SW-846 Method 8270D with Selected Ion Monitoring (SIM) 
 Metals by SW-846 Method 6010 
 Mercury by SW-846 Method 7471 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10425497 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

REX-MIP-04 (0-0.5) 10425497001 

REX-MIP-04 (12-12.5) 10425497002 

REX-MIP-07 (0-0.5) 10425497003 

REX-MIP-07 (3.5-4) 10425497004 

REX-MIP-03 (0-0.5) 10425497005 

REX-MIP-03 (10-10.5) 10425497006 

REX-MIP-03 (17-17.5) 10425497007 

REX-MIP-08 (0-0.5) 10425497008 

REX-MIP-08 (1-2) 10425497009 

REX-MIP-08 (5-5.5) 10425497010 

REX-MIP-08 (9.5-10) 10425497011 

REX-MIP-08 (17-17.5) 10425497012 

REX-MIP-08 (23-23.5) 10425497013 

REX-MIP-08 (15-15.5) 10425497014 

BSL-MIP-09 (0-0.5) 10425497015 

BSL-MIP-09 (1-2) 10425497016 

BSL-MIP-09 (8-8.5) 10425497017 

BSL-MIP-09 (12-12.5) 10425497018 

BSL-MIP-09 (16-16.5) 10425497019 

BSL-MIP-09 (25-25.5) 10425497020 

BSL-MIP-09 (12-12.5) 10425497021 

BSL-MIP-T18 (0-0.5) 10425497022 

BSL-MIP-T18 (9.5-10.5) 10425497023 

BSL-MIP-T18 (13-14) 10425497024 

20180328-01 10425497025 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 2,029 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

1M – The reported result is estimated.  This laboratory flag was applied to the Method MAEPH surrogate result for sample 
BSL-MIP-09 (12-12.5) and qualification of sample data was not required. 

2M – Preserved from glass jar with headspace outside of 48 hours from collection. 

3M – The associated compound was outside of 20% for the associated continuing calibration but within 40% of the true 
value. 

4M – The reported result is estimated.  This laboratory flag was applied to the Method MAEPH surrogate result for sample 
BSL-MIP-09 (0-0.5) and qualification of sample data was not required. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  This laboratory flag was 
applied to QC sample results only in the laboratory report and qualification of sample data was not required. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

R1 – RPD value was outside control limits. 

S0 – Surrogate recovery outside laboratory control limits. 

S4 – Surrogate recovery not evaluated against control limits due to sample dilution. 

AL – The lab does not hold A2LA accreditation for this parameter. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied for analyses of the 
submitted samples. 

Method Sample(s) Analyte(s) Dilution Factor 
8260B BSL-MIP-09 (16-16.5) VOCs 5 
8206B BSL-MIP-09 (16-16.5) Tetrachloroethene 25 

MAVPH REX-MIP-08 (0-0.5) VPH 5 

MAEPH REX-MIP-08 (5-5.5), REX-MIP-08 (17-17.5) 
BSL-MIP-09 (12-12.5) EPH 2 

MAEPH BSL-MIP-09 (0-0.5) EPH 4 
MAEPH REX-MIP-08 (0-0.5) EPH 5 

6010 REX-MIP-08 (0-0.5), REX-MIP-08 (1-2) 
BSL-MIP-09 (0-0.5), BSL-MIP-09 (1-2) Iron 5 

    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature outside the 
recommended temperature range of 4°C ± 2°C at 1.8°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.  The samples were noted to be intact and the cooler temperature recorded at Pace-Minneapolis was 0.8°C.  The 
cooler temperatures below 2°C were judged as acceptable since the samples were not reported to be frozen upon receipt 
at the laboratory and the sample containers were reported to be intact. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

The laboratory indicated, by application of the 2M qualifier, that sample BSL-MIP-09 (25-25.5) was preserved for VOC 
analysis by Method 8260B after expiration of the 48 hour holding time.  However, the sample was submitted to the 
laboratory on the same day as sampling.  Review of the available laboratory data indicated that the sample was handled 
and prepared in the same batch as the remaining, unflagged samples.  The application of this laboratory flag was deemed 
to be inadvertent and did not lead to qualification of sample results. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the soil samples were reported in concentration units of micrograms per kilogram 
(µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%).  The results were reported 
on a dry weight basis. 

The SPLP VOC results were reported in units of micrograms per liter (µg/L).   

The reported units were acceptable for the sample matrices and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 
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VALIDATION CRITERIA CHECKLIST 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

By application of the 3M qualifier, the laboratory indicated that the deviation for bis(2-chloroisopropyl) ether in the 
CCV for Method 8270D analytical batch 531097 exceeded the acceptance limit of 20%.  The laboratory applied this 
qualifier to the results for bis(2-chloroisopropyl) ether (also known as 2,2-oxybis(1-chloropropane)) in the LCS and 
MS/MSD samples but not the associated submitted samples.  Examination of sample analysis dates and times 
indicated that these QC samples were analyzed in association with the same CCV as the samples.  Therefore, the 
results for bis(2-chloroisopropyl) ether in the associated samples were also determined to be affected by the 
calibration non-conformance.  Bis(2-chloroisopropyl) ether was not detected in the associated samples and the 
results were assigned UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
(mg/kg) 

6010 Barium 530758 (MPRP/80821) 0.029 
6010 Iron 530758 (MPRP/80821) 1.2 
6010 Manganese 530758 (MPRP/80821) 0.06 
6010 Zinc 530758 (MPRP/80821) 0.71 

Barium, iron, manganese, and zinc were detected in the associated samples at concentrations above the applicable 
reporting limits and greater than ten times the blank concentrations and the results did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 530649 (MSV/43452) BSL-MIP-09 (12-12.5) 

8260B SPLP VOC 531591 (MSV/43521) REX-MIP-08 (15-15.5) 
8270D SVOC 530614 (OEXT/42629) REX-MIP-08 (23-23.5) 

8270D-SIM PAH 530645 (OEXT/42631) REX-MIP-08 (1-2) 
8270D-SIM PAH 531072 (OEXT/42655) REX-MIP-08 (0-0.5) 

6010 Metals 530758 (MPRP/80821) REX-MIP-08 (0-0.5) 
7471 Mercury 530770 (MERP/22326) REX-MIP-08 (0-0.5) 

MA-VPH VPH 529849 (MT/35089) Not Associated 
MA-EPH EPH 530110 (MTPR/5500) REX-MIP-08 (0-0.5) 
MA-EPH EPH 530854 (MTPR/5509) Not Prepared 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.  Other QC data were used to evaluate accuracy and precision. 

Matrix spike were not required and were not prepared for percent moisture analyses by Method D2974. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked sample concentration was greater than four times the 
spike added, with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

6010 Antimony 530758 (MPRP/80821) 58% 56% 75-125% 
6010 Barium 530758 (MPRP/80821) 131% Acceptable 75-125% 

8260B Diethyl ether 530649 (MSV/43452) 191% 180% 52-135% 

MA-EPH Total Extractable 
Hydrocarbons 530110 (MTPR/5500) 209% 283% 40-140% 

8270D 2,4-Dinitrophenol 530614 (OEXT/42629) 25% 26% 30-125% 
8270D 4,6-Dinitro-2-methylphenol 530614 (OEXT/42629) 28% 28% 30-133% 

Reported detections for antimony, 2,4-dinitrophenol, and 4,6-dinitro-2-methylphenol in the associated samples 
were assigned J- qualifiers and non-detect results were qualified UJ due to evidence of potential low bias. 
Barium and total extractable hydrocarbons were detected in associated samples in the identified batches and the 
results were assigned J+ qualifiers due to evidence of potential high bias.   
Diethyl ether was not detected in the associated samples in batch MSV/43452 and qualification of results was not required. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS/LCSD 
RPD 

RPD QC 
Limits 

8260B 1,1,2,2-Tetrachloroethane 530649 (MSV/43452) 21% 20% 
8260B 2-Butanone (MEK) 530649 (MSV/43452) 34% 20% 
8260B Dibromomethane 530649 (MSV/43452) 21% 20% 
8260B Diethyl ether (Ethyl ether) 530649 (MSV/43452) 22% 20% 

The identified analytes were not detected in associated samples in the batch MSV/43452 and the results were 
assigned UJ qualifiers based on evidence of poor precision.  
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VALIDATION CRITERIA CHECKLIST 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits, with the 
following exceptions. 

Method Surrogate Sample Surrogate 
Recovery QC Limits 

MA-EPH o-Terphenyl REX-MIP-08 (0-0.5) 35% 40-140% 
8270D Phenol-d6 BSL-MIP-09 (1-2) 46% 48-125% 
8270D Nitrobenzene-d5 BSL-MIP-09 (16-16.5) 42% 43-125% 

The detected analytes associated with the identified surrogates in the listed samples were assigned J- qualifiers 
and the associated non-detect results were qualified UJ due to evidence of potential low bias. 
Surrogate recoveries outside the acceptance limits in diluted samples were not evaluated against the acceptance limits 
since the diluted concentrations may be outside the surrogate calibration range resulting in inaccurate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip blank, field blank, and equipment blank samples were not collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip blank, field blank, and equipment blank samples were not submitted as part of this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared as summarized in the table below. 

Method Analyte(s) Batch Laboratory Duplicate 
Sample Source 

D2974 Soil Moisture 530781 (MPRP/80830) REX-MIP-03 (10-10.5) 
and Not Associated 

D2974 Soil Moisture 529881 (MT/35095) Not Associated 

D2974 Soil Moisture 530803 (MPRP/80831) REX-MIP-08 (1-2)  
and Not Associated 

Not Associated – The duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits.   

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Analyses for 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-
butadiene were performed by both Method 8260B and Method 8270D.  The results for these analytes in samples analyzed 
by both methods were not detections. 

Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), toluene, and total xylenes were reported from 
analyses performed by both Method 8260B and Method MA-VPH.  The analytes were not detected by both methods. 

Naphthalene was reported from analyses performed by Method 8260B, Method 8270D, Method 8270D-SIM, and Method 
MA-VPH.  It was reported as not detected by these methods. 

Results for acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, 
phenanthrene, and pyrene were reported for the sample REX-MIP-08 (0-0.5) by both Method 8270D and 8270D-SIM.  The 
results for these analytes in sample REX-MIP-08 (0-0.5) were non-detect by both methods except for the following. 

Analyte 
Method 
8270D 
(µg/kg) 

Method 
8270D-SIM 

(µg/kg) 

Difference 
(µg/L) Reporting Limit (µg/L) RPD 

Benzo(a)pyrene ND 3.3 N/A 338 (8270) / 10.2 (SIM) ----- 
Benzo(b)fluoranthene ND 4.3 N/A 338 (8270) / 10.2 (SIM) ----- 
Benzo(g,h,i)perylene ND 8.0 N/A 338 (8270) / 10.2 (SIM) ----- 
Benzo(k)fluoranthene ND 1.6 N/A 338 (8270) / 10.2 (SIM) ----- 

Dibenz(a,h)anthracene ND 2.1 N/A 338 (8270) / 10.2 (SIM) ----- 
Fluoranthene ND 1.3 N/A 338 (8270) / 10.2 (SIM) ----- 

Indeno(1,2,3-cd)pyrene ND 2.7 N/A 338 (8270) / 10.2 (SIM) ----- 
Pyrene ND 3.2 N/A 338 (8270) / 10.2 (SIM) ----- 

Detections of the listed analytes by Method 8270D-SIM were less than the RL and MDL for the comparable Method 8270D 
analysis and validation action was not required. 

 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals analyses were performed for the soil samples in this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 

LR-SUR The surrogate percent recovery was less than the lower acceptable limit indicating a possible low bias. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,2,2-Tetrachloroethane EPA 8260B REX-MIP-04 (0-0.5) 10425497001 ND 55.1 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B REX-MIP-04 (12-12.5) 10425497002 ND 52.2 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B REX-MIP-07 (0-0.5) 10425497003 ND 59.7 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B REX-MIP-07 (3.5-4) 10425497004 ND 62.3 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B REX-MIP-03 (0-0.5) 10425497005 ND 64.4 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B REX-MIP-03 (10-10.5) 10425497006 ND 60.2 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B REX-MIP-03 (17-17.5) 10425497007 ND 55.2 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B BSL-MIP-09 (0-0.5) 10425497015 ND 51 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B BSL-MIP-09 (1-2) 10425497016 ND 50.3 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B BSL-MIP-09 (8-8.5) 10425497017 ND 50.7 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B BSL-MIP-09 (12-12.5) 10425497018 ND 52.9 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B BSL-MIP-09 (16-16.5) 10425497019 ND 268 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B BSL-MIP-09 (25-25.5) 10425497020 ND 53.5 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B BSL-MIP-T18 (0-0.5) 10425497022 ND 52 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B BSL-MIP-T18 (9.5-10.5) 10425497023 ND 58 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B BSL-MIP-T18 (13-14) 10425497024 ND 61.1 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B 20180328-01 10425497025 ND 60.3 µg/kg UJ ERPD-LCS 
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Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,2,4-Trichlorobenzene 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ LR-SUR 
2,2-oxybis(1-Chloropropane) 8270D REX-MIP-08 (0-0.5) 10425497008 ND 338 µg/kg UJ HDRRF 
2,2-oxybis(1-Chloropropane) 8270D REX-MIP-08 (23-23.5) 10425497013 ND 381 µg/kg UJ HDRRF 
2,2-oxybis(1-Chloropropane) 8270D BSL-MIP-09 (0-0.5) 10425497015 ND 348 µg/kg UJ HDRRF 
2,2-oxybis(1-Chloropropane) 8270D BSL-MIP-09 (1-2) 10425497016 ND 345 µg/kg UJ HDRRF 
2,2-oxybis(1-Chloropropane) 8270D BSL-MIP-09 (8-8.5) 10425497017 ND 346 µg/kg UJ HDRRF 
2,2-oxybis(1-Chloropropane) 8270D BSL-MIP-09 (12-12.5) 10425497018 ND 352 µg/kg UJ HDRRF 
2,2-oxybis(1-Chloropropane) 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ HDRRF 
2,2-oxybis(1-Chloropropane) 8270D BSL-MIP-09 (25-25.5) 10425497020 ND 355 µg/kg UJ HDRRF 

2,4-Dichlorophenol 8270D BSL-MIP-09 (1-2) 10425497016 ND 345 µg/kg UJ LR-SUR 
2,4-Dimethylphenol 8270D BSL-MIP-09 (1-2) 10425497016 ND 345 µg/kg UJ LR-SUR 
2,4-Dinitrophenol 8270D REX-MIP-08 (0-0.5) 10425497008 ND 338 µg/kg UJ LR-MS 
2,4-Dinitrophenol 8270D REX-MIP-08 (23-23.5) 10425497013 ND 381 µg/kg UJ LR-MS 
2,4-Dinitrophenol 8270D BSL-MIP-09 (0-0.5) 10425497015 ND 348 µg/kg UJ LR-MS 
2,4-Dinitrophenol 8270D BSL-MIP-09 (1-2) 10425497016 ND 345 µg/kg UJ LR-MS 
2,4-Dinitrophenol 8270D BSL-MIP-09 (8-8.5) 10425497017 ND 346 µg/kg UJ LR-MS 
2,4-Dinitrophenol 8270D BSL-MIP-09 (12-12.5) 10425497018 ND 352 µg/kg UJ LR-MS 
2,4-Dinitrophenol 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ LR-MS 
2,4-Dinitrophenol 8270D BSL-MIP-09 (25-25.5) 10425497020 ND 355 µg/kg UJ LR-MS 

2-Butanone EPA 8260B REX-MIP-04 (0-0.5) 10425497001 ND 276 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B REX-MIP-04 (12-12.5) 10425497002 ND 261 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B REX-MIP-07 (0-0.5) 10425497003 ND 298 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B REX-MIP-07 (3.5-4) 10425497004 ND 311 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B REX-MIP-03 (0-0.5) 10425497005 ND 322 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B REX-MIP-03 (10-10.5) 10425497006 ND 301 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B REX-MIP-03 (17-17.5) 10425497007 ND 276 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B BSL-MIP-09 (0-0.5) 10425497015 ND 255 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B BSL-MIP-09 (1-2) 10425497016 ND 252 µg/kg UJ ERPD-LCS 
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Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

2-Butanone EPA 8260B BSL-MIP-09 (8-8.5) 10425497017 ND 253 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B BSL-MIP-09 (12-12.5) 10425497018 ND 265 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B BSL-MIP-09 (16-16.5) 10425497019 ND 1340 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B BSL-MIP-09 (25-25.5) 10425497020 ND 268 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B BSL-MIP-T18 (0-0.5) 10425497022 ND 260 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B BSL-MIP-T18 (9.5-10.5) 10425497023 ND 290 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B BSL-MIP-T18 (13-14) 10425497024 ND 306 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B 20180328-01 10425497025 ND 302 µg/kg UJ ERPD-LCS 

2-Chlorophenol 8270D BSL-MIP-09 (1-2) 10425497016 ND 345 µg/kg UJ LR-SUR 
2-Methylnaphthalene 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ LR-SUR 

2-Methylphenol 8270D BSL-MIP-09 (1-2) 10425497016 ND 345 µg/kg UJ LR-SUR 
2-Nitrophenol 8270D BSL-MIP-09 (1-2) 10425497016 ND 345 µg/kg UJ LR-SUR 

3,4-Methylphenol 8270D BSL-MIP-09 (1-2) 10425497016 ND 689 µg/kg UJ LR-SUR 
4,6-Dinitro-2-methylphenol 8270D REX-MIP-08 (0-0.5) 10425497008 ND 1740 µg/kg UJ LR-MS 
4,6-Dinitro-2-methylphenol 8270D REX-MIP-08 (23-23.5) 10425497013 ND 1960 µg/kg UJ LR-MS 
4,6-Dinitro-2-methylphenol 8270D BSL-MIP-09 (0-0.5) 10425497015 ND 1790 µg/kg UJ LR-MS 
4,6-Dinitro-2-methylphenol 8270D BSL-MIP-09 (1-2) 10425497016 ND 1780 µg/kg UJ LR-MS 
4,6-Dinitro-2-methylphenol 8270D BSL-MIP-09 (8-8.5) 10425497017 ND 1780 µg/kg UJ LR-MS 
4,6-Dinitro-2-methylphenol 8270D BSL-MIP-09 (12-12.5) 10425497018 ND 1810 µg/kg UJ LR-MS 
4,6-Dinitro-2-methylphenol 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 1870 µg/kg UJ LR-MS 
4,6-Dinitro-2-methylphenol 8270D BSL-MIP-09 (25-25.5) 10425497020 ND 1830 µg/kg UJ LR-MS 

4-Chloroaniline 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ LR-SUR 
Antimony, Total EPA 6010 REX-MIP-08 (0-0.5) 10425497008 ND 0.94 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 REX-MIP-08 (1-2) 10425497009 0.22 1.1 mg/kg J- LR-MS, MDLRL 
Antimony, Total EPA 6010 REX-MIP-08 (23-23.5) 10425497013 ND 1.1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 BSL-MIP-09 (0-0.5) 10425497015 ND 1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 BSL-MIP-09 (1-2) 10425497016 ND 1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 BSL-MIP-09 (8-8.5) 10425497017 ND 1 mg/kg UJ LR-MS 
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Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Antimony, Total EPA 6010 BSL-MIP-09 (12-12.5) 10425497018 ND 1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 BSL-MIP-09 (16-16.5) 10425497019 ND 1 mg/kg UJ LR-MS 
Antimony, Total EPA 6010 BSL-MIP-09 (25-25.5) 10425497020 ND 1 mg/kg UJ LR-MS 
Barium, Total EPA 6010 REX-MIP-08 (0-0.5) 10425497008 117 0.47 mg/kg J+ HR-MS 
Barium, Total EPA 6010 REX-MIP-08 (1-2) 10425497009 139 0.57 mg/kg J+ HR-MS 
Barium, Total EPA 6010 REX-MIP-08 (23-23.5) 10425497013 91.5 0.54 mg/kg J+ HR-MS 
Barium, Total EPA 6010 BSL-MIP-09 (0-0.5) 10425497015 109 0.51 mg/kg J+ HR-MS 
Barium, Total EPA 6010 BSL-MIP-09 (1-2) 10425497016 92.7 0.52 mg/kg J+ HR-MS 
Barium, Total EPA 6010 BSL-MIP-09 (8-8.5) 10425497017 62 0.5 mg/kg J+ HR-MS 
Barium, Total EPA 6010 BSL-MIP-09 (12-12.5) 10425497018 87.4 0.52 mg/kg J+ HR-MS 
Barium, Total EPA 6010 BSL-MIP-09 (16-16.5) 10425497019 88 0.51 mg/kg J+ HR-MS 
Barium, Total EPA 6010 BSL-MIP-09 (25-25.5) 10425497020 135 0.52 mg/kg J+ HR-MS 

Benzo(a)pyrene 8270D SIM REX-MIP-08 (0-0.5) 10425497008 3.3 10.2 µg/kg J MDLRL 
Benzo(b)fluoranthene 8270D SIM REX-MIP-08 (0-0.5) 10425497008 4.3 10.2 µg/kg J MDLRL 
Benzo(g,h,i)perylene 8270D SIM REX-MIP-08 (0-0.5) 10425497008 8 10.2 µg/kg J MDLRL 
Benzo(k)fluoranthene 8270D SIM REX-MIP-08 (0-0.5) 10425497008 1.6 10.2 µg/kg J MDLRL 

Beryllium, Total EPA 6010 REX-MIP-08 (0-0.5) 10425497008 0.052 0.23 mg/kg J MDLRL 
Beryllium, Total EPA 6010 REX-MIP-08 (23-23.5) 10425497013 0.089 0.27 mg/kg J MDLRL 
Beryllium, Total EPA 6010 BSL-MIP-09 (0-0.5) 10425497015 0.081 0.25 mg/kg J MDLRL 
Beryllium, Total EPA 6010 BSL-MIP-09 (1-2) 10425497016 0.067 0.26 mg/kg J MDLRL 
Beryllium, Total EPA 6010 BSL-MIP-09 (8-8.5) 10425497017 0.035 0.25 mg/kg J MDLRL 
Beryllium, Total EPA 6010 BSL-MIP-09 (12-12.5) 10425497018 0.045 0.26 mg/kg J MDLRL 
Beryllium, Total EPA 6010 BSL-MIP-09 (16-16.5) 10425497019 0.067 0.26 mg/kg J MDLRL 
Beryllium, Total EPA 6010 BSL-MIP-09 (25-25.5) 10425497020 0.033 0.26 mg/kg J MDLRL 

Bis(2-chloroethoxy)methane 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ LR-SUR 
Bis(2-ethylhexyl)phthalate 8270D BSL-MIP-09 (25-25.5) 10425497020 103 355 µg/kg J MDLRL 

C11-C22, Aromatic, Unadjusted MADEP-EPH REX-MIP-08 (0-0.5) 10425497008 173 120 mg/kg J- LR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BSL-MIP-09 (0-0.5) 10425497015 1.6 4.9 mg/kg J MDLRL 
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Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

C5-C8, Aliphatic, Adjusted MADEP-VPH BSL-MIP-09 (1-2) 10425497016 0.27 4.9 mg/kg J MDLRL 
C5-C8, Aliphatic, Adjusted MADEP-VPH BSL-MIP-09 (8-8.5) 10425497017 1.1 5.2 mg/kg J MDLRL 
C5-C8, Aliphatic, Adjusted MADEP-VPH BSL-MIP-09 (16-16.5) 10425497019 2.4 5.2 mg/kg J MDLRL 

C5-C8, Aliphatic, Unadjusted MADEP-VPH BSL-MIP-09 (0-0.5) 10425497015 1.6 4.9 mg/kg J MDLRL 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BSL-MIP-09 (1-2) 10425497016 0.27 4.9 mg/kg J MDLRL 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BSL-MIP-09 (8-8.5) 10425497017 1.1 5.2 mg/kg J MDLRL 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BSL-MIP-09 (16-16.5) 10425497019 2.4 5.2 mg/kg J MDLRL 

C9-C10, Aromatic, Unadjusted MADEP-VPH REX-MIP-08 (0-0.5) 10425497008 2.1 5.1 mg/kg J MDLRL 
C9-C12, Aliphatic, Unadjusted MADEP-VPH REX-MIP-08 (0-0.5) 10425497008 2.5 25.3 mg/kg J MDLRL 

Cadmium, Total EPA 6010 REX-MIP-08 (1-2) 10425497009 0.16 0.17 mg/kg J MDLRL 
Cadmium, Total EPA 6010 BSL-MIP-09 (0-0.5) 10425497015 0.018 0.15 mg/kg J MDLRL 
Cadmium, Total EPA 6010 BSL-MIP-09 (25-25.5) 10425497020 0.027 0.16 mg/kg J MDLRL 

Dibenzo(a,h)anthracene 8270D SIM REX-MIP-08 (0-0.5) 10425497008 2.1 10.2 µg/kg J MDLRL 
Dibromomethane EPA 8260B REX-MIP-04 (0-0.5) 10425497001 ND 55.1 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B REX-MIP-04 (12-12.5) 10425497002 ND 52.2 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B REX-MIP-07 (0-0.5) 10425497003 ND 59.7 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B REX-MIP-07 (3.5-4) 10425497004 ND 62.3 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B REX-MIP-03 (0-0.5) 10425497005 ND 64.4 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B REX-MIP-03 (10-10.5) 10425497006 ND 60.2 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B REX-MIP-03 (17-17.5) 10425497007 ND 55.2 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B BSL-MIP-09 (0-0.5) 10425497015 ND 51 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B BSL-MIP-09 (1-2) 10425497016 ND 50.3 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B BSL-MIP-09 (8-8.5) 10425497017 ND 50.7 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B BSL-MIP-09 (12-12.5) 10425497018 ND 52.9 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B BSL-MIP-09 (16-16.5) 10425497019 ND 268 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B BSL-MIP-09 (25-25.5) 10425497020 ND 53.5 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B BSL-MIP-T18 (0-0.5) 10425497022 ND 52 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B BSL-MIP-T18 (9.5-10.5) 10425497023 ND 58 µg/kg UJ ERPD-LCS 
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Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Dibromomethane EPA 8260B BSL-MIP-T18 (13-14) 10425497024 ND 61.1 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B 20180328-01 10425497025 ND 60.3 µg/kg UJ ERPD-LCS 

Diethyl ether EPA 8260B REX-MIP-04 (0-0.5) 10425497001 ND 221 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B REX-MIP-04 (12-12.5) 10425497002 ND 209 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B REX-MIP-07 (0-0.5) 10425497003 ND 239 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B REX-MIP-07 (3.5-4) 10425497004 ND 249 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B REX-MIP-03 (0-0.5) 10425497005 ND 257 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B REX-MIP-03 (10-10.5) 10425497006 ND 241 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B REX-MIP-03 (17-17.5) 10425497007 ND 221 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B BSL-MIP-09 (0-0.5) 10425497015 ND 204 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B BSL-MIP-09 (1-2) 10425497016 ND 201 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B BSL-MIP-09 (8-8.5) 10425497017 ND 203 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B BSL-MIP-09 (12-12.5) 10425497018 ND 212 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B BSL-MIP-09 (16-16.5) 10425497019 ND 1070 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B BSL-MIP-09 (25-25.5) 10425497020 ND 214 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B BSL-MIP-T18 (0-0.5) 10425497022 ND 208 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B BSL-MIP-T18 (9.5-10.5) 10425497023 ND 232 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B BSL-MIP-T18 (13-14) 10425497024 ND 245 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B 20180328-01 10425497025 ND 241 µg/kg UJ ERPD-LCS 
Fluoranthene 8270D SIM REX-MIP-08 (0-0.5) 10425497008 1.3 10.2 µg/kg J MDLRL 

Hexachlorobutadiene 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ LR-SUR 
Indeno(1,2,3-cd)pyrene 8270D SIM REX-MIP-08 (0-0.5) 10425497008 2.7 10.2 µg/kg J MDLRL 

Isophorone 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ LR-SUR 
Isopropylbenzene EPA 8260B BSL-MIP-09 (25-25.5) 10425497020 19.7 53.5 µg/kg J MDLRL 

Mercury, Total EPA 7471 REX-MIP-08 (1-2) 10425497009 0.015 0.021 mg/kg J MDLRL 
Mercury, Total EPA 7471 REX-MIP-08 (23-23.5) 10425497013 0.012 0.02 mg/kg J MDLRL 
Naphthalene 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ LR-SUR 
Nitrobenzene 8270D BSL-MIP-09 (16-16.5) 10425497019 ND 363 µg/kg UJ LR-SUR 
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Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

n-Propylbenzene EPA 8260B BSL-MIP-09 (25-25.5) 10425497020 48.5 53.5 µg/kg J MDLRL 
Phenol 8270D BSL-MIP-09 (1-2) 10425497016 ND 345 µg/kg UJ LR-SUR 
Pyrene 8270D SIM REX-MIP-08 (0-0.5) 10425497008 3.2 10.2 µg/kg J MDLRL 

sec-Butylbenzene EPA 8260B BSL-MIP-09 (25-25.5) 10425497020 17 53.5 µg/kg J MDLRL 
Silver, Total EPA 6010 REX-MIP-08 (1-2) 10425497009 0.073 0.57 mg/kg J MDLRL 

Tetrachloroethene EPA 8260B REX-MIP-07 (0-0.5) 10425497003 51.9 59.7 µg/kg J MDLRL 
Tetrachloroethene EPA 8260B REX-MIP-03 (0-0.5) 10425497005 42.1 64.4 µg/kg J MDLRL 

Tetrachloroethene, TCLP EPA 8260B BSL-MIP-09 (12-12.5) 10425497021 15 25 µg/L J MDLRL 
Total Extractable Hydrocarbons MADEP-EPH REX-MIP-08 (0-0.5) 10425497008 1420 361 mg/kg J- LR-SUR 
Total Extractable Hydrocarbons MADEP-EPH REX-MIP-08 (5-5.5) 10425497010 58.7 47.9 mg/kg J+ HR-MS 
Total Extractable Hydrocarbons MADEP-EPH REX-MIP-08 (9.5-10) 10425497011 15.4 12 mg/kg J+ HR-MS 
Total Extractable Hydrocarbons MADEP-EPH REX-MIP-08 (17-17.5) 10425497012 54.5 44.4 mg/kg J+ HR-MS 
Total Extractable Hydrocarbons MADEP-EPH REX-MIP-08 (23-23.5) 10425497013 11.6 11.6 mg/kg J+ HR-MS 
Total Extractable Hydrocarbons MADEP-EPH BSL-MIP-09 (0-0.5) 10425497015 96.2 84.4 mg/kg J+ HR-MS 
Total Extractable Hydrocarbons MADEP-EPH BSL-MIP-09 (1-2) 10425497016 12.6 10.5 mg/kg J+ HR-MS 
Total Extractable Hydrocarbons MADEP-EPH BSL-MIP-09 (8-8.5) 10425497017 56.5 10.5 mg/kg J+ HR-MS 
Total Extractable Hydrocarbons MADEP-EPH BSL-MIP-09 (12-12.5) 10425497018 58.5 42.8 mg/kg J+ HR-MS 
Total Extractable Hydrocarbons MADEP-EPH BSL-MIP-09 (16-16.5) 10425497019 19.1 11 mg/kg J+ HR-MS 
Total Extractable Hydrocarbons MADEP-EPH BSL-MIP-09 (25-25.5) 10425497020 13.7 10.8 mg/kg J+ HR-MS 

Total Volatile Hydrocarbons MADEP-VPH REX-MIP-08 (0-0.5) 10425497008 2.9 50.6 mg/kg J MDLRL 
Total Volatile Hydrocarbons MADEP-VPH BSL-MIP-09 (0-0.5) 10425497015 1.4 9.7 mg/kg J MDLRL 
Total Volatile Hydrocarbons MADEP-VPH BSL-MIP-09 (1-2) 10425497016 0.25 9.8 mg/kg J MDLRL 
Total Volatile Hydrocarbons MADEP-VPH BSL-MIP-09 (8-8.5) 10425497017 0.99 10.5 mg/kg J MDLRL 
Total Volatile Hydrocarbons MADEP-VPH BSL-MIP-09 (16-16.5) 10425497019 2.2 10.4 mg/kg J MDLRL 

 
 



 
 

Tier II Data Validation Report Summary 
 

 
 
201812_TierII_10425589_APP-G19.docx 1 of 10 

 

DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Equipment blanks 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001  Task 0001 Sample Start Date:  03/29/2018 

Date Validated:  09/26/2018 Sample End Date:  03/30/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Metals by US Environmental Protection Agency (EPA) Method 200.8 
 Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10425589 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

SEWER-01 10425589001 

SEWER-02 10425589002 

SEWER-03 10425589003 

SEWER-04 10425589004 

20180329-A 10425589005 

20180330-A 10425589006 

TRIP BLANK 10425589007 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Equipment and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
 



 
 

Tier II Data Validation Report Summary 
 

 
 
4 of 10 201812_TierII_10425589_APP-G19.docx 

OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

UJ Estimated reporting limit 
 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 272 
data points excluding the equipment blank and trip blank samples.  No data points were rejected.  The data completeness 
measure for this data package is calculated to be 100% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

1M – The associated compound was outside of 20% for the associated CCV but within 40% of the true value. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

R1 – RPD value was outside control limits. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions were not applied for analyses of the submitted 
samples.  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exceptions. 

Analytical requests for metals by Method 6010 and mercury by Method 7470 were modified by the laboratory to Methods 
200.8 and 245.1, respectively.  The reported methods provide acceptable sensitivity and accuracy.  Qualification action was 
not required. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature within the 
recommended temperature range of 4°C ± 2°C at 4.1°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.   

The samples were noted to be intact and the cooler temperature recorded at Pace-Minneapolis was 1.5°C.  The cooler 
temperature below 2.0°C was judged as acceptable since the laboratory did not report the sample containers as broken or 
frozen.  The Minnesota laboratory noted that one VOA vial designated for analysis of VOCs was received with headspace 
less than 6 millimeters (mm) in diameter.  Validation action was not required since an unaffected vial was available to 
perform the requested analysis. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the soil samples were reported in concentration units of micrograms per kilogram 
(µg/kg).  Soil moisture was reported as a percentage (%).  The results for the soil samples were reported on a dry weight 
basis.  Analytical results for the submitted aqueous samples were reported in units of micrograms per liter (µg/L). 

The reported units were acceptable for the sample matrices and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

By application of the 1M qualifier to the result for bis(2-chloroisopropyl) ether (synonym 2,2'-oxybis(1-
chloropropane) in the LCS for Method 8270D batch 530573 (OEXT/42626), the laboratory indicated that the 
deviation for this compound was outside the acceptance limit of 20% in the associated CCV.  This analyte was not 
detected in the sample analyzed in this batch, 20180329-A, and the result was assigned a UJ qualifier. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
(µg/L) 

8270D bis(2-Ethylhexyl)phthalate 530573 (OEXT/42626) 10.9 
200.8 Copper 530759 (MPRP/80822) 0.22 

Copper and bis(2-ethylhexyl)phthalate were not detected in the associated samples and those results did not require 
qualification. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 530649 (MSV/43452) Not Associated 
8260B VOC 530838 (MSV/43467) Not Associated 
8260B VOC 531129 (MSV/43483) Not Associated 
8270D SVOC 530573 (OEXT/42626) Not Prepared 
200.8 Metals 530759 (MPRP/80822) Not Associated 
200.8 Barium 531549 (MPRP/80934) 20180329-A 
245.1 Mercury 530780 (MERP/22327) Not Associated 

MA-VPH VPH 530195 (MT/35137) Not Prepared 
MA-EPH EPH 530840 (MTPR/5508) Not Prepared 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.  Other QC data were used to evaluate accuracy and precision. 

Matrix spike were not required and were not prepared for percent moisture analyses by Method D2974. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

Yes 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits. 

The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS/LCSD 
QC Limits 

LCS/LCSD 
RPD 

RPD 
QC 

Limits 
8260B 1,1,2,2-Tetrachloroethane 530649 (MSV/43452) Acceptable Acceptable 58-125% 21% 20% 

8260B 2-Butanone (MEK) 530649 (MSV/43452) Acceptable Acceptable 48-125% 34% 20% 

8260B Dibromomethane 530649 (MSV/43452) Acceptable Acceptable 69-125% 21% 20% 

8260B Diethyl ether 530649 (MSV/43452) Acceptable Acceptable 60-125% 22% 20% 

8260B Diethyl ether 530838 (MSV/43467) 158% Acceptable 60-125% 33% 20% 

The identified analytes were not detected in associated samples in the listed batches and the results were 
assigned UJ qualifiers due to evidence of poor precision.  Diethyl ether was not detected in the associated samples in 
Method 8260B batch 530838 (MSV/43467) and additional qualification was not required based on the evidence of potential 
high bias. 
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VALIDATION CRITERIA CHECKLIST 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, TRIP BLANK, and two equipment blank samples, 20180329-A and 20180330-A, were collected as 
part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank and equipment blank samples with the following exceptions. 

Barium and manganese were detected in the Method 200.8 analysis of equipment blank sample 20180329-A at 
concentrations of 0.16 µg/L and 0.15 µg/L, respectively.  Other project samples in this data set were not analyzed by this 
method or for these analytes and qualification of results was not required based on these equipment blank detections. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  A laboratory duplicate was prepared for EPH by Method MA-EPH batch 530840 (MTPR/5508) from sample 
20180329-A.  The RPD for the laboratory duplicate prepared from a project sample was within laboratory acceptance limits. 

Laboratory duplicates were prepared for soil moisture by Method D2974 batch 530810 (MPRP/80833) from samples not 
associated with this project.   

A laboratory duplicate was prepared for VOCs by Method 8260B batch 530838 (MSV/43467) from a sample not associated 
with this project. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Analyses for 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-
butadiene were performed by both Method 8260B and Method 8270D.  These analytes were not detected in the submitted 
samples when analyzed by both methods. 

Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), toluene, and total xylenes were reported from 
analyses performed by both Method 8260B and Method MA-VPH.  The analytes were not detected by both methods. 

Naphthalene was reported from analyses performed by Method 8260B, Method 8270D, and Method MA-VPH.  
Naphthalene was not detected by these methods in the sample analyzed by all three, 20180329-A. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals analyses were performed for the soil samples in this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,2,2-Tetrachloroethane EPA 8260B SEWER-01 10425589001 ND 59.2 µg/kg UJ ERPD-LCS 
1,1,2,2-Tetrachloroethane EPA 8260B SEWER-02 10425589002 ND 56.8 µg/kg UJ ERPD-LCS 

2-Butanone EPA 8260B SEWER-01 10425589001 ND 296 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B SEWER-02 10425589002 ND 284 µg/kg UJ ERPD-LCS 
2-Butanone EPA 8260B SEWER-03 10425589003 114 257 µg/kg J MDLRL 

2,2-oxybis(1-Chloropropane) 8270D 20180329-A 10425589005 ND 11.1 µg/L UJ HDRRF 
Barium, Total EPA 200.8 20180329-A 10425589005 0.16 0.3 µg/L J MDLRL 

Dibromomethane EPA 8260B SEWER-01 10425589001 ND 59.2 µg/kg UJ ERPD-LCS 
Dibromomethane EPA 8260B SEWER-02 10425589002 ND 56.8 µg/kg UJ ERPD-LCS 

Diethyl ether EPA 8260B SEWER-01 10425589001 ND 237 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B SEWER-02 10425589002 ND 227 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B SEWER-03 10425589003 ND 205 µg/kg UJ ERPD-LCS 
Diethyl ether EPA 8260B SEWER-04 10425589004 ND 211 µg/kg UJ ERPD-LCS 

Manganese, Total EPA 200.8 20180329-A 10425589005 0.15 0.5 µg/L J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with data from Pace Analytical in 
Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 Matrix spike (MS) samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil and Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  05/15/2018 

Date Validated:  10/08/2018 Sample End Date:  05/15/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10431245 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Mike Phillips, Senior Chemist   
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180515-MW133 (11.5-12.0) 10431245001 

20180515-A 10431245002 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

 MS (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 68 
data points excluding the trip blank sample.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable.



 

 
 
201812_TierII_10431245_APP-G25.docx 5 of 13 

VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

1M – Preserved from glass jar with headspace outside 48 hours from collection. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results for this analyte in associated 
samples may be biased low. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

R1 – RPD value was outside control limits. 

RS – The RPD value in one of the constituent analytes was outside the control limits. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  Dilutions were not applied 
for the analyses of the submitted samples. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 



 

 
 
6 of 13 201812_TierII_10431245_APP-G25.docx 

VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature below the 
recommended temperature range of 4°C ± 2°C at 1.9°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.  The samples were noted to be intact and the cooler temperature recorded at Pace-Minneapolis was 2.9°C.  The 
cooler temperature below 2.0°C was judged as acceptable since the laboratory did not report the sample containers as 
broken or frozen.   
The laboratory noted the presence of headspace in an individual sample vial designated for Method 8260B analysis for trip 
blank sample 20180515-A.  An unaffected vial was available to complete the analysis for this sample and validation action 
was not required. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

The laboratory indicated, by application of the 1M qualifier, that sample 20180515-MW133 (11.5-12.0) was 
preserved for VOC analysis by Method 8260B after expiration of the 48 hour holding time.  While the samples were 
submitted to the laboratory less than 12 hours after sampling, the required preservation was not performed within 
the defined period.  The analytes 2-butanone and toluene were detected in sample 20180515-MW133 (11.5-12.0) at 
759 µg/kg and 26.7 µg/kg, respectively, and the results were qualified as J- indicating estimated concentrations 
possibly biased low. The Method 8260B VOC target analytes not detected in sample 20180515-MW133 (11.5-12.0) 
were assigned UJ qualifiers indicating estimated reporting limits. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the soil sample were reported in concentration units of micrograms per kilogram 
(µg/kg).  Soil moisture was reported as a percentage (%).  The results were reported on a dry weight basis.  The results for 
the trip blank, 20180515-A, were reported in concentration units of micrograms per liter (µg/L).   

The reported units were acceptable for the sample matrices and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

The laboratory applied the CH qualifier to bromomethane, chloroethane, dichlorofluoromethane, diethyl ether, and 
trichlorofluoromethane in the LCS for Method 8260B batch 540954 (MSV/44084) indicating these compounds were 
recovered outside the laboratory acceptance limits for the continuing calibration.  Bromomethane, chloroethane, 
dichlorofluoromethane, diethyl ether, and trichlorofluoromethane were not detected in the associated sample, 
20180515-MW133 (11.5-12.0), and the results were assigned UJ qualifiers.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The number of laboratory blank samples prepared was equal to at least 5% of the total number of samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exception. 

Bromomethane was detected in the laboratory blank for Method 8260B batch 540954 (MSV/44084) at a concentration of 
81.4 µg/kg.  The result for the associated sample 20180515-MW133 (11.5-12.0) was a non-detection; therefore, 
qualification was not required. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
D2974 Percent Moisture 540773 (MPRP/82332) Not Prepared 
8260B VOC 540954 (MSV/44084) Not Associated 
8260B VOC 540785(MSV/44065) Not Associated 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.  Other QC data were used to evaluate accuracy and precision. 
Matrix spikes were not required and were not prepared for percent moisture analyses by Method D2974. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and 
considered but data were not qualified based on those results since matrix similarity to project samples could not be 
guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS / 
LCSD  

QC Limits 

LCS / 
LCSD RPD 

RPD 
QC 

Limits 
8260B 1,1,1,2-

Tetrachloroethane MSV/44084 Acceptable Acceptable 59-125% 32% 20% 

8260B 1,1,1-Trichloroethane MSV/44084 145% Acceptable 59-125% 40% 20% 

8260B 1,1,2,2-
Tetrachloroethane MSV/44084 132% Acceptable 58-125% 51% 20% 

8260B 1,1,2-Trichloroethane MSV/44084 Acceptable Acceptable 64-125% 39% 20% 

8260B 1,1,2-
Trichlorotrifluoroethane MSV/44084 136% Acceptable 65-125% 41% 20% 

8260B 1,1-Dichloroethane MSV/44084 127% Acceptable 63-125% 42% 20% 
8260B 1,1-Dichloroethene MSV/44084 143% Acceptable 59-125% 35% 20% 
8260B 1,1-Dichloropropene MSV/44084 133% Acceptable 64-125% 38% 20% 
8260B 1,2,3-Trichlorobenzene MSV/44084 Acceptable Acceptable 55-126% 45% 20% 
8260B 1,2,3-Trichloropropane MSV/44084 Acceptable Acceptable 62-125% 43% 20% 
8260B 1,2,4-Trichlorobenzene MSV/44084 Acceptable Acceptable 62-125% 46% 20% 
8260B 1,2,4-Trimethylbenzene MSV/44084 126% Acceptable 59-125% 40% 20% 

8260B 1,2-Dibromo-3-
chloropropane MSV/44084 Acceptable Acceptable 54-125% 41% 20% 

8260B 1,2-Dibromoethane 
(EDB) MSV/44084 Acceptable Acceptable 64-125% 39% 20% 

8260B 1,2-Dichlorobenzene MSV/44084 Acceptable Acceptable 63-125% 43% 20% 
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VALIDATION CRITERIA CHECKLIST 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS / 
LCSD  

QC Limits 
LCS / 

LCSD RPD 
RPD 
QC 

Limits 
8260B 1,2-Dichloroethane MSV/44084 Acceptable Acceptable 57-125% 43% 20% 
8260B 1,2-Dichloropropane MSV/44084 Acceptable Acceptable 67-125% 42% 20% 
8260B 1,3,5-Trimethylbenzene MSV/44084 129% Acceptable 59-125% 41% 20% 
8260B 1,3-Dichlorobenzene MSV/44084 Acceptable Acceptable 64-125% 41% 20% 
8260B 1,3-Dichloropropane MSV/44084 Acceptable Acceptable 64-125% 37% 20% 
8260B 1,4-Dichlorobenzene MSV/44084 Acceptable Acceptable 63-125% 43% 20% 
8260B 2,2-Dichloropropane MSV/44084 152% Acceptable 37-126% 88% 20% 
8260B 2-Butanone (MEK) MSV/44084 Acceptable Acceptable 48-125% 48% 20% 
8260B 2-Chlorotoluene MSV/44084 127% Acceptable 62-125% 39% 20% 
8260B 4-Chlorotoluene MSV/44084 128% Acceptable 63-125% 40% 20% 

8260B 4-Methyl-2-pentanone 
(MIBK) MSV/44084 Acceptable Acceptable 52-135% 46% 20% 

8260B Acetone MSV/44084 Acceptable Acceptable 65-125% 38% 20% 
8260B Allyl chloride MSV/44084 Acceptable Acceptable 52-125% 49% 20% 
8260B Benzene MSV/44084 Acceptable Acceptable 61-125% 40% 20% 
8260B Bromobenzene MSV/44084 Acceptable Acceptable 64-125% 41% 20% 
8260B Bromochloromethane MSV/44084 Acceptable Acceptable 65-125% 38% 20% 
8260B Bromodichloromethane MSV/44084 Acceptable Acceptable 57-125% 33% 20% 
8260B Bromoform MSV/44084 Acceptable Acceptable 57-125% 25% 20% 
8260B Bromomethane MSV/44084 144% 131% 60-125% Acceptable 20% 
8260B Carbon tetrachloride MSV/44084 130% Acceptable 58-125% 29% 20% 
8260B Chlorobenzene MSV/44084 Acceptable Acceptable 66-125% 35% 20% 
8260B Chloroethane MSV/44084 159% 155% 62-125% Acceptable 20% 
8260B Chloroform MSV/44084 127% Acceptable 59-125% 39% 20% 
8260B cis-1,2-Dichloroethene MSV/44084 Acceptable Acceptable 61-125% 38% 20% 
8260B cis-1,3-Dichloropropene MSV/44084 Acceptable Acceptable 61-125% 43% 20% 
8260B Dibromochloromethane MSV/44084 Acceptable Acceptable 60-125% 27% 20% 
8260B Dibromomethane MSV/44084 Acceptable 61% 69-125% 39% 20% 
8260B Dichlorofluoromethane MSV/44084 171% 157% 67-125% Acceptable 20% 

8260B Diethyl ether (Ethyl 
ether) MSV/44084 174% 130% 60-125% 29% 20% 

8260B Ethylbenzene MSV/44084 Acceptable Acceptable 62-125% 38% 20% 

8260B Hexachloro-1,3-
butadiene MSV/44084 Acceptable Acceptable 56-125% 46% 20% 

8260B Isopropylbenzene 
(Cumene) MSV/44084 Acceptable Acceptable 65-125% 40% 20% 

8260B Methyl-tert-butyl ether MSV/44084 Acceptable Acceptable 59-125% 44% 20% 
8260B Methylene Chloride MSV/44084 Acceptable Acceptable 64-125% 41% 20% 
8260B n-Butylbenzene MSV/44084 145% Acceptable 59-125% 45% 20% 
8260B n-Propylbenzene MSV/44084 145% Acceptable 61-125% 41% 20% 
8260B Naphthalene MSV/44084 Acceptable Acceptable 53-125% 47% 20% 
8260B p-Isopropyltoluene MSV/44084 137% Acceptable 63-125% 47% 20% 
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VALIDATION CRITERIA CHECKLIST 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS / 
LCSD  

QC Limits 
LCS / 

LCSD RPD 
RPD 
QC 

Limits 
8260B sec-Butylbenzene MSV/44084 142% Acceptable 62-125% 42% 20% 
8260B Styrene MSV/44084 Acceptable Acceptable 66-125% 41% 20% 
8260B tert-Butylbenzene MSV/44084 127% Acceptable 64-125% 39% 20% 
8260B Tetrachloroethene MSV/44084 Acceptable Acceptable 67-125% 32% 20% 
8260B Tetrahydrofuran MSV/44084 Acceptable Acceptable 62-125% 37% 20% 
8260B Toluene MSV/44084 Acceptable Acceptable 61-125% 36% 20% 

8260B trans-1,2-
Dichloroethene MSV/44084 Acceptable Acceptable 64-125% 37% 20% 

8260B trans-1,3-
Dichloropropene MSV/44084 Acceptable Acceptable 56-125% 41% 20% 

8260B Trichloroethene MSV/44084 Acceptable Acceptable 67-125% 33% 20% 
8260B Trichlorofluoromethane MSV/44084 155% 141% 65-125% Acceptable 20% 
8260B Xylene (Total) MSV/44084 Acceptable Acceptable 62-125% 38% 20% 

Analytes with LCS/LCSD percent recoveries that were greater than the upper laboratory QC limits were not detected in the 
associated samples and the results did not require qualification based on the evidence of potential high bias. 

Analytes with LCSD percent recoveries that were less than the lower laboratory QC limits were qualified as UJ if 
not detected in the associated samples due to evidence of potential low bias. 
The analytes with LCS/LCSD RPD values that were above the QC limit were qualified as J for detections and UJ for 
non-detections for the associated samples to indicate estimated concentrations or estimated reporting limits, 
respectively, due to evidence of poor precision. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the total number of 
samples.  One trip blank sample, 20180515-A, was collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

Yes 

Comments:  Target analytes were not detected in the trip blank sample. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  Field duplicates were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not collected as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicates were prepared for these analyses and the laboratory duplicate sample sources are 
summarized in the following table. 

Method Analytes Batch Laboratory Duplicate 
Sample Source 

D2974 Percent Moisture 540773 (MPRP/82332) Not Associated 
8260B VOCs 540954 (MSV/44084) Not Associated 
8260B VOCs 540785(MSV/44065) Not Associated 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

N/A 

 

Comments:  Target analytes were not reported by more than one method. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total and dissolved metals analyses were not performed for this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 

HT-NF Soil sample was not frozen within method holding time. 
 
 

Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,1,1-Trichloroethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,1,2,2-Tetrachloroethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,1,2-Trichloroethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,1,2-Trichlorotrifluoroethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ ERPD-LCS, HT-NF 

1,1-Dichloroethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,1-Dichloroethene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,1-Dichloropropene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,2,3-Trichlorobenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,2,3-Trichloropropane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ ERPD-LCS, HT-NF 

1,2,4-Trichlorobenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,2,4-Trimethylbenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,2-Dibromo-3-Chloropropane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 1340 µg/kg UJ ERPD-LCS, HT-NF 

1,2-Dibromoethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,2-Dichlorobenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,2-Dichloroethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,2-Dichloropropane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 
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Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,3,5-Trimethylbenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,3-Dichlorobenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,3-Dichloropropane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

1,4-Dichlorobenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

2,2-Dichloropropane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ ERPD-LCS, HT-NF 

2-Butanone EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 759 269 µg/kg J- ERPD-LCS, HT-NF 

2-Chlorotoluene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

4-Chlorotoluene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

4-Methyl-2-Pentanone EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 269 µg/kg UJ ERPD-LCS, HT-NF 

Acetone EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 1080 µg/kg UJ ERPD-LCS, HT-NF 

Allyl Chloride EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ ERPD-LCS, HT-NF 

Benzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 21.5 µg/kg UJ ERPD-LCS, HT-NF 

Bromobenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Bromochloromethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Bromodichloromethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Bromoform EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 538 µg/kg UJ ERPD-LCS, HT-NF 

Bromomethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 538 µg/kg UJ HDRRF, HT-NF 

Carbon tetrachloride EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Chlorobenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Chloroethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 538 µg/kg UJ HDRRF, HT-NF 

Chloroform EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Chloromethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ HT-NF 

cis-1,2-Dichloroethene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

cis-1,3-Dichloropropene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Dibromochloromethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ ERPD-LCS, HT-NF 

Dibromomethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF, 
LR-LCS 

Dichlorodifluoromethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ HT-NF 



 

 
 
201812_TierII_10431245_APP-G25.docx 13 of 13 

Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Dichlorofluoromethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 538 µg/kg UJ HDRRF, HT-NF 

Diethyl ether EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ ERPD-LCS, HDRRF, 
HT-NF 

Ethylbenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Hexachlorobutadiene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 269 µg/kg UJ ERPD-LCS, HT-NF 

Isopropylbenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Methylene Chloride EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ ERPD-LCS, HT-NF 

MTBE EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Naphthalene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ ERPD-LCS, HT-NF 

n-Butylbenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

n-Propylbenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

p-Isopropyltoluene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

sec-Butylbenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Styrene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

tert-Butylbenzene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Tetrachloroethene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Tetrahydrofuran EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 2150 µg/kg UJ ERPD-LCS, HT-NF 

Toluene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 26.7 53.8 µg/kg J- ERPD-LCS, HT-NF, 
MDLRL 

trans-1,2-Dichloroethene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

trans-1,3-Dichloropropene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Trichloroethene EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 53.8 µg/kg UJ ERPD-LCS, HT-NF 

Trichlorofluoromethane EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 215 µg/kg UJ HDRRF, HT-NF 

Vinyl Chloride EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 21.5 µg/kg UJ HT-NF 

Xylenes, Total EPA 8260B 20180515-MW133 (11.5-12.0) 10431245001 ND 161 µg/kg UJ ERPD-LCS, HT-NF 
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DATA VALIDATION RESULTS – GROUNDWATER SAMPLING  
A total of 379 samples, consisting of 297 groundwater samples, 21 field duplicate samples, 20 field blanks, 

20 equipment blanks, and 21 trip blanks, were collected between July 2017 and September 2018.  According to the 

RIWP, 299 groundwater samples were planned to be collected over three sampling events. 

 

This collection effort resulted in 35,159 sample results including 26,312 environmental sample results, 1,715 field 

duplicate sample results, 2,859 field blank sample results, 2,824 equipment blank sample results, and 1,449 trip blank 

sample results.  The results were reported in 24 laboratory data packages that were reviewed and validated.  The 

laboratory reports are included in Appendix F, and the individual data validation reports are included in Appendix G. 

 

The samples were submitted to and analyzed by Pace Analytical Services, LLC, located in Billings, Montana with 

some analyses performed by Pace Analytical Services, LLC laboratories in Minneapolis, Minnesota; Green Bay, 

Wisconsin, and other locations.  Each sample was analyzed by one or more of the following methods: 

 Volatile Organic Compounds (VOC) by Environmental Protection Agency (EPA) Test Methods for Evaluating 

Solid Waste (SW-846) Method 8260B 

 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 

 Dissolved Gases by EPA Method RSK-175 

 Polychlorinated Biphenyls (PCB) by SW-846 Method 8082A 

 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) 

Method MA-VPH 

 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 

 Total and Dissolved Metals by EPA Method 200.8 

 Total and Dissolved Mercury by EPA Method 245.1 

 Toxicity Characteristic Leaching Procedure (TCLP) Metals by SW-846 Method 1311 and Method 6010 

 TCLP Mercury by SW-846 Method 1311 and Method 7470A 

 Hexavalent Chromium by SW-846 Method 7196 and Standard Methods for the Examination of Water and 

Wastewater (SM) Method 3500-Cr D 

 Nitrate and Nitrite as Nitrogen by EPA Method E353.2 

 Chloride and Sulfate by EPA Method E300.0  

 Total Cyanide by SM Method 4500-CN E 
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 Flashpoint by SW-846 Method 1010 

 Sulfide by SM Method 4500-S2 

 Total Organic Carbon by SM Method 5310-C 

 

Tier II data validations were performed and the following qualifiers were applied as a result of these data validation 

reviews. 

 J – Estimated concentration (A total of 484 “J” qualifiers were applied) 

 UJ – Estimated reporting limit (3,947 “UJ” qualifiers were applied) 

 J+ – The result is an estimated concentration, but may be biased high (176 “J+” qualifiers were applied) 

 J- – The result is an estimated concentration, but may be biased low (245 “J-” qualifiers were applied) 

 JB – Estimated concentration due to blank contamination (86 “JB” qualifiers were applied) 

 U – Evaluated to be undetected at the reporting limit (247 “U” qualifiers were applied) 

 R – Rejected, data not usable (267 “R” qualifiers were applied) 

 The rejected data was from three wells during the May 2018 sampling event.  Usable data was collected from 

the three wells during at least one other sampling event. 

 

Data qualifiers are discussed in detail in the sections that follow and in the individual data validation reports in 

Appendix F.  Data qualification summary tables are also included at the end of each data validation report.  In several 

cases, data were qualified for violating more than one criterion.  In cases where the non-conformances resulted in 

different flags being applied, a conservative approach was followed and the most restrictive qualifier was applied.  

However, all reasons for qualification were retained.  The hierarchy of qualifiers from the most to least restrictive is as 

follows: R > JB/U > J+/J- > J/UJ.  

 

The laboratory assigned J flags if the results were greater than or equal to the method detection limit (MDL) but less 

than the reporting limit (RL) or limit of quantitation (LOQ).  These laboratory J flags were preserved during the data 

validation process.  However, if a result was qualified for another reason that resulted in a more restrictive qualifier, the 

J flag was replaced.  A total of 684 J qualifiers were applied by the laboratory.  Out of these, 445 were preserved as 

J flags and 239 were changed to other qualifiers due to other qualification reasons.      
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ACCURACY ASSESSMENT 

Field accuracy was determined by reviewing field blank, equipment blank, and trip blank sample results for evidence of 

sample contamination stemming from field activities or sample transport.  A total of 20 field blanks, 20 equipment 

blanks, and 21 trip blank samples were collected and submitted for analyses.   

 Target analytes detected in the equipment blank or trip blank samples were qualified as U in the associated samples 

if the results were below the blank detection and/or reporting limits.   

 Target analytes detected in the equipment blank or trip blank samples were qualified JB in the associated samples 

if the results were less than 10 times the blank concentrations.   

 Qualification was not required if the target analyte detections in the environmental samples were greater than 

10 times the blank concentrations, or if the target analytes were undetected in the associated samples.   

 

Detections of target analytes in the field blank, equipment blank, and trip blank samples resulted in qualification of 

sample data since the analytes were detected in the associated samples.  Field blanks were reported with detections of 

target analytes in Methods 8260B, MA-VPH, MA-EPH, 200.8, and 353.2 that resulted in qualification of data.  A total 

of 145 qualifiers (35 JB flags and 110 U flags) were applied as a result of target analyte detections in the field blanks.  

Equipment blanks were reported to have detections of target analytes in Methods 8260B, MA-VPH, MA-EPH, and 

200.8 that resulted in qualification of data.  A total of 79 qualifiers (22 JB flags and 57 U flags) were applied as a result 

of target analyte detections in the equipment blanks.  Acetone and/or methylene chloride were detected in trip blanks in 

data sets 10447115 and 10447720 resulting in application of 19 qualifiers (1 JB qualifier and 18 U flags) to associated 

sample results. 

 

Data were qualified if the recoveries for laboratory control samples/ laboratory control sample duplicates 

(LCS/LCSDs), matrix spikes/matrix spike duplicates (MS/MSDs), or surrogates were reported outside data validation 

or laboratory quality control (QC) limits.  If the recoveries exceeded the upper QC limit, indicating a high bias, 

associated target analytes were qualified as J+, if detected.  Qualification was not required if the analytes were 

undetected in the associated environmental samples.  If the recoveries were less than the lower QC limit, indicating a 

low bias, the target analytes in associated samples were qualified as J-, if detected, and as UJ, if undetected.  If the 

recoveries were exceedingly low, target analyte detections were qualified as J-, if detected.  Undetected results were 

treated as follows: 

 If the MS/MSD recoveries were less than 20%, target analytes in the MS/MSD parent sample that were undetected 

were qualified as R, based on professional judgment.  The non-detect results in other associated samples were 

qualified as UJ. 
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 If the surrogate recoveries were less than 20% for volatiles and semivolatiles and less than 10% for pesticides and 

PCBs, associated target analytes were qualified as R in their respective samples.   

 If the LCS/LCSD recoveries were less than 10% for SVOCs and less than 30% for other analyses, undetected 

target analytes were qualified as R in associated samples. 

 

Summarized in the table below are the qualifiers applied due as a result of accuracy measures outside of QC limits. 

 

Validation Criteria 
Flags* 

J J+ J- UJ R 
LCS/LCSD 0 7 0 47 0 
MS/MSD 0 89 123 1,333 0 

Surrogates 0 119 0 101 132 
TOTAL 0 215 123 1,481 132 

* assigned qualifiers may have been subsequently changed to other flags due to other findings 

 

PRECISION ASSESSMENT 

Precision was determined by evaluating results from sample duplicate pairs.  Duplicate pairs from the laboratory 

included laboratory duplicates, LCS/LCSDs, and MS/MSDs.  Field duplicate samples were used to evaluate field 

precision.  Laboratory and field duplicate precision were determined by the calculated RPD.   

 

The calculated RPD values for LCS/LCSDs, MS/MSDs, and laboratory duplicates were evaluated using either 

laboratory established control limits or data validation control limits.  In some cases, the MS/MSD RPD values were 

not reported since the unspiked sample concentrations were greater than 4 times the amount spiked.  Likewise, 

laboratory duplicate RPDs were not applicable if the result for one or both determinations was less than 5 times the 

limit of quantitation or the RL.     

 

Analytes that exhibited RPDs greater than the upper acceptance limits were qualified as J if detected and as UJ if 

undetected in the samples.  The table below contains a summary of the qualifiers applied as a result of RPD 

exceedances. 
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Validation Criteria 
FLAGS* 

J UJ 
LCS/LCSD RPD 9 53 
MS/MSD RPD 96 1,781 

Laboratory Duplicate RPD 0 0 
TOTAL 105 1,834 

* assigned qualifiers may have been subsequently changed to other flags due to other findings 

 

Field precision was determined by a comparison of field duplicate sample results.  Field duplicates are collected to 

review laboratory and field repeatability.  The field duplicate RPDs were not to exceed 30% for water samples, as 

established by the data validation guidelines.  Data were qualified for field duplicate RPDs as follows. 

 If the RPD exceeded 30% but was less than 100%, the results in only the parent and duplicate samples were 

qualified as J.   

 If the RPD exceeded 100%, the results for the analyte were qualified in all the samples, including the parent and 

duplicate samples, based on the professional judgment of the data reviewer.  The detections in associated samples 

were qualified as J and the non-detects were qualified as UJ.   

 If an analyte was detected in either the parent or duplicate samples, but not in both, the data were qualified in the 

parent and duplicate sample if the detection was greater than 2 times the RL.  The detection was qualified as J and 

the non-detect was qualified as UJ.  Qualification was not required if the detection was less than 2 times the RL.  

 If the field duplicate RPD exceeded 30% but the results in both the parent and duplicate samples were less than 

2 times the RL, qualification was not required.   
 
A total of 12 J flags and 2 UJ flags were applied as a result of high field duplicate RPD values.  

 

METHOD COMPLIANCE AND INSTRUMENT PERFORMANCE 

Method compliance and instrument performance were established by reviewing holding times and preservation, 

detection limits, surrogate recoveries, method and calibration blanks, LCS recoveries, initial and continuing calibration 

results, serial dilutions percent differences, and interference check sample recoveries, where available.  The results 

were checked against method and data validation specific requirements.   

 

Surrogate and LCS analyses were addressed in the preceding accuracy section.  The remaining method compliance and 

instrument performance measures were evaluated as follows: 
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 Limited instrument calibration summary data were available for review.  In samples associated with continuing 

calibration verifications (CCVs) with percent recoveries (%R) outside the data validation limits, the affected target 

analytes were assigned J qualifiers, if detected, and UJ qualifiers, if not detected. 

 Target analytes in samples that were extracted and/or analyzed after expiration of the defined or modified method 

holding times were qualified as J- if detected, and as UJ if undetected, and if determined appropriate based on 

professional judgment.  Non-detect analytical results were assigned R qualifiers and rejected due to gross 

exceedance of the holding time (extraction/analysis performed at greater than 2 times the defined limit). 

 Preservation requirements including: temperature, chemical preservation, and lack of headspace in sample 

containers designated for volatile analyses, were examined.  The preservation criteria were met except cooler 

temperatures for some data sets exceeded the recommended range.  The affected target analytes in the samples 

were assigned J- qualifiers, if detected, and UJ qualifiers, if not detected.  Analytes were qualified with J flags if 

the effect of temperature on bias direction could not be determined due to analyte chemistry. 

 Detection limits were elevated as a result of matrix interference, sample foaming, dilutions, or limited sample 

volume.  The elevated limits were reviewed and determined acceptable; therefore, data were not qualified. 

 Target analytes detected in the method blank or calibration blank samples were qualified as U, in the associated 

samples, if the results were below the blank detection and/or reporting limits. Target analytes detected in the 

method blank samples were qualified JB in the associated samples if the results were less than 10 times the blank 

concentrations.  For negative results in calibration blank samples, the associated detected results were qualified J- 

and non-detections were qualified UJ.  Qualification of analytical data was not required if the target analyte 

detections in the environmental samples were greater than 10 times the blank concentrations, or if the target 

analytes were undetected in the associated samples.   

 Limited interference check sample summary data were available for review.  These QC analyses met the 

acceptance criteria and qualifiers were not required based on the results. 

 Analytical results for target analytes were compared when analyzed by two or more independent methods.  

Significant differences in the results led to qualification of the data using J or UJ qualifiers as appropriate since the 

deviations indicated poor confirmation of concentrations.   

 

Flags applied for the method compliance and instrument performance violations are summarized in the following table. 
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Validation Criteria Flags* 
JB J J+ J- UJ U R 

Calibrations (CCV %R) N/A 5 N/A N/A 121 N/A N/A 
Preservation (temperature) N/A 0 N/A 9 9 N/A N/A 

Holding Times N/A 4 N/A 140 1723 N/A 135 
Calibration and Method Blanks 28 N/A N/A N/A N/A 78 N/A 

Interference Checks N/A N/A 0 0 0 N/A 0 
Laboratory Error N/A 12 N/A N/A 4 N/A N/A 

TOTAL 28 21 0 149 1853 78 135 
N/A – The flag does not apply to these criteria 

*- assigned qualifiers may have been subsequently changed to other flags due to other findings. 
 

COMPLETENESS 

Determination of completeness included a review of the chain-of-custody and laboratory analytical methods.  

Completeness also includes a review of the analytical reports and QC summary report.  The reported analytical 

methods were in compliance with the requested analyses on the respective CoCs.  Analytical reports and electronic 

deliverables were complete.  

 

The frequency of quality control sample collection and analysis, based on 297 submitted environmental samples, is 

summarized in the following table. 

 

Sample QC Samples 
Collected 

QC Sample 
Frequency 

Frequency 
Requirement 

Trip Blanks 21 7.1% 10%* 
Field Blanks 20 6.7% 5% 

Equipment Blanks 20 6.7% 5% 
Blind Duplicates 21 7.1% 5% 

*Trip blanks are required for each cooler containing samples for volatiles analysis by SW-846 8260B and/or MA-VPH, which was met. 

 

Quality control sample submittal requirements were met.  Further, these sampling events were part of a larger 

monitoring program in which overall QC sample collection frequency requirements were met.  Laboratory quality 

control samples including LCS, MS, and method blanks were also analyzed at the required frequencies. 

 

Of the 28,027 environmental and field duplicate sample results reported for the groundwater samples collected between 

July 2017 and September 2018, 267 sample results were rejected as a result of the data validation review.  The 

completeness measure for the generated data is 99.05%; which is greater than the required 90%.  Completeness was 

calculated by dividing the number of non-rejected data points by the possible number of data points, excluding blank 
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QC samples.  A total of 297 actual groundwater samples were collected compared to 299 planned samples: 99% 

completeness. 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
facilities in Minneapolis, Minnesota and Green Bay, Wisconsin evaluating samples from the Billings PCE Plume site located in 
Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Field duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001 Sample Start Date:  07/26/2017 

Date Validated:  09/07/2017 Sample End Date:  07/26/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D  
 Dissolved Gases by United States Environmental Protection Agency (EPA) Method RSK-175 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Chloride and Sulfate by EPA Method 300.0 
 Nitrate plus Nitrite as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10397121 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

BPGP66 10397121001 

BPGP59 10397121002 

BPGP32 10397121003 

BPGP80 10397121004 

BPGP05 10397121005 

EMW-11 10397121006 

20170726-B 10397121007 

BPGP60 10397121008 

BPGP54 10397121009 

BPGW01 10397121010 

BPGP08 10397121011 

BPGP85 10397121012 

20170726-A 10397121013 

20170726-C 10397121014 

BPGP66 10397121015 



 
 

Tier II Data Validation Report Summary 
 

 
 
201812_TierII_10397121_APP-G1.docx 3 of 14 

The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,432 
data points excluding the trip blank sample.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the reports. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

D3 – Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

S0 – Surrogate recovery outside laboratory control limits. 

S2 – Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from 
sample re-analysis). 

S5 – Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis). 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

Custody seals were not present nor required since the samples were delivered to the laboratory by the project team and 
custody was maintained at all times.  Custody seals were present and intact on the shipping containers for the transfers of 
samples between Pace facilities.  
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied to the submitted samples 
for analyses. 

Method Sample(s) Analyte(s) Dilution 
Factor 

8260B BPGP05, BPGP08 Tetrachloroethene 5 
8260B BPGP54 Tetrachloroethene 10 

8260B BPGP66, BPGP59, BPGP80, 
BPGP60, 20170726-A Tetrachloroethene 25 

8270D BPGP32 SVOCs 4 
MA-VPH BPGP66 VPH 5 

200.8 BPGP66, BPGP59, BPGP80 Manganese (Dissolved) 5 
300.0 BPGP66, BPGP05 Chloride, Sulfate 20 
300.0 BPGP59, BPGP32, BPGP80 Chloride, Sulfate 50 
353.2 BPGP66 NO2+NO3 2 
353.2 BPGP59, BPGP05 NO2+NO3 5 
353.2 BPGP32 NO2+NO3 10 
353.2 BPGP80 NO2+NO3 20 

  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures outside the recommended temperature range of 4°C ± 2°C at temperatures of 0.8°C, 6.5°C, and 8.6°C as 
noted on the CoCs and the Sample Condition Upon Receipt Forms.  The cooler temperature below 2.0°C was judged as 
acceptable since the laboratory did not report the sample containers as broken or frozen.  The cooler temperatures above 
6°C were acceptable since the samples were received at the laboratory on the same day (within 24 hours) as the samples 
were collected and temperature equilibrium had not been established. 

Sample conditions for transfers between Pace facilities were acceptable. 

Pace-Billings noted that the sample vials were received with no headspace.  Pace-Minneapolis noted that at least one vial 
and as many as all vials for the samples except BPGP66, BPGP59, BPGP60, and BPGP66 were received with headspace 
(bubbles greater than 6 millimeters in diameter).  Since all received vials for samples BPGP32, 20170726-B, BPGW01, 
BPGP08, 20170726-A, and 20170726-C were noted to contain headspace, the holding time for the Method 8260B, RSK-
175, and MA-VPH analyses of these samples were reduced from 14 days to 7 days from sampling to analysis.  Unaffected 
vials for the remaining samples were used for analyses of volatile constituents and modification of holding times for those 
samples was not required. 

The laboratory indicated that the sample containers were intact and sufficient sample volume/mass was provided to 
complete the requested analyses. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times. 
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VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  These units were acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  Initial and continuing calibration data were not included as part of report packages.  However, laboratory 
qualifiers indicate that the continuing calibration for Aliphatic (C05-C08), Unadjusted by Method MAVPH for 
sample BPGP66 was outside of the acceptance limits. This analyte and the associated adjusted analyte were 
detected in sample BPGP66 and the results were assigned J qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in these sample sets has been indicated below.   

Method Analytes Batch MS Sample Source 
RSK-175 Dissolved Gases 488230 (AIR/28919) Not Associated 
RSK-175 Dissolved Gases 488231 (AIR/28920) Not Prepared 

245.1 Mercury 491683 (MERP/20339) Not Associated 
200.8 Metals 491594 (MPRP/74591) BPGP66 
8260B VOCs 488111 (MSV/40904) BPGP54 
8260B VOCs 488274 (MSV/40914) Not Associated 
8260B VOCs 488513 (MSV/40929) Not Prepared 

300.0 Chloride/Sulfate 489053 (MT/30960) BPGP78 from data set 10397349 
and Not Associated 

353.2 Nitrate + Nitrite 488284 (MT/30886) Not Associated 
MA-VPH VPH 487629 (MT/30801) Not Associated 
MA-EPH EPH 487958 (MTPR/5036) Not Associated 
8270D SVOCs 488256 (OEXT/39208) Not Prepared 
5310C TOC 263268 (WETA/40236) Not Associated and BPGP66 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits, with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

200.8 Manganese (dissolved) 491594 64% Acceptable 75-125% 
8260B 1,1,1,2-Tetrachloroethane 488111 160% Acceptable 75-138% 
8260B 1,1,1-Trichloroethane 488111 148% Acceptable 75-145% 
8260B 1,1,2,2-Tetrachloroethane 488111 168% Acceptable 73-150% 
8260B 1,1,2-Trichloroethane 488111 155% Acceptable 75-140% 
8260B 1,1,2-Trichlorotrifluoroethane 488111 168% Acceptable 74-150% 
8260B 1,1-Dichloroethane 488111 146% Acceptable 75-140% 
8260B 1,1-Dichloroethene 488111 156% Acceptable 73-150% 
8260B 1,1-Dichloropropene 488111 158% Acceptable 75-150% 
8260B 1,2,3-Trichlorobenzene 488111 153% Acceptable 57-147% 
8260B 1,2,3-Trichloropropane 488111 155% Acceptable 75-147% 
8260B 1,2,4-Trichlorobenzene 488111 156% Acceptable 59-142% 
8260B 1,2,4-Trimethylbenzene 488111 156% Acceptable 73-141% 
8260B 1,2-Dibromo-3-chloropropane 488111 143% Acceptable 65-136% 
8260B 1,2-Dibromoethane (EDB) 488111 149% Acceptable 75-131% 
8260B 1,2-Dichlorobenzene 488111 157% Acceptable 75-141% 
8260B 1,2-Dichloroethane 488111 128% Acceptable 75-125% 
8260B 1,2-Dichloropropane 488111 148% Acceptable 71-147% 
8260B 1,3,5-Trimethylbenzene 488111 174% 149% 75-139% 
8260B 1,3-Dichlorobenzene 488111 158% Acceptable 75-142% 
8260B 1,3-Dichloropropane 488111 160% Acceptable 75-141% 
8260B 1,4-Dichlorobenzene 488111 156% Acceptable 75-139% 
8260B 2-Chlorotoluene 488111 157% Acceptable 75-146% 
8260B 4-Chlorotoluene 488111 166% Acceptable 75-149% 
8260B Acetone 488111 172% 157% 56-150% 
8260B Allyl chloride 488111 149% 138% 66-134% 
8260B Benzene 488111 140% Acceptable 74-134% 
8260B Bromobenzene 488111 157% Acceptable 75-138% 
8260B Bromoform 488111 153% 131% 67-125% 
8260B Bromomethane 488111 Acceptable 162% 30-150% 
8260B Chlorobenzene 488111 145% Acceptable 75-133% 
8260B Chloromethane 488111 Acceptable 163% 41-150% 
8260B cis-1,2-Dichloroethene 488111 146% Acceptable 73-140% 
8260B cis-1,3-Dichloropropene 488111 151% Acceptable 72-140% 
8260B Dibromochloromethane 488111 165% 135% 74-130% 
8260B Ethylbenzene 488111 154% Acceptable 75-136% 
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VALIDATION CRITERIA CHECKLIST 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

8260B Hexachloro-1,3-butadiene 488111 192% 177% 47-150% 
8260B Isopropylbenzene (Cumene) 488111 171% 144% 75-138% 
8260B m&p-Xylene 488111 170% 143% 75-134% 
8260B Methyl-tert-butyl ether 488111 133% Acceptable 75-128% 
8260B n-Butylbenzene 488111 196% 166% 68-150% 
8260B n-Propylbenzene 488111 171% Acceptable 74-150% 
8260B o-Xylene 488111 162% 137% 75-129% 
8260B p-Isopropyltoluene 488111 199% 171% 70-142% 
8260B sec-Butylbenzene 488111 191% 164% 74-150% 
8260B Styrene 488111 157% Acceptable 70-140% 
8260B tert-Butylbenzene 488111 180% 153% 73-140% 
8260B Tetrachloroethene 488111 630% 1360% 72-141% 
8260B Tetrahydrofuran 488111 246% 207% 53-150% 
8260B Toluene 488111 153% Acceptable 71-138% 
8260B trans-1,3-Dichloropropene 488111 163% 142% 74-138% 
8260B Xylene (Total) 488111 167% 141% 75-131% 
300.0 Chloride 489053 121% N/A 90-110% 
300.0 Sulfate 489053 125% N/A 90-110% 

The detections of dissolved manganese in the associated samples in Method 200.8 batch 491594 (MPRP/74591) 
were assigned J- qualifiers and the non-detect result for associated sample BPGP32 was qualified UJ due to 
evidence of potential low bias. 
The concentration of tetrachloroethene in the unspiked parent sample was greater than 4 times the spike added and 
therefore, the acceptance limits were not applicable and qualification was not required based on the reported recoveries. 

Acetone, chloromethane, cis-1,2-dichloroethene, and sec-butylbenzene were detected in associated samples in 
batch 488111 (MSV/40904) and those results were assigned J+ qualifiers based on evidence of potential high bias.  
The non-detect results for the listed Method 8260B analytes in the associated samples did not require qualification. 

Chloride and sulfate were detected in the associated samples in Method 300.0 batch 489053 (MT/30960) and the 
results were assigned J+ qualifiers due to evidence of potential high bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits, with the 
following exceptions. 

The RPD values for bromomethane and chloromethane for Method 8260B batch 488513 (MSV/40929) exceeded the 
QC limit of 20% at 22% and 44%, respectively.  Bromomethane and chloromethane were not detected in the 
associated sample in this batch, EMW-11, and the results were qualified UJ based on evidence of poor precision. 
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VALIDATION CRITERIA CHECKLIST 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  The surrogate recoveries were within laboratory QC limits, with the following exceptions. 

Method Surrogate Sample Surrogate 
Recovery QC Limits 

MA-VPH a,a,a-Trifluorotoluene BPGP66 271% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP59 412% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP80 348% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP05 157% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP66 131% 70-130% 

The reported recoveries for a,a,a-trifluorotoluene indicated potential high biases.  Target analytes associated with 
this surrogate were detected in the affected samples and the results were assigned J+ qualifiers.  Non-detections of 
associated target analytes in these samples did not require qualification. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks submitted in these sample sets was not equal to at least 10% 
of the total number of samples.  One trip blank sample, 20170726-C, was submitted as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

Yes 

Comments:  Target analytes were not detected in the analysis of the trip blank sample. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 5% of the number of samples.  Sample 
20170726-A was submitted as a field duplicate of sample BPGP60. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicate samples were prepared as indicated below.   

Method Analytes Batch Laboratory Duplicate Sample 
Source 

RSK-175 Dissolved Gases 488230 (AIR/28919) BPGP80 

RSK-175 Dissolved Gases 488231 (AIR/28920) BPGP78 from data set 10397349 
and BPGP05 

300.0 Chloride/Sulfate 489053 (MT/30960) BPGW04 from data set 10397349 
and Not Associated 

353.2 Nitrate + Nitrite 488284 (MT/30886) BPGP66 and Not Associated 

Not Associated – The lab duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits.  The RPDs for 
laboratory duplicates prepared from non-project samples were considered but data were not qualified based on these 
results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Target analytes were reported by more than one method for submitted samples. 

Results for Methods 8260B and 8270D both included target analytes 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  The results for these analytes were non-detects for 
samples analyzed by both methods. 

Benzene, ethylbenzene, m&p-xylene, methyl-tert-butyl ether (MTBE), o-xylene, toluene, and total xylene were reported by 
Methods 8260B and MA-VPH.  These target analytes were not detected in the analyzed samples, with the following 
exception.  Benzene was detected in sample BPGP59 by Method MA-VPH at a concentration below the reporting limit for 
Method 8260B. 

Naphthalene was reported by Methods 8260B, 8270D, and MA-VPH.  Naphthalene was not detected by these analytical 
methods for the samples analyzed. 

 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the submitted samples. 
  

   
 
 
 
 
 

  



 

 
 
12 of 14 201812_TierII_10397121_APP-G1.docx 

FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  BPGP60 
Field Duplicate Sample ID:  20170726-A 

Method Analyte Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

EPA 8260B Acetone ND (80.0) 84.7 DL 

EPA 8260B Chloromethane ND (4.0) 6.6 DL 

EPA 8260B cis-1,2-Dichloroethene 5.1 4.9 4.0% 

EPA 8260B Tetrachloroethene 2,470 2,230 10.2% 

EPA 8260B Trichloroethene 42.4 43.0 1.4% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 
HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 
HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Acetone EPA 8260B 20170726-A 10397121013 84.7 80 µg/L J+ HR-MS 
Benzene MADEP-VPH BPGP59 10397121002 0.55 0.5 µg/L J+ HR-SUR 

Bromomethane EPA 8260B EMW-11 10397121006 ND 4 µg/L UJ ERPD-LCS 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP59 10397121002 1190 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP80 10397121004 784 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP05 10397121005 176 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP66 10397121015 920 100 µg/L J+ HDRRF, HR-SUR 

C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP59 10397121002 1190 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP80 10397121004 784 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP05 10397121005 176 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP66 10397121015 920 100 µg/L J+ HDRRF, HR-SUR 

Chloride EPA 300.0 BPGP66 10397121001 38.7 20 mg/L J+ HR-MS 
Chloride EPA 300.0 BPGP59 10397121002 72.4 50 mg/L J+ HR-MS 
Chloride EPA 300.0 BPGP32 10397121003 69.2 50 mg/L J+ HR-MS 
Chloride EPA 300.0 BPGP80 10397121004 81.2 50 mg/L J+ HR-MS 
Chloride EPA 300.0 BPGP05 10397121005 78.6 20 mg/L J+ HR-MS 

Chloromethane EPA 8260B BPGP80 10397121004 5.9 4 µg/L J+ HR-MS 
Chloromethane EPA 8260B EMW-11 10397121006 ND 4 µg/L UJ ERPD-LCS 
Chloromethane EPA 8260B 20170726-A 10397121013 6.6 4 µg/L J+ HR-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

cis-1,2-Dichloroethene EPA 8260B BPGP66 10397121001 8.6 1 µg/L J+ HR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP59 10397121002 11.6 1 µg/L J+ HR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP80 10397121004 29.8 1 µg/L J+ HR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP05 10397121005 4.7 1 µg/L J+ HR-MS 
cis-1,2-Dichloroethene EPA 8260B 20170726-B 10397121007 124 1 µg/L J+ HR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP60 10397121008 5.1 1 µg/L J+ HR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP54 10397121009 2.5 1 µg/L J+ HR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGW01 10397121010 120 1 µg/L J+ HR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP08 10397121011 23 1 µg/L J+ HR-MS 
cis-1,2-Dichloroethene EPA 8260B 20170726-A 10397121013 4.9 1 µg/L J+ HR-MS 
Manganese, Dissolved EPA 200.8 BPGP66 10397121001 596 2.5 µg/L J- LR-MS 
Manganese, Dissolved EPA 200.8 BPGP59 10397121002 530 2.5 µg/L J- LR-MS 
Manganese, Dissolved EPA 200.8 BPGP32 10397121003 ND 0.5 µg/L UJ LR-MS 
Manganese, Dissolved EPA 200.8 BPGP80 10397121004 627 2.5 µg/L J- LR-MS 
Manganese, Dissolved EPA 200.8 BPGP05 10397121005 24.9 0.5 µg/L J- LR-MS 

sec-Butylbenzene EPA 8260B BPGP66 10397121001 1.4 1 µg/L J+ HR-MS 
Sulfate EPA 300.0 BPGP66 10397121001 337 20 mg/L J+ HR-MS 
Sulfate EPA 300.0 BPGP59 10397121002 542 50 mg/L J+ HR-MS 
Sulfate EPA 300.0 BPGP32 10397121003 862 50 mg/L J+ HR-MS 
Sulfate EPA 300.0 BPGP80 10397121004 962 50 mg/L J+ HR-MS 
Sulfate EPA 300.0 BPGP05 10397121005 388 20 mg/L J+ HR-MS 

Total Volatile Hydrocarbons MADEP-VPH BPGP59 10397121002 1060 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP80 10397121004 698 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP05 10397121005 157 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP66 10397121015 850 100 µg/L J+ HR-SUR 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
facilities in Minneapolis, Minnesota and Green Bay, Wisconsin evaluating samples from the Billings PCE Plume site located in 
Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001 Sample Start Date:  07/26/2017 

Date Validated:  09/07/2017 Sample End Date:  07/27/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D  
 Dissolved Gases by United States Environmental Protection Agency (EPA) Method RSK-175 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Chloride and Sulfate by EPA Method 300.0 
 Nitrate plus Nitrite as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10397349 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 

Client Sample ID Laboratory Sample Number 

BPGP78 10397349001 

BPGW04 10397349002 

20170727-A 10397349003 

20170727-B 10397349004 

BPGP65B 10397349005 

BPGP46 10397349006 

BPGP46B 10397349007 

20170727-C 10397349008 

BPGP49 10397349009 

BPGP88 10397349010 

BPGP65 10397349011 

BPGP63 10397349012 

BPGP63B 10397349013 

BPGP74 10397349014 

BPGP51 10397349015 

BPGP61 10397349016 

BPGP51B 10397349017 

20170727-D 10397349018 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
JB Estimated concentration due to blank contamination 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,478 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the reports. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated 
samples may be biased low. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

RS – The RPD value in one of the constituent analytes was outside the control limits. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

Modifications to sample IDs and target analyte lists were made by project personnel and documented on receipt forms.  No 
further action was required. 

Custody seals were not present nor required since the samples were delivered to the laboratory by the project team and 
custody was maintained at all times.  Custody seals were present and intact on the shipping containers for the transfers of 
samples between Pace facilities.  
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied to the submitted samples 
for analyses. 

Method Sample(s) Analyte(s) Dilution 
Factor 

8260B BPGP65 Tetrachloroethene 25 
8260B BPGP63, BPGP63B, BPGP51 Tetrachloroethene 50 
8260B BPGP74, BPGP61 Tetrachloroethene 100 
8260B BPGP61 Trichloroethene 100 
8260B BPGP46 Tetrachloroethene 200 
8260B BPGP49 Tetrachloroethene 500 

MA-VPH BPGP78 VPH 5 
MA-VPH BPGP46 VPH 20 

200.8 BPGP78, BPGP46 Manganese (Dissolved) 20 
300.0 BPGP65B Chloride 5 
300.0 BPGW04 Sulfate 5 
300.0 BPGP78 Chloride 10 
300.0 BPGW04, BPGP46 Chloride 20 
300.0 BPGP46 Sulfate 20 
300.0 BPGP78, BPGP65B Sulfate 50 
353.2 BPGP65B, BPGP46 NO2+NO3 10 
353.2 BPGW04 NO2+NO3 20 

  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC.  Modifications to target analyte lists were made by project personnel and 
documented on receipt forms.  No further action was required. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures within the recommended temperature range of 4°C ± 2°C at temperatures of 2.4°C to 3.8°C as noted on the 
CoCs and the Sample Condition Upon Receipt Forms. 

Sample conditions for transfers between Pace facilities were acceptable.  Cooler temperatures measured following these 
transfers that were below 2.0°C were judged as acceptable since the laboratory did not report the sample containers as 
broken or frozen.  The laboratories indicated that the sample containers were intact and sufficient sample volume/mass 
was provided to complete the requested analyses. 

Pace-Billings noted that the sample vials were received with no headspace.  Pace-Minneapolis noted that at least one vial 
for the samples 20170727-A, 20170727-B, BPGP65B, BPGP46B, BPGP63, and BPGP74 was received without headspace 
(bubbles greater than 6 millimeters in diameter).  Since all received vials for samples BPGW04, 20170727-C, BPGP63B, 
and 20170727-D were noted to contain headspace, the holding time for the Method 8260B, RSK-175, and MA-VPH 
analyses of these samples were reduced from 14 days to 7 days from sampling to analysis.  Unaffected vials for the 
remaining samples were used for analyses of volatile constituents and modification of holding times for those samples was 
not required. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with 
the following exception. 

The analysis of sample 20170727-C by Method MA-VPH was performed one day after expiration of the reduced 
holding time of 7 days.  Target analytes were not detected in this analysis and the results were assigned UJ 
qualifiers. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  These units were acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in these sample sets has been indicated below.   

Method Analytes Batch MS Sample Source 
RSK-175 Dissolved Gases 488231 (AIR/28920) Not Prepared 

245.1 Mercury 490106 (MERP/20265) 20170727-C 
245.1 Mercury 491683 (MERP/20339) Not Associated 
200.8 Metals 489478 (MPRP/74282) 20170727-B 
200.8 Metals 491595 (MPRP/74592) BPGP78 
8260B VOCs 488111 (MSV/40904) BPGP54 from data set 10397121 
8260B VOCs 488274 (MSV/40914) Not Associated 
8260B VOCs 488276 (MSV/40916) BPGP46B 
8260B VOCs 488513 (MSV/40929) Not Prepared 
8260B VOCs 488721 (MSV/40940) Not Associated 
8260B VOCs 489002 (MSV/40962) BPGP25 from data set 10397549 
300.0 Chloride/Sulfate 489053 (MT/30960) BPGP78 and Not Associated 
300.0 Chloride/Sulfate 489683 (MT/31058) BPGP65B 
353.2 Nitrate + Nitrite 489073 (MT/30965) BPGP78 and Not Associated 
353.2 Nitrate + Nitrite 489580 (MT/31044) Not Associated 

MA-VPH VPH 488791 (MT/30926) 20170727-C 
MA-EPH EPH 488243 (MTPR/5038) BPGP78 
8270D SVOCs 488440 (OEXT/39226) Not Prepared 

5310C TOC 263268 (WETA/40236) BPGP66 from data set 10397121 
and Not Associated 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits, with the following exceptions. 

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

200.8 Manganese (dissolved) 491595 69% Acceptable 75-125% Acceptable 20% 
8260B 1,1,1,2-Tetrachloroethane 488111 160% Acceptable 75-138% Acceptable 30% 
8260B 1,1,1-Trichloroethane 488111 148% Acceptable 75-145% Acceptable 30% 
8260B 1,1,2,2-Tetrachloroethane 488111 168% Acceptable 73-150% Acceptable 30% 
8260B 1,1,2-Trichloroethane 488111 155% Acceptable 75-140% Acceptable 30% 
8260B 1,1,2-Trichlorotrifluoroethane 488111 168% Acceptable 74-150% Acceptable 30% 
8260B 1,1-Dichloroethane 488111 146% Acceptable 75-140% Acceptable 30% 
8260B 1,1-Dichloroethene 488111 156% Acceptable 73-150% Acceptable 30% 
8260B 1,1-Dichloropropene 488111 158% Acceptable 75-150% Acceptable 30% 
8260B 1,2,3-Trichlorobenzene 488111 153% Acceptable 57-147% Acceptable 30% 
8260B 1,2,3-Trichloropropane 488111 155% Acceptable 75-147% Acceptable 30% 
8260B 1,2,4-Trichlorobenzene 488111 156% Acceptable 59-142% Acceptable 30% 
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VALIDATION CRITERIA CHECKLIST 

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B 1,2,4-Trimethylbenzene 488111 156% Acceptable 73-141% Acceptable 30% 
8260B 1,2-Dibromo-3-chloropropane 488111 143% Acceptable 65-136% Acceptable 30% 
8260B 1,2-Dibromoethane (EDB) 488111 149% Acceptable 75-131% Acceptable 30% 
8260B 1,2-Dichlorobenzene 488111 157% Acceptable 75-141% Acceptable 30% 
8260B 1,2-Dichloroethane 488111 128% Acceptable 75-125% Acceptable 30% 
8260B 1,2-Dichloropropane 488111 148% Acceptable 71-147% Acceptable 30% 
8260B 1,3,5-Trimethylbenzene 488111 174% 149% 75-139% Acceptable 30% 
8260B 1,3-Dichlorobenzene 488111 158% Acceptable 75-142% Acceptable 30% 
8260B 1,3-Dichloropropane 488111 160% Acceptable 75-141% Acceptable 30% 
8260B 1,4-Dichlorobenzene 488111 156% Acceptable 75-139% Acceptable 30% 
8260B 2-Chlorotoluene 488111 157% Acceptable 75-146% Acceptable 30% 
8260B 4-Chlorotoluene 488111 166% Acceptable 75-149% Acceptable 30% 
8260B Acetone 488111 172% 157% 56-150% Acceptable 30% 
8260B Allyl chloride 488111 149% 138% 66-134% Acceptable 30% 
8260B Benzene 488111 140% Acceptable 74-134% Acceptable 30% 
8260B Bromobenzene 488111 157% Acceptable 75-138% Acceptable 30% 
8260B Bromoform 488111 153% 131% 67-125% Acceptable 30% 
8260B Bromomethane 488111 148% 162% 30-150% Acceptable 30% 
8260B Chlorobenzene 488111 145% Acceptable 75-133% Acceptable 30% 
8260B Chloromethane 488111 149% 163% 41-150% Acceptable 30% 
8260B cis-1,2-Dichloroethene 488111 146% Acceptable 73-140% Acceptable 30% 
8260B cis-1,3-Dichloropropene 488111 151% Acceptable 72-140% Acceptable 30% 
8260B Dibromochloromethane 488111 165% 135% 74-130% Acceptable 30% 
8260B Ethylbenzene 488111 154% Acceptable 75-136% Acceptable 30% 
8260B Hexachloro-1,3-butadiene 488111 192% 177% 47-150% Acceptable 30% 
8260B Isopropylbenzene (Cumene) 488111 171% 144% 75-138% Acceptable 30% 
8260B m&p-Xylene 488111 170% 143% 75-134% Acceptable 30% 
8260B Methyl-tert-butyl ether 488111 133% Acceptable 75-128% Acceptable 30% 
8260B n-Butylbenzene 488111 196% 166% 68-150% Acceptable 30% 
8260B n-Propylbenzene 488111 171% 146% 74-150% Acceptable 30% 
8260B o-Xylene 488111 162% 137% 75-129% Acceptable 30% 
8260B p-Isopropyltoluene 488111 199% 171% 70-142% Acceptable 30% 
8260B sec-Butylbenzene 488111 191% 164% 74-150% Acceptable 30% 
8260B Styrene 488111 157% Acceptable 70-140% Acceptable 30% 
8260B tert-Butylbenzene 488111 180% 153% 73-140% Acceptable 30% 
8260B Tetrachloroethene 488111 630% 1360% 72-141% Acceptable 30% 
8260B Tetrahydrofuran 488111 246% 207% 53-150% Acceptable 30% 
8260B Toluene 488111 153% Acceptable 71-138% Acceptable 30% 
8260B trans-1,3-Dichloropropene 488111 163% 142% 74-138% Acceptable 30% 
8260B Xylene (Total) 488111 167% 141% 75-131% Acceptable 30% 
8260B 1,1,1,2-Tetrachloroethane 488276 Acceptable 38% 75-138% 76% 30% 
8260B 1,1,1-Trichloroethane 488276 Acceptable 38% 75-145% 69% 30% 
8260B 1,1,2,2-Tetrachloroethane 488276 Acceptable 38% 73-150% 74% 30% 
8260B 1,1,2-Trichloroethane 488276 Acceptable 42% 75-140% 66% 30% 
8260B 1,1,2-Trichlorotrifluoroethane 488276 74% 35% 74-150% 71% 30% 
8260B 1,1-Dichloroethane 488276 71% 35% 75-140% 68% 30% 
8260B 1,1-Dichloroethene 488276 69% 34% 73-150% 68% 30% 
8260B 1,1-Dichloropropene 488276 68% 33% 75-150% 69% 30% 
8260B 1,2,3-Trichlorobenzene 488276 Acceptable 36% 57-147% 65% 30% 
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VALIDATION CRITERIA CHECKLIST 

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B 1,2,3-Trichloropropane 488276 Acceptable 37% 75-147% 80% 30% 
8260B 1,2,4-Trichlorobenzene 488276 Acceptable 36% 59-142% 62% 30% 
8260B 1,2,4-Trimethylbenzene 488276 Acceptable 39% 73-141% 64% 30% 
8260B 1,2-Dibromo-3-chloropropane 488276 Acceptable 40% 65-136% 84% 30% 
8260B 1,2-Dibromoethane (EDB) 488276 Acceptable 39% 75-131% 75% 30% 
8260B 1,2-Dichlorobenzene 488276 Acceptable 40% 75-141% 64% 30% 
8260B 1,2-Dichloroethane 488276 69% 30% 75-125% 76% 30% 
8260B 1,2-Dichloropropane 488276 67% 34% 71-147% 65% 30% 
8260B 1,3,5-Trimethylbenzene 488276 74% 38% 75-139% 64% 30% 
8260B 1,3-Dichlorobenzene 488276 75% 38% 75-142% 65% 30% 
8260B 1,3-Dichloropropane 488276 Acceptable 38% 75-141% 68% 30% 
8260B 1,4-Dichlorobenzene 488276 68% 34% 75-139% 65% 30% 
8260B 2,2-Dichloropropane 488276 Acceptable 37% 60-150% 68% 30% 
8260B 2-Butanone (MEK) 488276 66% 27% 68-133% 84% 30% 
8260B 2-Chlorotoluene 488276 Acceptable 39% 75-146% 65% 30% 
8260B 4-Chlorotoluene 488276 Acceptable 38% 75-149% 66% 30% 
8260B 4-Methyl-2-pentanone (MIBK) 488276 Acceptable 36% 67-150% 77% 30% 
8260B Acetone 488276 Acceptable 42% 56-150% 57% 30% 
8260B Allyl chloride 488276 66% 33% 66-134% 67% 30% 
8260B Benzene 488276 73% 35% 74-134% 71% 30% 
8260B Bromobenzene 488276 Acceptable 40% 75-138% 69% 30% 
8260B Bromochloromethane 488276 73% 34% 75-145% 72% 30% 
8260B Bromodichloromethane 488276 73% 34% 75-143% 72% 30% 
8260B Bromoform 488276 Acceptable 40% 67-125% 59% 30% 
8260B Bromomethane 488276 Acceptable 29% 30-150% 72% 30% 
8260B Carbon tetrachloride 488276 Acceptable 39% 75-150% 67% 30% 
8260B Chlorobenzene 488276 Acceptable 40% 75-133% 68% 30% 
8260B Chloroethane 488276 47% 28% 53-150% 50% 30% 
8260B Chloroform 488276 75% 37% 75-134% 68% 30% 
8260B Chloromethane 488276 Acceptable 37% 41-150% Acceptable 30% 
8260B cis-1,2-Dichloroethene 488276 Acceptable 34% 73-140% 69% 30% 
8260B cis-1,3-Dichloropropene 488276 67% 31% 72-140% 73% 30% 
8260B Dibromochloromethane 488276 Acceptable 38% 74-130% 72% 30% 
8260B Dibromomethane 488276 Acceptable 34% 70-141% 76% 30% 
8260B Dichlorodifluoromethane 488276 50% 46% 50-150% Acceptable 30% 
8260B Dichlorofluoromethane 488276 57% 41% 62-150% 32% 30% 
8260B Diethyl ether (Ethyl ether) 488276 62% 30% 71-141% 68% 30% 
8260B Ethylbenzene 488276 68% 35% 75-136% 64% 30% 
8260B Hexachloro-1,3-butadiene 488276 Acceptable 38% 47-150% 62% 30% 
8260B Isopropylbenzene (Cumene) 488276 74% 37% 75-138% 66% 30% 
8260B m&p-Xylene 488276 72% 35% 75-134% 69% 30% 
8260B Methyl-tert-butyl ether 488276 72% 33% 75-128% 75% 30% 
8260B Methylene Chloride 488276 Acceptable 32% 69-150% 71% 30% 
8260B n-Butylbenzene 488276 68% 36% 68-150% 61% 30% 
8260B n-Propylbenzene 488276 74% 40% 74-150% 60% 30% 
8260B Naphthalene 488276 Acceptable 32% 61-138% 77% 30% 
8260B o-Xylene 488276 Acceptable 35% 75-129% 74% 30% 
8260B p-Isopropyltoluene 488276 68% 37% 70-142% 60% 30% 
8260B sec-Butylbenzene 488276 Acceptable 41% 74-150% 59% 30% 
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VALIDATION CRITERIA CHECKLIST 

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B Styrene 488276 Acceptable 37% 70-140% 69% 30% 
8260B tert-Butylbenzene 488276 Acceptable 42% 73-140% 57% 30% 
8260B Tetrachloroethene 488276 263% -61% 72-141% 32% 30% 
8260B Tetrahydrofuran 488276 Acceptable 45% 53-150% 77% 30% 
8260B Toluene 488276 Acceptable 39% 71-138% 62% 30% 
8260B trans-1,2-Dichloroethene 488276 74% 39% 74-149% 62% 30% 
8260B trans-1,3-Dichloropropene 488276 Acceptable 39% 74-138% 73% 30% 
8260B Trichloroethene 488276 Acceptable -15% 70-150% 32% 30% 
8260B Trichlorofluoromethane 488276 53% 41% 57-150% Acceptable 30% 
8260B Vinyl chloride 488276 Acceptable 45% 59-150% 37% 30% 
8260B Xylene (Total) 488276 73% 35% 75-131% 70% 30% 
8260B 1,1,1,2-Tetrachloroethane 489002 142% Acceptable 75-138% 54% 30% 
8260B 1,1,1-Trichloroethane 489002 Acceptable Acceptable 75-145% 45% 30% 
8260B 1,1,2,2-Tetrachloroethane 489002 Acceptable Acceptable 73-150% 48% 30% 
8260B 1,1,2-Trichloroethane 489002 142% Acceptable 75-140% 53% 30% 
8260B 1,1,2-Trichlorotrifluoroethane 489002 Acceptable Acceptable 74-150% 39% 30% 
8260B 1,1-Dichloroethane 489002 Acceptable Acceptable 75-140% 42% 30% 
8260B 1,1-Dichloroethene 489002 Acceptable Acceptable 73-150% 42% 30% 
8260B 1,1-Dichloropropene 489002 Acceptable Acceptable 75-150% 48% 30% 
8260B 1,2,3-Trichlorobenzene 489002 Acceptable Acceptable 57-147% 47% 30% 
8260B 1,2,3-Trichloropropane 489002 Acceptable Acceptable 75-147% 47% 30% 
8260B 1,2,4-Trichlorobenzene 489002 Acceptable Acceptable 59-142% 50% 30% 
8260B 1,2,4-Trimethylbenzene 489002 Acceptable Acceptable 73-141% 47% 30% 
8260B 1,2-Dibromo-3-chloropropane 489002 143% Acceptable 65-136% 45% 30% 
8260B 1,2-Dibromoethane (EDB) 489002 144% Acceptable 75-131% 52% 30% 
8260B 1,2-Dichlorobenzene 489002 127% Acceptable 75-141% 46% 30% 
8260B 1,2-Dichloroethane 489002 Acceptable 71% 75-125% 48% 30% 
8260B 1,2-Dichloropropane 489002 Acceptable Acceptable 71-147% 47% 30% 
8260B 1,3,5-Trimethylbenzene 489002 Acceptable Acceptable 75-139% 47% 30% 
8260B 1,3-Dichlorobenzene 489002 Acceptable Acceptable 75-142% 48% 30% 
8260B 1,3-Dichloropropane 489002 Acceptable Acceptable 75-141% 48% 30% 
8260B 1,4-Dichlorobenzene 489002 Acceptable 70% 75-139% 48% 30% 
8260B 2,2-Dichloropropane 489002 Acceptable Acceptable 60-150% 47% 30% 
8260B 2-Butanone (MEK) 489002 Acceptable 58% 68-133% 52% 30% 
8260B 2-Chlorotoluene 489002 Acceptable Acceptable 75-146% 47% 30% 
8260B 4-Chlorotoluene 489002 Acceptable Acceptable 75-149% 46% 30% 
8260B 4-Methyl-2-pentanone (MIBK) 489002 Acceptable Acceptable 67-150% 49% 30% 
8260B Acetone 489002 186% Acceptable 56-150% 42% 30% 
8260B Allyl chloride 489002 Acceptable Acceptable 66-134% 46% 30% 
8260B Benzene 489002 Acceptable Acceptable 74-134% 47% 30% 
8260B Bromobenzene 489002 Acceptable Acceptable 75-138% 49% 30% 
8260B Bromochloromethane 489002 Acceptable Acceptable 75-145% 48% 30% 
8260B Bromodichloromethane 489002 Acceptable Acceptable 75-143% 49% 30% 
8260B Bromoform 489002 Acceptable Acceptable 67-125% 47% 30% 
8260B Bromomethane 489002 164% Acceptable 30-150% 37% 30% 
8260B Carbon tetrachloride 489002 Acceptable Acceptable 75-150% 49% 30% 
8260B Chlorobenzene 489002 138% Acceptable 75-133% 47% 30% 
8260B Chloroethane 489002 Acceptable Acceptable 53-150% 54% 30% 
8260B Chloroform 489002 Acceptable Acceptable 75-134% 46% 30% 
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VALIDATION CRITERIA CHECKLIST 

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B Chloromethane 489002 Acceptable Acceptable 41-150% 60% 30% 
8260B cis-1,2-Dichloroethene 489002 Acceptable Acceptable 73-140% 36% 30% 
8260B cis-1,3-Dichloropropene 489002 Acceptable Acceptable 72-140% 58% 30% 
8260B Dibromochloromethane 489002 131% Acceptable 74-130% 44% 30% 
8260B Dibromomethane 489002 Acceptable Acceptable 70-141% 51% 30% 
8260B Dichlorodifluoromethane 489002 Acceptable Acceptable 50-150% 47% 30% 
8260B Dichlorofluoromethane 489002 Acceptable Acceptable 62-150% 49% 30% 
8260B Diethyl ether (Ethyl ether) 489002 Acceptable 66% 71-141% 49% 30% 
8260B Ethylbenzene 489002 Acceptable Acceptable 75-136% 45% 30% 
8260B Hexachloro-1,3-butadiene 489002 Acceptable Acceptable 47-150% 36% 30% 
8260B Isopropylbenzene (Cumene) 489002 Acceptable Acceptable 75-138% 44% 30% 
8260B m&p-Xylene 489002 136% Acceptable 75-134% 48% 30% 
8260B Methyl-tert-butyl ether 489002 Acceptable 72% 75-128% 50% 30% 
8260B Methylene Chloride 489002 Acceptable Acceptable 69-150% 41% 30% 
8260B n-Butylbenzene 489002 Acceptable Acceptable 68-150% 43% 30% 
8260B n-Propylbenzene 489002 Acceptable Acceptable 74-150% 45% 30% 
8260B Naphthalene 489002 Acceptable Acceptable 61-138% 45% 30% 
8260B o-Xylene 489002 137% Acceptable 75-129% 46% 30% 
8260B p-Isopropyltoluene 489002 Acceptable Acceptable 70-142% 45% 30% 
8260B sec-Butylbenzene 489002 Acceptable Acceptable 74-150% 42% 30% 
8260B Styrene 489002 Acceptable Acceptable 70-140% 49% 30% 
8260B tert-Butylbenzene 489002 Acceptable Acceptable 73-140% 44% 30% 
8260B Tetrachloroethene 489002 219% 180% 72-141% Acceptable 30% 
8260B Tetrahydrofuran 489002 174% Acceptable 53-150% 57% 30% 
8260B Toluene 489002 Acceptable Acceptable 71-138% 45% 30% 
8260B trans-1,2-Dichloroethene 489002 Acceptable Acceptable 74-149% 44% 30% 
8260B trans-1,3-Dichloropropene 489002 146% Acceptable 74-138% 51% 30% 
8260B Trichlorofluoromethane 489002 Acceptable Acceptable 57-150% 52% 30% 
8260B Vinyl chloride 489002 Acceptable Acceptable 59-150% 45% 30% 
8260B Xylene (Total) 489002 137% Acceptable 75-131% 48% 30% 
300.0 Chloride 489053 121% N/A 90-110% N/A N/A 
300.0 Sulfate 489053 125% N/A 90-110% N/A N/A 

The detections of dissolved manganese in the associated samples in Method 200.8 batch 491595 (MPRP/74592) 
were assigned J- qualifiers due to evidence of potential low bias. 
The concentration of tetrachloroethene in the unspiked parent samples for Method 8260B batches 488111 (MSV/40904), 
488276 (MSV/40916), and 489002 (MSV/40962) were greater than 4 times the spike added and therefore, the acceptance 
limits were not applicable and qualification was not required based on the reported recoveries. 
The analytes with MS and/or MSD recoveries that were above the QC limits indicated potential high bias.  
Detections of these analytes in the associated samples were qualified as J+ to indicate estimated concentrations.  
Non-detections in the associated samples did not require qualification due to this non-conformance 
Analytes with MS and/or MSD percent recoveries that were less than lower laboratory QC limits were assigned J- 
qualifiers if detected and UJ if not detected in the associated samples due to evidence of potential low bias. 
Target analytes with RPD values greater than the QC limit were assigned UJ qualifiers if not detected and J 
qualifiers if detected in the associated samples due to evidence of poor precision.  
Chloride and sulfate were detected in the associated samples in Method 300.0 batch 489053 (MT/30960) and the 
results were assigned J+ qualifiers due to evidence of potential high bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS/LCSD 
QC Limits 

LCS/LCSD 
RPD 

RPD QC 
Limits 

200.8 Beryllium 491595 (MPRP/74592) 116% N/A 85-115% N/A N/A 

8260B Bromomethane 488513 (MSV/40929) Acceptable Acceptable 30-150% 22% 20% 
8260B Chloromethane 488513 (MSV/40929) Acceptable Acceptable 46-145% 44% 20% 
8260B Trichlorofluoromethane 488721 (MSV/40940) 69% N/A 71-125% N/A N/A 
8260B Trichlorofluoromethane 489002 (MSV/40962) 69% N/A 71-125% N/A N/A 
8270D Hexachloroethane 488440 (OEXT/39226) Acceptable Acceptable 30-125% 22% 20% 

Beryllium was not detected in the associated samples in batch 491595 (MPRP/74592) and the qualification of the results 
was not required based on the evidence of potential high bias. 

Bromomethane, chloromethane, and hexachloroethane were not detected in the associated samples in the 
identified batches.  These results were assigned UJ qualifiers due to evidence of poor precision. 
Trichlorofluoromethane was not detected in the associated samples in batches 488721 and 489002 and the results 
were qualified UJ based on evidence of potential low bias. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  The surrogate recoveries were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks submitted in this sample set was equal to at least 10% of the 
total number of samples.  One trip blank sample, 20170727-D, one field blank sample, 20170727-C, and one equipment 
blank sample, 20170727-B, were submitted as part of this sample set. 



 

 
 
14 of 48 201812_TierII_10397349_APP-G2.docx 

VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the analysis of the trip blank, field blank, or equipment blank samples, 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
20170727-B (EB) EPA 8260B Acetone 114 µg/L 
20170727-B (EB) EPA 8260B Allyl chloride 6.3 µg/L 
20170727-B (EB) EPA 8260B Toluene 2.3 µg/L 
20170727-B (EB) MADEP VPH Aliphatic (C05-C08), Unadjusted 22.1 µg/L 
20170727-B (EB) MADEP VPH Toluene 2.1 µg/L 
20170727-B (EB) EPA 200.8 Barium, Dissolved 0.62 µg/L 
20170727-C (FB) EPA 8260B Acetone 34.9 µg/L 
20170727-C (FB) EPA 353.2 Nitrogen, NO2 plus NO3 0.026 mg/L 

Acetone was detected in the associated samples at concentrations less than the equipment blank (20170727-B) 
level and the results were assigned U qualifiers.  Toluene was detected in associated sample BPGP49 at a 
concentration less than the equipment blank concentration and the result was assigned a U qualifier. 
 
Aliphatic (C05-C08), Unadjusted was detected in associated sample BPGW04 at a concentration greater than the 
equipment blank but less than 10 times the EB concentration.  The result was assigned a JB qualifier. 
Nitrate plus nitrite was detected in associated sample BPGP78 at a concentration greater than the field blank but 
less than 10 times the FB concentration.  The result was assigned a JB qualifier. 
Allyl chloride was not detected in the associated samples and qualification of the results was not required.  Toluene was not 
detected in the Method MA-VPH analyses of the associated samples and qualification of the results was not required. 

Barium was detected in associated samples at concentrations greater than 10 times the blank level and qualification of the 
results was not required. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 5% of the number of samples.  Field 
duplicate samples were not submitted as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicate samples were prepared as indicated below.   

Method Analytes Batch Laboratory Duplicate Sample 
Source 

RSK-175 Dissolved Gases 488231 (AIR/28920) BPGP78 and  
BPGP05 from data set 10397121 

300.0 Chloride/Sulfate 489053 (MT/30960) BPGW04 and Not Associated 
300.0 Chloride/Sulfate 489683 (MT/31058) BPGP46 
353.2 Nitrate + Nitrite 489073 (MT/30965) BPGW04 and Not Associated 
353.2 Nitrate + Nitrite 489580 (MT/31044) BPGP65B and Not Associated 

MA-VPH VPH 488791 (MT/30926) BPGW04 
MA-EPH EPH 488243 (MTPR/5038) BPGW04 

Not Associated – The lab duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits.  The RPDs for 
laboratory duplicates prepared from non-project samples were considered but data were not qualified based on these 
results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were reported by more than one method for submitted samples. 

Results for Methods 8260B and 8270D both included target analytes 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  The results for these analytes were non-detects for 
samples analyzed by both methods, except for the following. 

1,2-Dichlorobenzene was detected in sample BPGP46 by Method 8260B but was reported as non-detected by Method 
8270D.  The Method 8260B result was less than the applicable reporting limit for the analyte by Method 8270D and no 
further action was required. 

Benzene, ethylbenzene, m&p-xylene, methyl-tert-butyl ether (MTBE), o-xylene, toluene, and total xylene were reported by 
Methods 8260B and MA-VPH.  These target analytes were not detected in the analyzed samples, with the following 
exception.   

Sample ID Analyte Result Method Reporting 
Limit Units RPD 

BPGP78 Benzene 
10.0 MADEP VPH 2.5 

µg/L 13.9% 
8.7 EPA 8260B 1.0 

BPGP78 Ethylbenzene 
69.0 MADEP VPH 2.5 

µg/L 16.6% 
81.5 EPA 8260B 1.0 

BPGP46 Methyl-tert-butyl ether 
14.1 MADEP VPH 1.0 

µg/L --- 
ND EPA 8260B 1.0 

20170727-B Toluene 
2.1 MADEP VPH 0.5 

µg/L 9.1% 
2.3 EPA 8260B 1.0 

The detection of methyl-tert-butyl ether in sample BPGP46 by Method MA-VPH was greater than 5 times the 
reporting limit.  Therefore, the MTBE results by Methods MA-VPH and 8260B for sample BPGP46 were assigned J 
and UJ qualifiers, respectively, due to evidence of poor precision. 
Naphthalene was reported by Methods 8260B, 8270D, and MA-VPH.  Naphthalene was not detected in the samples by 
these analytical methods when all three were applied. 

 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the submitted samples. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HS The sample vials contained headspace. 

HT-AN Sample was analyzed outside of the method holding time. 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 
HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 
LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 
EBD Equipment blank detection 
FBD Field blank detection 

OTHER Other 
 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP46 10397349006 1.4 1 µg/L J+ HR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,1,1,2-Tetrachloroethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,1-Trichloroethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1-Trichloroethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1-Trichloroethane EPA 8260B BPGP49 10397349009 2.1 1 µg/L J- ERPD-MS, LR-MS 
1,1,1-Trichloroethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1-Trichloroethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1-Trichloroethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1-Trichloroethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1-Trichloroethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1-Trichloroethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,1-Trichloroethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,1,1-Trichloroethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2,2-Tetrachloroethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2,2-Tetrachloroethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,1,2,2-Tetrachloroethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichloroethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichloroethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichloroethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichloroethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichloroethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,2-Trichloroethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichloroethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichloroethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichloroethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichloroethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichloroethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichloroethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1-Dichloroethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B BPGP74 10397349014 1.9 1 µg/L J- ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloroethene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloropropene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloropropene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloropropene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloropropene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloropropene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloropropene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloropropene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloropropene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloropropene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,1-Dichloropropene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloropropene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichlorobenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,2,3-Trichlorobenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichlorobenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,2,3-Trichlorobenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
1,2,3-Trichloropropane EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,3-Trichloropropane EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
1,2,3-Trichloropropane EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trichlorobenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trichlorobenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,2,4-Trichlorobenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trichlorobenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP46 10397349006 2.4 1 µg/L J+ HR-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP49 10397349009 3.3 1 µg/L J- ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP61 10397349016 34.9 1 µg/L J- ERPD-MS, LR-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trimethylbenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,2-Dibromoethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromoethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromoethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromoethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromoethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromoethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromoethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromoethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromoethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dibromoethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,2-Dibromoethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,2-Dichlorobenzene EPA 8260B BPGP46 10397349006 1.7 1 µg/L J+ HR-MS 
1,2-Dichlorobenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichlorobenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichlorobenzene EPA 8260B BPGP49 10397349009 9.1 1 µg/L J- ERPD-MS, LR-MS 
1,2-Dichlorobenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichlorobenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichlorobenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichlorobenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichlorobenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichlorobenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichlorobenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
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1,2-Dichlorobenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,2-Dichloroethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,2-Dichloroethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloropropane EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
1,2-Dichloropropane EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloropropane EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloropropane EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloropropane EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloropropane EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloropropane EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloropropane EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloropropane EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloropropane EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloropropane EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
1,2-Dichloropropane EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,3,5-Trimethylbenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP46 10397349006 1 1 µg/L J+ HR-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
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1,3,5-Trimethylbenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,3,5-Trimethylbenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,3-Dichlorobenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichlorobenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichlorobenzene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichlorobenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichlorobenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichlorobenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichlorobenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichlorobenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichlorobenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichlorobenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,3-Dichlorobenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichloropropane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,3-Dichloropropane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichloropropane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichloropropane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichloropropane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichloropropane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
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1,3-Dichloropropane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichloropropane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichloropropane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichloropropane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,3-Dichloropropane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,3-Dichloropropane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
1,4-Dichlorobenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
1,4-Dichlorobenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
2,2-Dichloropropane EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
2,2-Dichloropropane EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
2,2-Dichloropropane EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
2,2-Dichloropropane EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
2,2-Dichloropropane EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
2,2-Dichloropropane EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
2,2-Dichloropropane EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
2,2-Dichloropropane EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
2,2-Dichloropropane EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
2,2-Dichloropropane EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
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2,2-Dichloropropane EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
2,2-Dichloropropane EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

2-Butanone EPA 8260B 20170727-B 10397349004 ND 5 µg/L UJ ERPD-MS 
2-Butanone EPA 8260B BPGP46B 10397349007 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B 20170727-C 10397349008 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP49 10397349009 18.8 5 µg/L J- ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP65 10397349011 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP63 10397349012 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP63B 10397349013 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP74 10397349014 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP51 10397349015 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP61 10397349016 63.9 5 µg/L J- ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP51B 10397349017 ND 5 µg/L UJ ERPD-MS 
2-Butanone EPA 8260B 20170727-D 10397349018 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
2-Chlorotoluene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
2-Chlorotoluene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
2-Chlorotoluene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
2-Chlorotoluene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
2-Chlorotoluene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
2-Chlorotoluene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
2-Chlorotoluene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
2-Chlorotoluene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
2-Chlorotoluene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
2-Chlorotoluene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
2-Chlorotoluene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
4-Chlorotoluene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
4-Chlorotoluene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
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4-Chlorotoluene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
4-Chlorotoluene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
4-Chlorotoluene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
4-Chlorotoluene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
4-Chlorotoluene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
4-Chlorotoluene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
4-Chlorotoluene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
4-Chlorotoluene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
4-Chlorotoluene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
4-Chlorotoluene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Methyl-2-Pentanone EPA 8260B 20170727-B 10397349004 ND 5 µg/L UJ ERPD-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP46B 10397349007 ND 5 µg/L UJ ERPD-MS, LR-MS 
4-Methyl-2-Pentanone EPA 8260B 20170727-C 10397349008 ND 5 µg/L UJ ERPD-MS, LR-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP49 10397349009 ND 5 µg/L UJ ERPD-MS, LR-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP65 10397349011 ND 5 µg/L UJ ERPD-MS, LR-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP63 10397349012 ND 5 µg/L UJ ERPD-MS, LR-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP63B 10397349013 ND 5 µg/L UJ ERPD-MS, LR-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP74 10397349014 ND 5 µg/L UJ ERPD-MS, LR-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP51 10397349015 ND 5 µg/L UJ ERPD-MS, LR-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP61 10397349016 ND 5 µg/L UJ ERPD-MS, LR-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP51B 10397349017 ND 5 µg/L UJ ERPD-MS 
4-Methyl-2-Pentanone EPA 8260B 20170727-D 10397349018 ND 5 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B BPGP78 10397349001 69 20 µg/L U EBD 
Acetone EPA 8260B BPGW04 10397349002 21.8 20 µg/L U EBD 
Acetone EPA 8260B 20170727-B 10397349004 114 20 µg/L J+ ERPD-MS, HR-MS 
Acetone EPA 8260B BPGP46B 10397349007 ND 20 µg/L UJ ERPD-MS, LR-MS 
Acetone EPA 8260B 20170727-C 10397349008 34.9 20 µg/L U EBD, ERPD-MS, LR-MS 
Acetone EPA 8260B BPGP49 10397349009 55 20 µg/L U EBD, ERPD-MS, LR-MS 
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Acetone EPA 8260B BPGP88 10397349010 24.3 20 µg/L U EBD 
Acetone EPA 8260B BPGP65 10397349011 30.7 20 µg/L U EBD, ERPD-MS, LR-MS 
Acetone EPA 8260B BPGP63 10397349012 37.6 20 µg/L U EBD, ERPD-MS, LR-MS 
Acetone EPA 8260B BPGP63B 10397349013 39.9 20 µg/L U EBD, ERPD-MS, LR-MS 
Acetone EPA 8260B BPGP74 10397349014 20.2 20 µg/L U EBD, ERPD-MS, LR-MS 
Acetone EPA 8260B BPGP51 10397349015 26.7 20 µg/L U EBD, ERPD-MS, LR-MS 
Acetone EPA 8260B BPGP61 10397349016 64.8 20 µg/L U EBD, ERPD-MS, LR-MS 
Acetone EPA 8260B BPGP51B 10397349017 32.2 20 µg/L U EBD, ERPD-MS, HR-MS 
Acetone EPA 8260B 20170727-D 10397349018 ND 20 µg/L UJ ERPD-MS, LR-MS 

Allyl Chloride EPA 8260B 20170727-B 10397349004 6.3 4 µg/L J ERPD-MS 
Allyl Chloride EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
Allyl Chloride EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
Allyl Chloride EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
Allyl Chloride EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
Allyl Chloride EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
Allyl Chloride EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
Allyl Chloride EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
Allyl Chloride EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
Allyl Chloride EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
Allyl Chloride EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
Allyl Chloride EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Benzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Benzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Benzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Benzene MADEP-VPH 20170727-C 10397349008 ND 0.5 µg/L UJ HS, HT-AN 
Benzene EPA 8260B BPGP49 10397349009 1.6 1 µg/L J- ERPD-MS, LR-MS 
Benzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Benzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 



 

 
 
201812_TierII_10397349_APP-G2.docx 30 of 48 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Benzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Benzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Benzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Benzene EPA 8260B BPGP61 10397349016 1.8 1 µg/L J- ERPD-MS, LR-MS 
Benzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Benzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromobenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Bromobenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromobenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromobenzene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromobenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromobenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromobenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromobenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromobenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromobenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromobenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Bromobenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromochloromethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Bromochloromethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromochloromethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromochloromethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromochloromethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromochloromethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromochloromethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromochloromethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromochloromethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromochloromethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Bromochloromethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Bromochloromethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Bromodichloromethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromodichloromethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromodichloromethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromodichloromethane EPA 8260B BPGP65 10397349011 1.9 1 µg/L J- ERPD-MS, LR-MS 
Bromodichloromethane EPA 8260B BPGP63 10397349012 2.8 1 µg/L J- ERPD-MS, LR-MS 
Bromodichloromethane EPA 8260B BPGP63B 10397349013 3.2 1 µg/L J- ERPD-MS, LR-MS 
Bromodichloromethane EPA 8260B BPGP74 10397349014 2.9 1 µg/L J- ERPD-MS, LR-MS 
Bromodichloromethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromodichloromethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Bromodichloromethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Bromodichloromethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromoform EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
Bromoform EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromoform EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromoform EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromoform EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromoform EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromoform EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromoform EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromoform EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromoform EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromoform EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
Bromoform EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B BPGP78 10397349001 ND 4 µg/L UJ ERPD-LCS 
Bromomethane EPA 8260B BPGW04 10397349002 ND 4 µg/L UJ ERPD-LCS 
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Bromomethane EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
Bromomethane EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromomethane EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromomethane EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromomethane EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromomethane EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromomethane EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromomethane EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromomethane EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromomethane EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
Bromomethane EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
Bromomethane EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

C5-C8, Aliphatic, Adjusted MADEP-VPH 20170727-C 10397349008 ND 20 µg/L UJ HS, HT-AN 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGW04 10397349002 50.6 20 µg/L JB EBD 
C5-C8, Aliphatic, Unadjusted MADEP-VPH 20170727-C 10397349008 ND 20 µg/L UJ HS, HT-AN 

C9-C10, Aromatic, Unadjusted MADEP-VPH 20170727-C 10397349008 ND 20 µg/L UJ HS, HT-AN 
C9-C12, Aliphatic, Adjusted MADEP-VPH 20170727-C 10397349008 ND 20 µg/L UJ HS, HT-AN 

C9-C12, Aliphatic, Unadjusted MADEP-VPH 20170727-C 10397349008 ND 20 µg/L UJ HS, HT-AN 
Carbon tetrachloride EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Carbon tetrachloride EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Carbon tetrachloride EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Carbon tetrachloride EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Carbon tetrachloride EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Carbon tetrachloride EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Carbon tetrachloride EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Carbon tetrachloride EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Carbon tetrachloride EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Carbon tetrachloride EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Carbon tetrachloride EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Carbon tetrachloride EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloride EPA 300.0 BPGP78 10397349001 121 10 mg/L J+ HR-MS 
Chloride EPA 300.0 BPGW04 10397349002 180 20 mg/L J+ HR-MS 

Chlorobenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Chlorobenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chlorobenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chlorobenzene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chlorobenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chlorobenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chlorobenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chlorobenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chlorobenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chlorobenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chlorobenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Chlorobenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Chloroethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Chloroethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Chloroform EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Chloroform EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroform EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroform EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroform EPA 8260B BPGP65 10397349011 18.3 1 µg/L J- ERPD-MS, LR-MS 
Chloroform EPA 8260B BPGP63 10397349012 25.3 1 µg/L J- ERPD-MS, LR-MS 
Chloroform EPA 8260B BPGP63B 10397349013 28.9 1 µg/L J- ERPD-MS, LR-MS 
Chloroform EPA 8260B BPGP74 10397349014 31.6 1 µg/L J- ERPD-MS, LR-MS 
Chloroform EPA 8260B BPGP51 10397349015 11.1 1 µg/L J- ERPD-MS, LR-MS 
Chloroform EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Chloroform EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Chloroform EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloromethane EPA 8260B BPGP78 10397349001 ND 4 µg/L UJ ERPD-LCS 
Chloromethane EPA 8260B BPGW04 10397349002 ND 4 µg/L UJ ERPD-LCS 
Chloromethane EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
Chloromethane EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ LR-MS 
Chloromethane EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ LR-MS 
Chloromethane EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ LR-MS 
Chloromethane EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ LR-MS 
Chloromethane EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ LR-MS 
Chloromethane EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ LR-MS 
Chloromethane EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ LR-MS 
Chloromethane EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ LR-MS 
Chloromethane EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ LR-MS 
Chloromethane EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
Chloromethane EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ LR-MS 

cis-1,2-Dichloroethene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP46 10397349006 118 1 µg/L J+ HR-MS 
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cis-1,2-Dichloroethene EPA 8260B BPGP46B 10397349007 1 1 µg/L J- ERPD-MS, LR-MS 
cis-1,2-Dichloroethene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP49 10397349009 8.4 1 µg/L J- ERPD-MS, LR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP65 10397349011 3.1 1 µg/L J- ERPD-MS, LR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP63 10397349012 14 1 µg/L J- ERPD-MS, LR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP63B 10397349013 4.9 1 µg/L J- ERPD-MS, LR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP74 10397349014 108 1 µg/L J- ERPD-MS, LR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP51 10397349015 1.3 1 µg/L J- ERPD-MS, LR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP61 10397349016 65 1 µg/L J- ERPD-MS, LR-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
cis-1,2-Dichloroethene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

cis-1,3-Dichloropropene EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
cis-1,3-Dichloropropene EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
cis-1,3-Dichloropropene EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromochloromethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Dibromochloromethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dibromochloromethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dibromochloromethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dibromochloromethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Dibromochloromethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dibromochloromethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dibromochloromethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dibromochloromethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dibromochloromethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dibromochloromethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Dibromochloromethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromomethane EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
Dibromomethane EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromomethane EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromomethane EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromomethane EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromomethane EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromomethane EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromomethane EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromomethane EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromomethane EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
Dibromomethane EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
Dibromomethane EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Dichlorodifluoromethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Dichlorodifluoromethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ LR-MS 
Dichlorodifluoromethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ LR-MS 
Dichlorodifluoromethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ LR-MS 
Dichlorodifluoromethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ LR-MS 
Dichlorodifluoromethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ LR-MS 
Dichlorodifluoromethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ LR-MS 
Dichlorodifluoromethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ LR-MS 
Dichlorodifluoromethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ LR-MS 



 

 
 
201812_TierII_10397349_APP-G2.docx 37 of 48 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Dichlorodifluoromethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ LR-MS 
Dichlorodifluoromethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Dichlorodifluoromethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ LR-MS 
Dichlorofluoromethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Dichlorofluoromethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dichlorofluoromethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dichlorofluoromethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dichlorofluoromethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dichlorofluoromethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dichlorofluoromethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dichlorofluoromethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dichlorofluoromethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dichlorofluoromethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Dichlorofluoromethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Dichlorofluoromethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Diethyl ether EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
Diethyl ether EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
Diethyl ether EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 
Ethylbenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
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Ethylbenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Ethylbenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Ethylbenzene MADEP-VPH 20170727-C 10397349008 ND 0.5 µg/L UJ HS, HT-AN 
Ethylbenzene EPA 8260B BPGP49 10397349009 59.3 1 µg/L J- ERPD-MS, LR-MS 
Ethylbenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Ethylbenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Ethylbenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Ethylbenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Ethylbenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Ethylbenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Ethylbenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Ethylbenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachlorobutadiene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Hexachlorobutadiene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Hexachlorobutadiene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Hexachlorobutadiene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
Hexachlorobutadiene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Hexachlorobutadiene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Hexachlorobutadiene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Hexachlorobutadiene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Hexachlorobutadiene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Hexachlorobutadiene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Hexachlorobutadiene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Hexachlorobutadiene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachloroethane 8270D BPGP78 10397349001 ND 10.3 µg/L UJ ERPD-LCS 
Hexachloroethane 8270D BPGW04 10397349002 ND 10.4 µg/L UJ ERPD-LCS 
Hexachloroethane 8270D 20170727-B 10397349004 ND 10.6 µg/L UJ ERPD-LCS 
Hexachloroethane 8270D BPGP65B 10397349005 ND 11.1 µg/L UJ ERPD-LCS 
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Hexachloroethane 8270D BPGP46 10397349006 ND 10.4 µg/L UJ ERPD-LCS 
Hexachloroethane 8270D 20170727-C 10397349008 ND 10.3 µg/L UJ ERPD-LCS 
Isopropylbenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
Isopropylbenzene EPA 8260B BPGP46 10397349006 2.4 1 µg/L J+ HR-MS 
Isopropylbenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Isopropylbenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Isopropylbenzene EPA 8260B BPGP49 10397349009 18.5 1 µg/L J- ERPD-MS, LR-MS 
Isopropylbenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Isopropylbenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Isopropylbenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Isopropylbenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Isopropylbenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Isopropylbenzene EPA 8260B BPGP61 10397349016 60.7 1 µg/L J- ERPD-MS, LR-MS 
Isopropylbenzene EPA 8260B BPGP51B 10397349017 1.8 1 µg/L J ERPD-MS 
Isopropylbenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

m,p-Xylene EPA 8260B 20170727-B 10397349004 ND 2 µg/L UJ ERPD-MS 
m,p-Xylene EPA 8260B BPGP46B 10397349007 ND 2 µg/L UJ ERPD-MS, LR-MS 
m,p-Xylene EPA 8260B 20170727-C 10397349008 ND 2 µg/L UJ ERPD-MS, LR-MS 
m,p-Xylene MADEP-VPH 20170727-C 10397349008 ND 0.5 µg/L UJ HS, HT-AN 
m,p-Xylene EPA 8260B BPGP49 10397349009 ND 2 µg/L UJ ERPD-MS, LR-MS 
m,p-Xylene EPA 8260B BPGP65 10397349011 ND 2 µg/L UJ ERPD-MS, LR-MS 
m,p-Xylene EPA 8260B BPGP63 10397349012 ND 2 µg/L UJ ERPD-MS, LR-MS 
m,p-Xylene EPA 8260B BPGP63B 10397349013 ND 2 µg/L UJ ERPD-MS, LR-MS 
m,p-Xylene EPA 8260B BPGP74 10397349014 ND 2 µg/L UJ ERPD-MS, LR-MS 
m,p-Xylene EPA 8260B BPGP51 10397349015 ND 2 µg/L UJ ERPD-MS, LR-MS 
m,p-Xylene EPA 8260B BPGP61 10397349016 6.9 2 µg/L J- ERPD-MS, LR-MS 
m,p-Xylene EPA 8260B BPGP51B 10397349017 ND 2 µg/L UJ ERPD-MS 
m,p-Xylene EPA 8260B 20170727-D 10397349018 ND 2 µg/L UJ ERPD-MS, LR-MS 
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Manganese, Dissolved EPA 200.8 BPGP78 10397349001 724 10 µg/L J- LR-MS 
Manganese, Dissolved EPA 200.8 BPGW04 10397349002 44.9 0.5 µg/L J- LR-MS 
Manganese, Dissolved EPA 200.8 BPGP65B 10397349005 57.2 0.5 µg/L J- LR-MS 
Manganese, Dissolved EPA 200.8 BPGP46 10397349006 885 10 µg/L J- LR-MS 

Methylene Chloride EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
Methylene Chloride EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
Methylene Chloride EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
Methylene Chloride EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
Methylene Chloride EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
Methylene Chloride EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
Methylene Chloride EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
Methylene Chloride EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
Methylene Chloride EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
Methylene Chloride EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
Methylene Chloride EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
Methylene Chloride EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
MTBE MADEP-VPH BPGP46 10397349006 14.1 1 µg/L J OTHER 
MTBE EPA 8260B BPGP46 10397349006 ND 1 µg/L UJ OTHER 
MTBE EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE MADEP-VPH 20170727-C 10397349008 ND 1 µg/L UJ HS, HT-AN 
MTBE EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
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MTBE EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
MTBE EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
Naphthalene EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
Naphthalene EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
Naphthalene MADEP-VPH 20170727-C 10397349008 ND 5 µg/L UJ HS, HT-AN 
Naphthalene EPA 8260B BPGP49 10397349009 7.6 4 µg/L J- ERPD-MS, LR-MS 
Naphthalene EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
Naphthalene EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
Naphthalene EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
Naphthalene EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
Naphthalene EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
Naphthalene EPA 8260B BPGP61 10397349016 11.4 4 µg/L J- ERPD-MS, LR-MS 
Naphthalene EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
Naphthalene EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

n-Butylbenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
n-Butylbenzene EPA 8260B BPGP46 10397349006 2.9 1 µg/L J+ HR-MS 
n-Butylbenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Butylbenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Butylbenzene EPA 8260B BPGP49 10397349009 1.4 1 µg/L J- ERPD-MS, LR-MS 
n-Butylbenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Butylbenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Butylbenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Butylbenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Butylbenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Butylbenzene EPA 8260B BPGP61 10397349016 17.8 1 µg/L J- ERPD-MS, LR-MS 
n-Butylbenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
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n-Butylbenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
Nitrogen, Nitrate & Nitrite EPA 353.2 BPGP78 10397349001 0.033 0.01 mg/L JB FBD 

n-Propylbenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
n-Propylbenzene EPA 8260B BPGP46 10397349006 1.7 1 µg/L J+ HR-MS 
n-Propylbenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Propylbenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Propylbenzene EPA 8260B BPGP49 10397349009 44.5 1 µg/L J- ERPD-MS, LR-MS 
n-Propylbenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Propylbenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Propylbenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Propylbenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Propylbenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
n-Propylbenzene EPA 8260B BPGP61 10397349016 7 1 µg/L J- ERPD-MS, LR-MS 
n-Propylbenzene EPA 8260B BPGP51B 10397349017 4.6 1 µg/L J ERPD-MS 
n-Propylbenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
o-Xylene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
o-Xylene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
o-Xylene MADEP-VPH 20170727-C 10397349008 ND 0.5 µg/L UJ HS, HT-AN 
o-Xylene EPA 8260B BPGP49 10397349009 2.2 1 µg/L J- ERPD-MS, LR-MS 
o-Xylene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
o-Xylene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
o-Xylene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
o-Xylene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
o-Xylene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
o-Xylene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
o-Xylene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
o-Xylene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
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p-Isopropyltoluene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
p-Isopropyltoluene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
p-Isopropyltoluene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
p-Isopropyltoluene EPA 8260B BPGP49 10397349009 3.2 1 µg/L J- ERPD-MS, LR-MS 
p-Isopropyltoluene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
p-Isopropyltoluene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
p-Isopropyltoluene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
p-Isopropyltoluene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
p-Isopropyltoluene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
p-Isopropyltoluene EPA 8260B BPGP61 10397349016 8.2 1 µg/L J- ERPD-MS, LR-MS 
p-Isopropyltoluene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
p-Isopropyltoluene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
sec-Butylbenzene EPA 8260B BPGP46 10397349006 7.6 1 µg/L J+ HR-MS 
sec-Butylbenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B BPGP49 10397349009 3.5 1 µg/L J- ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B BPGP61 10397349016 16.7 1 µg/L J- ERPD-MS, LR-MS 
sec-Butylbenzene EPA 8260B BPGP51B 10397349017 2.7 1 µg/L J ERPD-MS 
sec-Butylbenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Styrene EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
Styrene EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
Styrene EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
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Styrene EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
Styrene EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
Styrene EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
Styrene EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
Styrene EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
Styrene EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
Styrene EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
Styrene EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
Styrene EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 
Sulfate EPA 300.0 BPGP78 10397349001 1190 50 mg/L J+ HR-MS 
Sulfate EPA 300.0 BPGW04 10397349002 136 5 mg/L J+ HR-MS 

tert-Butylbenzene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
tert-Butylbenzene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
tert-Butylbenzene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
tert-Butylbenzene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
tert-Butylbenzene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
tert-Butylbenzene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
tert-Butylbenzene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
tert-Butylbenzene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
tert-Butylbenzene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
tert-Butylbenzene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
tert-Butylbenzene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
tert-Butylbenzene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 
Tetrahydrofuran EPA 8260B 20170727-B 10397349004 ND 10 µg/L UJ ERPD-MS 
Tetrahydrofuran EPA 8260B BPGP46B 10397349007 ND 10 µg/L UJ ERPD-MS, LR-MS 
Tetrahydrofuran EPA 8260B 20170727-C 10397349008 ND 10 µg/L UJ ERPD-MS, LR-MS 
Tetrahydrofuran EPA 8260B BPGP49 10397349009 ND 10 µg/L UJ ERPD-MS, LR-MS 
Tetrahydrofuran EPA 8260B BPGP65 10397349011 ND 10 µg/L UJ ERPD-MS, LR-MS 
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Tetrahydrofuran EPA 8260B BPGP63 10397349012 ND 10 µg/L UJ ERPD-MS, LR-MS 
Tetrahydrofuran EPA 8260B BPGP63B 10397349013 ND 10 µg/L UJ ERPD-MS, LR-MS 
Tetrahydrofuran EPA 8260B BPGP74 10397349014 ND 10 µg/L UJ ERPD-MS, LR-MS 
Tetrahydrofuran EPA 8260B BPGP51 10397349015 ND 10 µg/L UJ ERPD-MS, LR-MS 
Tetrahydrofuran EPA 8260B BPGP61 10397349016 ND 10 µg/L UJ ERPD-MS, LR-MS 
Tetrahydrofuran EPA 8260B BPGP51B 10397349017 ND 10 µg/L UJ ERPD-MS 
Tetrahydrofuran EPA 8260B 20170727-D 10397349018 ND 10 µg/L UJ ERPD-MS, LR-MS 

Toluene EPA 8260B 20170727-B 10397349004 2.3 1 µg/L J ERPD-MS 
Toluene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
Toluene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
Toluene MADEP-VPH 20170727-C 10397349008 ND 0.5 µg/L UJ HS, HT-AN 
Toluene EPA 8260B BPGP49 10397349009 1.5 1 µg/L U EBD, ERPD-MS, LR-MS 
Toluene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
Toluene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
Toluene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
Toluene EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ ERPD-MS, LR-MS 
Toluene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
Toluene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
Toluene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
Toluene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Total Volatile Hydrocarbons MADEP-VPH 20170727-C 10397349008 ND 20 µg/L UJ HS, HT-AN 
trans-1,2-Dichloroethene EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ ERPD-MS, LR-MS 
trans-1,2-Dichloroethene EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ ERPD-MS, LR-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ ERPD-MS, LR-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ ERPD-MS, LR-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ ERPD-MS, LR-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ ERPD-MS, LR-MS 
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trans-1,2-Dichloroethene EPA 8260B BPGP74 10397349014 1.2 1 µg/L J- ERPD-MS, LR-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ ERPD-MS, LR-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ ERPD-MS, LR-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS 
trans-1,2-Dichloroethene EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,3-Dichloropropene EPA 8260B 20170727-B 10397349004 ND 4 µg/L UJ ERPD-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP46B 10397349007 ND 4 µg/L UJ ERPD-MS, LR-MS 
trans-1,3-Dichloropropene EPA 8260B 20170727-C 10397349008 ND 4 µg/L UJ ERPD-MS, LR-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP49 10397349009 ND 4 µg/L UJ ERPD-MS, LR-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP65 10397349011 ND 4 µg/L UJ ERPD-MS, LR-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP63 10397349012 ND 4 µg/L UJ ERPD-MS, LR-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP63B 10397349013 ND 4 µg/L UJ ERPD-MS, LR-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP74 10397349014 ND 4 µg/L UJ ERPD-MS, LR-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP51 10397349015 ND 4 µg/L UJ ERPD-MS, LR-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP61 10397349016 ND 4 µg/L UJ ERPD-MS, LR-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP51B 10397349017 ND 4 µg/L UJ ERPD-MS 
trans-1,3-Dichloropropene EPA 8260B 20170727-D 10397349018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Trichloroethene EPA 8260B BPGP46B 10397349007 66.4 0.4 µg/L J- ERPD-MS, LR-MS 
Trichloroethene EPA 8260B 20170727-C 10397349008 ND 0.4 µg/L UJ ERPD-MS, LR-MS 
Trichloroethene EPA 8260B BPGP49 10397349009 22.3 0.4 µg/L J- ERPD-MS, LR-MS 
Trichloroethene EPA 8260B BPGP65 10397349011 8.2 0.4 µg/L J- ERPD-MS, LR-MS 
Trichloroethene EPA 8260B BPGP63 10397349012 24.6 0.4 µg/L J- ERPD-MS, LR-MS 
Trichloroethene EPA 8260B BPGP63B 10397349013 9.9 0.4 µg/L J- ERPD-MS, LR-MS 
Trichloroethene EPA 8260B BPGP74 10397349014 126 0.4 µg/L J- ERPD-MS, LR-MS 
Trichloroethene EPA 8260B BPGP51 10397349015 4.3 0.4 µg/L J- ERPD-MS, LR-MS 
Trichloroethene EPA 8260B BPGP61 10397349016 444 40 µg/L J- ERPD-MS, LR-MS 
Trichloroethene EPA 8260B 20170727-D 10397349018 ND 0.4 µg/L UJ ERPD-MS, LR-MS 

Trichlorofluoromethane EPA 8260B 20170727-B 10397349004 ND 1 µg/L UJ ERPD-MS, LR-LCS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Trichlorofluoromethane EPA 8260B BPGP46B 10397349007 ND 1 µg/L UJ LR-MS 
Trichlorofluoromethane EPA 8260B 20170727-C 10397349008 ND 1 µg/L UJ LR-MS 
Trichlorofluoromethane EPA 8260B BPGP49 10397349009 ND 1 µg/L UJ LR-MS 
Trichlorofluoromethane EPA 8260B BPGP88 10397349010 ND 1 µg/L UJ LR-LCS 
Trichlorofluoromethane EPA 8260B BPGP65 10397349011 ND 1 µg/L UJ LR-MS 
Trichlorofluoromethane EPA 8260B BPGP63 10397349012 ND 1 µg/L UJ LR-MS 
Trichlorofluoromethane EPA 8260B BPGP63B 10397349013 ND 1 µg/L UJ LR-MS 
Trichlorofluoromethane EPA 8260B BPGP74 10397349014 ND 1 µg/L UJ LR-MS 
Trichlorofluoromethane EPA 8260B BPGP51 10397349015 ND 1 µg/L UJ LR-MS 
Trichlorofluoromethane EPA 8260B BPGP61 10397349016 ND 1 µg/L UJ LR-MS 
Trichlorofluoromethane EPA 8260B BPGP51B 10397349017 ND 1 µg/L UJ ERPD-MS, LR-LCS 
Trichlorofluoromethane EPA 8260B 20170727-D 10397349018 ND 1 µg/L UJ LR-MS 

Vinyl Chloride EPA 8260B 20170727-B 10397349004 ND 0.2 µg/L UJ ERPD-MS 
Vinyl Chloride EPA 8260B BPGP46B 10397349007 ND 0.2 µg/L UJ ERPD-MS, LR-MS 
Vinyl Chloride EPA 8260B 20170727-C 10397349008 ND 0.2 µg/L UJ ERPD-MS, LR-MS 
Vinyl Chloride EPA 8260B BPGP49 10397349009 ND 0.2 µg/L UJ ERPD-MS, LR-MS 
Vinyl Chloride EPA 8260B BPGP65 10397349011 ND 0.2 µg/L UJ ERPD-MS, LR-MS 
Vinyl Chloride EPA 8260B BPGP63 10397349012 ND 0.2 µg/L UJ ERPD-MS, LR-MS 
Vinyl Chloride EPA 8260B BPGP63B 10397349013 ND 0.2 µg/L UJ ERPD-MS, LR-MS 
Vinyl Chloride EPA 8260B BPGP74 10397349014 0.83 0.2 µg/L J- ERPD-MS, LR-MS 
Vinyl Chloride EPA 8260B BPGP51 10397349015 ND 0.2 µg/L UJ ERPD-MS, LR-MS 
Vinyl Chloride EPA 8260B BPGP61 10397349016 ND 0.2 µg/L UJ ERPD-MS, LR-MS 
Vinyl Chloride EPA 8260B BPGP51B 10397349017 ND 0.2 µg/L UJ ERPD-MS 
Vinyl Chloride EPA 8260B 20170727-D 10397349018 ND 0.2 µg/L UJ ERPD-MS, LR-MS 
Xylenes, Total EPA 8260B 20170727-B 10397349004 ND 3 µg/L UJ ERPD-MS 
Xylenes, Total EPA 8260B BPGP46B 10397349007 ND 3 µg/L UJ ERPD-MS, LR-MS 
Xylenes, Total EPA 8260B 20170727-C 10397349008 ND 3 µg/L UJ ERPD-MS, LR-MS 
Xylenes, Total MADEP-VPH 20170727-C 10397349008 ND 2 µg/L UJ HS, HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Xylenes, Total EPA 8260B BPGP49 10397349009 ND 3 µg/L UJ ERPD-MS, LR-MS 
Xylenes, Total EPA 8260B BPGP65 10397349011 ND 3 µg/L UJ ERPD-MS, LR-MS 
Xylenes, Total EPA 8260B BPGP63 10397349012 ND 3 µg/L UJ ERPD-MS, LR-MS 
Xylenes, Total EPA 8260B BPGP63B 10397349013 ND 3 µg/L UJ ERPD-MS, LR-MS 
Xylenes, Total EPA 8260B BPGP74 10397349014 ND 3 µg/L UJ ERPD-MS, LR-MS 
Xylenes, Total EPA 8260B BPGP51 10397349015 ND 3 µg/L UJ ERPD-MS, LR-MS 
Xylenes, Total EPA 8260B BPGP61 10397349016 6.9 3 µg/L J- ERPD-MS, LR-MS 
Xylenes, Total EPA 8260B BPGP51B 10397349017 ND 3 µg/L UJ ERPD-MS 
Xylenes, Total EPA 8260B 20170727-D 10397349018 ND 3 µg/L UJ ERPD-MS, LR-MS 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
facilities in Minneapolis, Minnesota and Green Bay, Wisconsin evaluating samples from the Billings PCE Plume site located in 
Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001 Sample Start Date:  07/27/2017 

Date Validated:  09/07/2017 Sample End Date:  07/28/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D  
 Dissolved Gases by United States Environmental Protection Agency (EPA) Method RSK-175 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Chloride and Sulfate by EPA Method 300.0 
 Nitrate plus Nitrite as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10397549 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 

Client Sample ID Laboratory Sample Number 

BPGP53 10397549001 

BPGP25 10397549002 

BPGP27 10397549003 

BPGP48 10397549004 

BPGP47 10397549005 

BPGP28 10397549006 

20170728-B 10397549007 

BPGP86 10397549008 

BPGP29 10397549009 

BPGP42 10397549010 

EMW-03 10397549011 

CENEX-5 10397549012 

BPGP83 10397549013 

RH-MW-3 10397549014 

BPGP12 10397549015 

20170728-A 10397549016 

20170728-C 10397549017 

20170728-D 10397549018 

20170728-E 10397549019 

20170728-F 10397549020 
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Client Sample ID Laboratory Sample Number 

BPGP15 10397549021 

20170728-G 10397549022 

EMW-21 10397549023 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

⊗ Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
JB Estimated concentration due to blank contamination 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 2,346 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the reports. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

D8 – The sample and duplicate results for this parameter are less than 5 times the reporting limit, the RPD may not be 
statistically valid. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated 
samples may be biased low. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

RS – The RPD value in one of the constituent analytes was outside the control limits. 

S0 – Surrogate recovery outside laboratory control limits. 

S5 – Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis). 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

Modifications to add sample 20170728-G were made by project personnel and documented on receipt forms.  No further 
action was required. 

Custody seals were not present nor required since the samples were delivered to the laboratory by the project team and 
custody was maintained at all times.  Custody seals were present and intact on the shipping containers for the transfers of 
samples between Pace facilities.  
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied to the submitted samples 
for analyses. 

Method Sample(s) Analyte(s) Dilution 
Factor 

8260B BPGP53 VOCs 5 
8260B BPGP86 Tetrachloroethene 5 
8260B BPGP12 Tetrachloroethene 10 
8260B BPGP83 Trichloroethene 20 
200.8 EMW-03 Manganese (Dissolved) 10 
300.0 EMW-03 Chloride, Sulfate 20 
300.0 BPGP48 Chloride 50 

300.0 BPGP42, CENEX-5, BPGP83, 
RH-MW-3, BPGP12, EMW-21 Chloride, Sulfate 50 

300.0 BPGP48 Sulfate 100 
300.0 BPGP15 Chloride, Sulfate 100 
353.2 EMW-21 NO2+NO3 2 
353.2 BPGP48, BPGP42, RH-MW-3 NO2+NO3 10 
353.2 BPGP83, BPGP12, BPGP15 NO2+NO3 25 
353.2 EMW-03, CENEX-5 NO2+NO3 50 
5310C BPGP48 TOC 2 
5310C EMW-21 TOC 10 

  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures both within and outside the recommended temperature range of 4°C ± 2°C at temperatures of 0.4°C to 
15.8°C as noted on the CoCs and the Sample Condition Upon Receipt Forms.  The cooler temperatures below 2.0°C was 
judged as acceptable since the laboratory did not report the sample containers as broken or frozen.  The cooler 
temperatures above 6°C were acceptable since the samples were received at the laboratory on the same day (within 24 
hours) of the last sample collection time and temperature equilibrium had not been established. 

Sample conditions for transfers between Pace facilities were acceptable.  Cooler temperatures measured following these 
transfers that were below 2.0°C were judged as acceptable since the laboratory did not report the sample containers as 
broken or frozen.  The laboratories indicated that the sample containers were intact and sufficient sample volume/mass 
was provided to complete the requested analyses. 

Pace-Billings noted that the sample vials were received with no headspace.  Pace-Minneapolis noted that at least one vial 
for the samples BPGP29, BPGP42, 20170728-D, 20170728-E, and 20170728-G were received with headspace (bubbles 
greater than 6 millimeters in diameter).  Since at least one unaffected vial was available for analysis of volatile constituents 
for these samples, modification of holding times for those samples was not required. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  These units were acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in these sample sets has been indicated below.   

Method Analytes Batch MS Sample Source(s) 
RSK-175 Dissolved Gases 488590 (AIR/28929) Not Prepared 

245.1 Mercury 489152 (MERP/20218) 20170729-B from data set 10397591 
and Not Associated 

245.1 Mercury 491680 (MERP/20337) BPGP42 and  
20170730-A from data set 10397591 

200.8 Metals 488678 (MPRP/74168) Not Associated and 20170728-F 

200.8 Metals 491600 (MPRP/74593) BPGP48 and  
BPGP50 from data set 10397591 

8260B VOCs 489002 (MSV/40962) BPGP25 
8260B VOCs 489003 (MSV/40963) EMW-18 from data set 10397591 
8260B VOCs 489655 (MSV/40992) SD-I-02 from data set 10397802 
300.0 Chloride/Sulfate 490759 (MT/31187) Not Associated 
353.2 Nitrate + Nitrite 489591 (MT/31047) Not Associated 
353.2 Nitrate + Nitrite 489595 (MT/31049) Not Associated 

MA-VPH VPH 489065 (MT/30963) EMW-18 from data set 10397591 
MA-EPH EPH 488745 (MTPR/5047) EMW-18 from data set 10397591 
MA-EPH EPH 490026 (MTPR/5063) Not Prepared 
8270D SVOCs 488768 (OEXT/39261) Not Associated 
8270D SVOCs 489020 (OEXT/39286) Not Prepared 
5310C TOC 264104 (WETA/40382) BPGP48 and BPGP42 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits, with the following exceptions. 

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B 1,1,1,2-Tetrachloroethane 489002 142% Acceptable 75-138% 54% 30% 
8260B 1,1,1-Trichloroethane 489002 Acceptable Acceptable 75-145% 45% 30% 
8260B 1,1,2,2-Tetrachloroethane 489002 Acceptable Acceptable 73-150% 48% 30% 
8260B 1,1,2-Trichloroethane 489002 142% Acceptable 75-140% 53% 30% 

8260B 1,1,2-
Trichlorotrifluoroethane 489002 Acceptable Acceptable 74-150% 39% 30% 

8260B 1,1-Dichloroethane 489002 Acceptable Acceptable 75-140% 42% 30% 
8260B 1,1-Dichloroethene 489002 Acceptable Acceptable 73-150% 42% 30% 
8260B 1,1-Dichloropropene 489002 Acceptable Acceptable 75-150% 48% 30% 
8260B 1,2,3-Trichlorobenzene 489002 Acceptable Acceptable 57-147% 47% 30% 
8260B 1,2,3-Trichloropropane 489002 Acceptable Acceptable 75-147% 47% 30% 
8260B 1,2,4-Trichlorobenzene 489002 Acceptable Acceptable 59-142% 50% 30% 
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VALIDATION CRITERIA CHECKLIST 

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B 1,2,4-Trimethylbenzene 489002 Acceptable Acceptable 73-141% 47% 30% 

8260B 1,2-Dibromo-3-
chloropropane 489002 143% Acceptable 65-136% 45% 30% 

8260B 1,2-Dibromoethane (EDB) 489002 144% Acceptable 75-131% 52% 30% 
8260B 1,2-Dichlorobenzene 489002 Acceptable Acceptable 75-141% 46% 30% 
8260B 1,2-Dichloroethane 489002 Acceptable 71% 75-125% 48% 30% 
8260B 1,2-Dichloropropane 489002 Acceptable Acceptable 71-147% 47% 30% 
8260B 1,3,5-Trimethylbenzene 489002 Acceptable Acceptable 75-139% 47% 30% 
8260B 1,3-Dichlorobenzene 489002 Acceptable Acceptable 75-142% 48% 30% 
8260B 1,3-Dichloropropane 489002 Acceptable Acceptable 75-141% 48% 30% 
8260B 1,4-Dichlorobenzene 489002 Acceptable 70% 75-139% 48% 30% 
8260B 2,2-Dichloropropane 489002 Acceptable Acceptable 60-150% 47% 30% 
8260B 2-Butanone (MEK) 489002 Acceptable 58% 68-133% 52% 30% 
8260B 2-Chlorotoluene 489002 Acceptable Acceptable 75-146% 47% 30% 
8260B 4-Chlorotoluene 489002 Acceptable Acceptable 75-149% 46% 30% 
8260B 4-Methyl-2-pentanone (MIBK) 489002 Acceptable Acceptable 67-150% 49% 30% 
8260B Acetone 489002 186% Acceptable 56-150% 42% 30% 
8260B Allyl chloride 489002 Acceptable Acceptable 66-134% 46% 30% 
8260B Benzene 489002 Acceptable Acceptable 74-134% 47% 30% 
8260B Bromobenzene 489002 138% Acceptable 75-138% 49% 30% 
8260B Bromochloromethane 489002 Acceptable Acceptable 75-145% 48% 30% 
8260B Bromodichloromethane 489002 Acceptable Acceptable 75-143% 49% 30% 
8260B Bromoform 489002 125% Acceptable 67-125% 47% 30% 
8260B Bromomethane 489002 164% Acceptable 30-150% 37% 30% 
8260B Carbon tetrachloride 489002 Acceptable Acceptable 75-150% 49% 30% 
8260B Chlorobenzene 489002 138% Acceptable 75-133% 47% 30% 
8260B Chloroethane 489002 Acceptable Acceptable 53-150% 54% 30% 
8260B Chloroform 489002 Acceptable Acceptable 75-134% 46% 30% 
8260B Chloromethane 489002 Acceptable Acceptable 41-150% 60% 30% 
8260B cis-1,2-Dichloroethene 489002 Acceptable Acceptable 73-140% 36% 30% 
8260B cis-1,3-Dichloropropene 489002 Acceptable Acceptable 72-140% 58% 30% 
8260B Dibromochloromethane 489002 131% Acceptable 74-130% 44% 30% 
8260B Dibromomethane 489002 Acceptable Acceptable 70-141% 51% 30% 
8260B Dichlorodifluoromethane 489002 Acceptable Acceptable 50-150% 47% 30% 
8260B Dichlorofluoromethane 489002 Acceptable Acceptable 62-150% 49% 30% 
8260B Diethyl ether (Ethyl ether) 489002 Acceptable 66% 71-141% 49% 30% 
8260B Ethylbenzene 489002 Acceptable Acceptable 75-136% 45% 30% 
8260B Hexachloro-1,3-butadiene 489002 Acceptable Acceptable 47-150% 36% 30% 
8260B Isopropylbenzene (Cumene) 489002 Acceptable Acceptable 75-138% 44% 30% 
8260B m&p-Xylene 489002 136% Acceptable 75-134% 48% 30% 
8260B Methyl-tert-butyl ether 489002 Acceptable 72% 75-128% 50% 30% 
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VALIDATION CRITERIA CHECKLIST 

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B Methylene Chloride 489002 Acceptable Acceptable 69-150% 41% 30% 
8260B n-Butylbenzene 489002 Acceptable Acceptable 68-150% 43% 30% 
8260B n-Propylbenzene 489002 Acceptable Acceptable 74-150% 45% 30% 
8260B Naphthalene 489002 Acceptable Acceptable 61-138% 45% 30% 
8260B o-Xylene 489002 137% Acceptable 75-129% 46% 30% 
8260B p-Isopropyltoluene 489002 Acceptable Acceptable 70-142% 45% 30% 
8260B sec-Butylbenzene 489002 Acceptable Acceptable 74-150% 42% 30% 
8260B Styrene 489002 Acceptable Acceptable 70-140% 49% 30% 
8260B tert-Butylbenzene 489002 Acceptable Acceptable 73-140% 44% 30% 
8260B Tetrachloroethene 489002 219% 180% 72-141% Acceptable 30% 
8260B Tetrahydrofuran 489002 174% Acceptable 53-150% 57% 30% 
8260B Toluene 489002 Acceptable Acceptable 71-138% 45% 30% 
8260B trans-1,2-Dichloroethene 489002 Acceptable Acceptable 74-149% 44% 30% 
8260B trans-1,3-Dichloropropene 489002 146% Acceptable 74-138% 51% 30% 
8260B Trichlorofluoromethane 489002 Acceptable Acceptable 57-150% 52% 30% 
8260B Vinyl chloride 489002 Acceptable Acceptable 59-150% 45% 30% 
8260B Xylene (Total) 489002 137% Acceptable 75-131% 48% 30% 
8260B Acetone 489003 156% Acceptable 56-150% Acceptable 30% 
8260B Allyl chloride 489003 139% 135% 66-134% Acceptable 30% 
8260B Dichlorodifluoromethane 489003 154% Acceptable 50-150% Acceptable 30% 
8260B Tetrahydrofuran 489003 151% Acceptable 53-150% Acceptable 30% 
8260B Vinyl chloride 489003 157% Acceptable 59-150% Acceptable 30% 
8260B 1,2-Dichloroethane 489655 72% Acceptable 75-125% Acceptable 30% 
8260B Diethyl ether (Ethyl ether) 489655 69% Acceptable 71-141% Acceptable 30% 

The concentration of tetrachloroethene in the unspiked parent sample for Method 8260B batch 489002 (MSV/40962) was 
greater than 4 times the spike added and therefore, the acceptance limits were not applicable and qualification was not 
required based on the reported recoveries. 

The analytes with MS and/or MSD recoveries that were above the QC limits indicated potential high bias.  
Detections of these analytes in the associated samples were qualified as J+ to indicate estimated concentrations.  
Non-detections of these analytes in the associated samples did not require qualification due to this non-conformance 
Analytes with MS and/or MSD percent recoveries that were less than lower laboratory QC limits were assigned J- 
qualifiers if detected and UJ if not detected in the associated samples due to evidence of potential low bias. 
Target analytes with RPD values greater than the QC limit were assigned UJ qualifiers if not detected and J 
qualifiers if detected in the associated samples due to evidence of poor precision.  
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS Recovery LCS/LCSD 
QC Limits 

8260B Trichlorofluoromethane 489002 (MSV/40962) 69% 71-125% 
8270D 1,2-Dichlorobenzene 488768 (OEXT/39261) 38% 40-125% 
8270D 1,3-Dichlorobenzene 488768 (OEXT/39261) 35% 37-125% 
8270D 1,4-Dichlorobenzene 488768 (OEXT/39261) 37% 38-125% 
8270D Naphthalene 488768 (OEXT/39261) 58% 61-125% 

Trichlorofluoromethane was not detected in the associated samples in batch 489002 (MSV/40962) and the results 
were qualified UJ based on evidence of potential low bias. 
1,2-Dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and naphthalene were not detected in the 
associated samples in Method 8270D batch 488768 (OEXT/39261).  These results were assigned UJ qualifiers due 
to evidence of potential low bias. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  The surrogate recoveries were within laboratory QC limits, with the following exceptions. 

Method Surrogate Sample Surrogate 
Recovery QC Limits 

MA-VPH a,a,a-Trifluorotoluene BPGP42 175% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP83 152% 70-130% 
MA-VPH a,a,a-Trifluorotoluene RH-MW-3 133% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP12 177% 70-130% 

The reported recoveries for a,a,a-trifluorotoluene indicated potential high biases.  Target analytes associated with 
this surrogate were detected in the affected samples and the results were assigned J+ qualifiers.  Non-detections of 
associated target analytes in these samples did not require qualification. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks submitted in this sample set was equal to at least 10% of the 
total number of samples.  One trip blank sample, 20170728-G, one field blank sample, 20170728-E, and one equipment 
blank sample, 20170728-F, were submitted as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the analysis of the trip blank, field blank, or equipment blank samples, 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
20170728-E (FB) EPA 8260B Acetone 63.6 µg/L 
20170728-E (FB) EPA 200.8 Manganese, Dissolved 0.63 µg/L 
20170728-E (FB) EPA 353.2 Nitrogen, NO2 plus NO3 0.017 mg/L 
20170728-F (EB) EPA 8260B Acetone 101 µg/L 
20170728-F (EB) EPA 200.8 Barium, Dissolved 0.33 µg/L 
20170728-F (EB) EPA 8260B Chloroform 1.2 µg/L 

Acetone was detected in associated samples at concentrations less than the field blank (20170728-E) and/or 
equipment blank (20170728-F) levels and the results were assigned U qualifiers.  Results less than both blank 
concentrations were assigned applicable qualifier reasons.  Results greater than the field blank but less than the 
equipment blank were assigned U qualifiers with the appropriate qualifier reason.  Non-detections of acetone in the 
associated samples did not require qualification. 

Manganese was detected in associated sample BPGP12 at a concentration less than the field blank (20170728-E) 
level and the result was assigned a U qualifier.  Non-detections of manganese and results greater than 10 times the 
blank detection did not require qualification. 

Chloroform was detected in associated sample BPGP48 at a concentration equal to the equipment blank 
concentration and the result was assigned a U qualifier.  Chloroform was detected in associated samples BPGP47 
and BPGP83 at concentrations greater than the equipment blank but less than 10 times the EB concentration.  The 
results were assigned JB qualifiers.  Non-detections of chloroform and results greater than 10 times the blank detection 
did not require qualification. 

Nitrate plus nitrite and barium were detected in the associated samples at concentrations greater than 10 times the blank 
level and qualification of the results was not required. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 5% of the number of samples.  One field 
duplicate sample, 20170728-B, was submitted as a duplicate of sample BPGP27. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples, with the following exception. 

The RPD value for acetone exceeded the upper data validation QC limit of 30% at 93.5%.  The acetone results were 
assigned J qualifiers for samples BPGP27 and 20170728-B, due to evidence of poor precision. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicate samples were prepared as indicated below.   

Method Analytes Batch Laboratory Duplicate Sample 
Source 

RSK-175 Dissolved Gases 488590 (AIR/28929) BPGP48 and EMW-21 
300.0 Chloride/Sulfate 490759 (MT/31187) Not Associated 
353.2 Nitrate + Nitrite 489595 (MT/31049) Not Associated 

MA-EPH EPH 488745 (MTPR/5047) BPGP48 

Not Associated – The lab duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits.  The RPDs for 
laboratory duplicates prepared from non-project samples were considered but data were not qualified based on these 
results since matrix similarity to project samples could not be guaranteed. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Target analytes were reported by more than one method for submitted samples. 

Results for Methods 8260B and 8270D both included target analytes 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  The results for these analytes were non-detects for 
samples analyzed by both methods. 

Benzene, ethylbenzene, m&p-xylene, methyl-tert-butyl ether (MTBE), o-xylene, toluene, and total xylene were reported by 
Methods 8260B and MA-VPH.  These target analytes were not detected by either method in the analyzed samples.   

Naphthalene was reported by Methods 8260B, 8270D, and MA-VPH.  Naphthalene was not detected in the samples by 
these analytical methods when all three were applied. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the submitted samples. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  BPGP27 
Field Duplicate Sample ID:  20170728-B 

Method Analyte Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

EPA 8260B Acetone 56.8 20.6 93.5% 
EPA 8260B Tetrachloroethene 10.7 12.8 17.9% 

EPA 8260B Trichloroethene 1.1 1.3 16.7% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
The RPD value for acetone exceeded the upper data validation QC limit of 30% at 93.5%.  The acetone results were 
assigned J qualifiers for samples BPGP27 and 20170728-B, due to evidence of poor precision. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 
HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 
LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 
HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

EBD Equipment blank detection 
FBD Field blank detection 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,1,1,2-Tetrachloroethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,1,1-Trichloroethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,1,1-Trichloroethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,1,1-Trichloroethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,1,1-Trichloroethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,1,1-Trichloroethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,1,1-Trichloroethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,1,1-Trichloroethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,1,2,2-Tetrachloroethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,1,2,2-Tetrachloroethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,1,2-Trichloroethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,1,2-Trichloroethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichloroethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichloroethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichloroethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichloroethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichloroethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,1,2-Trichlorotrifluoroethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,1-Dichloroethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,1-Dichloroethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,1-Dichloroethene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1-Dichloroethene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloroethene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,1-Dichloropropene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,1-Dichloropropene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloropropene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloropropene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloropropene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloropropene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,1-Dichloropropene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,2,3-Trichlorobenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,2,3-Trichlorobenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,2,3-Trichlorobenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
1,2,3-Trichloropropane EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
1,2,3-Trichloropropane EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
1,2,3-Trichloropropane EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
1,2,3-Trichloropropane EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
1,2,3-Trichloropropane EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
1,2,3-Trichloropropane EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
1,2,3-Trichloropropane EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,2,4-Trichlorobenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trichlorobenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trichlorobenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trimethylbenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,2,4-Trimethylbenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
1,2-Dibromo-3-Chloropropane EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

1,2-Dibromoethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,2-Dibromoethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,2-Dibromoethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,2-Dibromoethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,2-Dibromoethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,2-Dibromoethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,2-Dibromoethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,2-Dichlorobenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,2-Dichlorobenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,2-Dichlorobenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,2-Dichlorobenzene 8270D BPGP48 10397549004 ND 10.8 µg/L UJ LR-LCS 
1,2-Dichlorobenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,2-Dichlorobenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,2-Dichlorobenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,2-Dichlorobenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
1,2-Dichlorobenzene 8270D BPGP42 10397549010 ND 10.9 µg/L UJ LR-LCS 
1,2-Dichloroethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,2-Dichloroethane EPA 8260B EMW-03 10397549011 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B RH-MW-3 10397549014 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B 20170728-A 10397549016 ND 1 µg/L UJ LR-MS 

1,2-Dichloropropane EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
1,2-Dichloropropane EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
1,2-Dichloropropane EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
1,2-Dichloropropane EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
1,2-Dichloropropane EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
1,2-Dichloropropane EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
1,2-Dichloropropane EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

1,3,5-Trimethylbenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
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1,3,5-Trimethylbenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,3,5-Trimethylbenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,3,5-Trimethylbenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

1,3-Dichlorobenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,3-Dichlorobenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,3-Dichlorobenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,3-Dichlorobenzene 8270D BPGP48 10397549004 ND 10.8 µg/L UJ LR-LCS 
1,3-Dichlorobenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,3-Dichlorobenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,3-Dichlorobenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,3-Dichlorobenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
1,3-Dichlorobenzene 8270D BPGP42 10397549010 ND 10.9 µg/L UJ LR-LCS 
1,3-Dichloropropane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
1,3-Dichloropropane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
1,3-Dichloropropane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
1,3-Dichloropropane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
1,3-Dichloropropane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
1,3-Dichloropropane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
1,3-Dichloropropane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
1,4-Dichlorobenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene 8270D BPGP48 10397549004 ND 10.8 µg/L UJ LR-LCS 
1,4-Dichlorobenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS, LR-MS 
1,4-Dichlorobenzene 8270D BPGP42 10397549010 ND 10.9 µg/L UJ LR-LCS 
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2,2-Dichloropropane EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
2,2-Dichloropropane EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
2,2-Dichloropropane EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
2,2-Dichloropropane EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
2,2-Dichloropropane EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
2,2-Dichloropropane EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
2,2-Dichloropropane EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

2-Butanone EPA 8260B BPGP53 10397549001 ND 25 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP25 10397549002 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP27 10397549003 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP48 10397549004 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP47 10397549005 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B BPGP28 10397549006 ND 5 µg/L UJ ERPD-MS, LR-MS 
2-Butanone EPA 8260B 20170728-B 10397549007 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
2-Chlorotoluene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
2-Chlorotoluene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
2-Chlorotoluene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
2-Chlorotoluene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
2-Chlorotoluene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
2-Chlorotoluene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
4-Chlorotoluene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
4-Chlorotoluene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
4-Chlorotoluene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
4-Chlorotoluene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
4-Chlorotoluene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
4-Chlorotoluene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
4-Chlorotoluene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
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4-Methyl-2-Pentanone EPA 8260B BPGP53 10397549001 ND 25 µg/L UJ ERPD-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP25 10397549002 ND 5 µg/L UJ ERPD-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP27 10397549003 ND 5 µg/L UJ ERPD-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP48 10397549004 ND 5 µg/L UJ ERPD-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP47 10397549005 ND 5 µg/L UJ ERPD-MS 
4-Methyl-2-Pentanone EPA 8260B BPGP28 10397549006 ND 5 µg/L UJ ERPD-MS 
4-Methyl-2-Pentanone EPA 8260B 20170728-B 10397549007 ND 5 µg/L UJ ERPD-MS 

Acetone EPA 8260B BPGP53 10397549001 ND 100 µg/L UJ ERPD-MS 
Acetone EPA 8260B BPGP25 10397549002 26.2 20 µg/L U EBD, ERPD-MS, FBD, HR-MS 

Acetone EPA 8260B BPGP27 10397549003 56.8 20 µg/L U EBD, ERPD-FD, ERPD-MS, FBD, 
HR-MS 

Acetone EPA 8260B BPGP48 10397549004 38.9 20 µg/L U EBD, ERPD-MS, FBD, HR-MS 
Acetone EPA 8260B BPGP47 10397549005 36.8 20 µg/L U EBD, ERPD-MS, FBD, HR-MS 
Acetone EPA 8260B BPGP28 10397549006 49.7 20 µg/L U EBD, ERPD-MS, FBD, HR-MS 

Acetone EPA 8260B 20170728-B 10397549007 20.6 20 µg/L U EBD, ERPD-FD, ERPD-MS, FBD, 
HR-MS 

Acetone EPA 8260B BPGP86 10397549008 23.3 20 µg/L U EBD, FBD, HR-MS 
Acetone EPA 8260B BPGP29 10397549009 54.5 20 µg/L U EBD, FBD, HR-MS 
Acetone EPA 8260B BPGP42 10397549010 40.1 20 µg/L U EBD, FBD, HR-MS 
Acetone EPA 8260B EMW-03 10397549011 92.5 20 µg/L U EBD 
Acetone EPA 8260B CENEX-5 10397549012 50.1 20 µg/L U EBD, FBD, HR-MS 
Acetone EPA 8260B BPGP83 10397549013 94 20 µg/L U EBD, HR-MS 
Acetone EPA 8260B RH-MW-3 10397549014 59.1 20 µg/L U EBD, FBD 
Acetone EPA 8260B BPGP12 10397549015 78.7 20 µg/L U EBD, HR-MS 
Acetone EPA 8260B 20170728-A 10397549016 63.4 20 µg/L U EBD, FBD 
Acetone EPA 8260B 20170728-C 10397549017 97.1 20 µg/L U EBD, HR-MS 
Acetone EPA 8260B 20170728-D 10397549018 74.7 20 µg/L U EBD, HR-MS 
Acetone EPA 8260B 20170728-E 10397549019 63.6 20 µg/L J+ HR-MS 
Acetone EPA 8260B 20170728-F 10397549020 101 20 µg/L J+ HR-MS 
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Acetone EPA 8260B BPGP15 10397549021 32.1 20 µg/L U EBD, FBD, HR-MS 
Acetone EPA 8260B EMW-21 10397549023 62.5 20 µg/L U EBD, FBD, HR-MS 

Allyl Chloride EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
Allyl Chloride EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
Allyl Chloride EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
Allyl Chloride EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
Allyl Chloride EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
Allyl Chloride EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
Allyl Chloride EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

Benzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Benzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Benzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Benzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Benzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Benzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Benzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Bromobenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Bromobenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Bromobenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Bromobenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Bromobenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Bromobenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Bromobenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Bromochloromethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Bromochloromethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Bromochloromethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Bromochloromethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Bromochloromethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
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Bromochloromethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Bromochloromethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Bromodichloromethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Bromodichloromethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Bromodichloromethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Bromodichloromethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Bromodichloromethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Bromodichloromethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Bromodichloromethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Bromoform EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
Bromoform EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
Bromoform EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
Bromoform EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
Bromoform EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
Bromoform EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
Bromoform EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

Bromomethane EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
Bromomethane EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
Bromomethane EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
Bromomethane EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
Bromomethane EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
Bromomethane EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
Bromomethane EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP42 10397549010 87.8 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP83 10397549013 264 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH RH-MW-3 10397549014 28.8 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP12 10397549015 208 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP42 10397549010 87.8 20 µg/L J+ HR-SUR 
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C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP83 10397549013 264 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH RH-MW-3 10397549014 28.8 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP12 10397549015 208 20 µg/L J+ HR-SUR 

Carbon tetrachloride EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Carbon tetrachloride EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Carbon tetrachloride EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Carbon tetrachloride EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Carbon tetrachloride EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Carbon tetrachloride EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Carbon tetrachloride EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Chlorobenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Chlorobenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Chlorobenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Chlorobenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Chlorobenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Chlorobenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Chlorobenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
Chloroethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Chloroethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Chloroethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Chloroethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Chloroethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Chloroethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Chloroethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
Chloroform EPA 8260B BPGP53 10397549001 28 5 µg/L J ERPD-MS 
Chloroform EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Chloroform EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Chloroform EPA 8260B BPGP48 10397549004 1.2 1 µg/L U EBD, ERPD-MS 
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Chloroform EPA 8260B BPGP47 10397549005 3 1 µg/L JB EBD, ERPD-MS 
Chloroform EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Chloroform EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
Chloroform EPA 8260B BPGP83 10397549013 6.9 1 µg/L JB EBD 

Chloromethane EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
Chloromethane EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
Chloromethane EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
Chloromethane EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
Chloromethane EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
Chloromethane EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
Chloromethane EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

cis-1,2-Dichloroethene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP25 10397549002 5.2 1 µg/L J ERPD-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
cis-1,2-Dichloroethene EPA 8260B BPGP28 10397549006 3.2 1 µg/L J ERPD-MS 
cis-1,2-Dichloroethene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

cis-1,3-Dichloropropene EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
cis-1,3-Dichloropropene EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
cis-1,3-Dichloropropene EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 
Dibromochloromethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Dibromochloromethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Dibromochloromethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
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Dibromochloromethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Dibromochloromethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Dibromochloromethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Dibromochloromethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Dibromomethane EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
Dibromomethane EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
Dibromomethane EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
Dibromomethane EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
Dibromomethane EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
Dibromomethane EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
Dibromomethane EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

Dichlorodifluoromethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Dichlorodifluoromethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Dichlorodifluoromethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Dichlorodifluoromethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Dichlorodifluoromethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Dichlorodifluoromethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Dichlorodifluoromethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
Dichlorofluoromethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Dichlorofluoromethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Dichlorofluoromethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Dichlorofluoromethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Dichlorofluoromethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Dichlorofluoromethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Dichlorofluoromethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Diethyl ether EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS, LR-MS 



 

 
 
201812_TierII_10397549_APP-G3.docx 29 of 34 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 
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Diethyl ether EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS, LR-MS 
Diethyl ether EPA 8260B EMW-03 10397549011 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B RH-MW-3 10397549014 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B 20170728-A 10397549016 ND 4 µg/L UJ LR-MS 
Ethylbenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Ethylbenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Ethylbenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Ethylbenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Ethylbenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Ethylbenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Ethylbenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Hexachlorobutadiene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Hexachlorobutadiene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Hexachlorobutadiene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Hexachlorobutadiene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Hexachlorobutadiene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Hexachlorobutadiene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Hexachlorobutadiene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Isopropylbenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Isopropylbenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Isopropylbenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Isopropylbenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Isopropylbenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Isopropylbenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Isopropylbenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
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m,p-Xylene EPA 8260B BPGP53 10397549001 ND 10 µg/L UJ ERPD-MS 
m,p-Xylene EPA 8260B BPGP25 10397549002 ND 2 µg/L UJ ERPD-MS 
m,p-Xylene EPA 8260B BPGP27 10397549003 ND 2 µg/L UJ ERPD-MS 
m,p-Xylene EPA 8260B BPGP48 10397549004 ND 2 µg/L UJ ERPD-MS 
m,p-Xylene EPA 8260B BPGP47 10397549005 ND 2 µg/L UJ ERPD-MS 
m,p-Xylene EPA 8260B BPGP28 10397549006 ND 2 µg/L UJ ERPD-MS 
m,p-Xylene EPA 8260B 20170728-B 10397549007 ND 2 µg/L UJ ERPD-MS 

Manganese, Dissolved EPA 200.8 BPGP12 10397549015 0.53 0.5 µg/L U FBD 
Methylene Chloride EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
Methylene Chloride EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
Methylene Chloride EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
Methylene Chloride EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
Methylene Chloride EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
Methylene Chloride EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
Methylene Chloride EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

MTBE EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS, LR-MS 
MTBE EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
Naphthalene EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
Naphthalene EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
Naphthalene 8270D BPGP48 10397549004 ND 10.8 µg/L UJ LR-LCS 
Naphthalene EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
Naphthalene EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
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Naphthalene EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
Naphthalene EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 
Naphthalene 8270D BPGP42 10397549010 ND 10.9 µg/L UJ LR-LCS 

n-Butylbenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
n-Butylbenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
n-Butylbenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
n-Butylbenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
n-Butylbenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
n-Butylbenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
n-Butylbenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

n-Propylbenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
n-Propylbenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
n-Propylbenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
n-Propylbenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
n-Propylbenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
n-Propylbenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
n-Propylbenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

o-Xylene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
o-Xylene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
o-Xylene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
o-Xylene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
o-Xylene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
o-Xylene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
o-Xylene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

p-Isopropyltoluene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
p-Isopropyltoluene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
p-Isopropyltoluene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
p-Isopropyltoluene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
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p-Isopropyltoluene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
p-Isopropyltoluene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
p-Isopropyltoluene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
sec-Butylbenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
sec-Butylbenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
sec-Butylbenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
sec-Butylbenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
sec-Butylbenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
sec-Butylbenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
sec-Butylbenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Styrene EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
Styrene EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
Styrene EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
Styrene EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
Styrene EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
Styrene EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
Styrene EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 

tert-Butylbenzene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
tert-Butylbenzene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
tert-Butylbenzene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
tert-Butylbenzene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
tert-Butylbenzene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
tert-Butylbenzene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
tert-Butylbenzene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 
Tetrahydrofuran EPA 8260B BPGP53 10397549001 ND 50 µg/L UJ ERPD-MS 
Tetrahydrofuran EPA 8260B BPGP25 10397549002 ND 10 µg/L UJ ERPD-MS 
Tetrahydrofuran EPA 8260B BPGP27 10397549003 ND 10 µg/L UJ ERPD-MS 
Tetrahydrofuran EPA 8260B BPGP48 10397549004 ND 10 µg/L UJ ERPD-MS 
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Tetrahydrofuran EPA 8260B BPGP47 10397549005 ND 10 µg/L UJ ERPD-MS 
Tetrahydrofuran EPA 8260B BPGP28 10397549006 ND 10 µg/L UJ ERPD-MS 
Tetrahydrofuran EPA 8260B 20170728-B 10397549007 ND 10 µg/L UJ ERPD-MS 

Toluene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
Toluene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
Toluene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
Toluene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
Toluene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
Toluene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
Toluene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

Total Volatile Hydrocarbons MADEP-VPH BPGP42 10397549010 77.6 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP83 10397549013 234 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH RH-MW-3 10397549014 25.5 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP12 10397549015 184 20 µg/L J+ HR-SUR 

trans-1,2-Dichloroethene EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS 
trans-1,2-Dichloroethene EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS 

trans-1,3-Dichloropropene EPA 8260B BPGP53 10397549001 ND 20 µg/L UJ ERPD-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP25 10397549002 ND 4 µg/L UJ ERPD-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP27 10397549003 ND 4 µg/L UJ ERPD-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP48 10397549004 ND 4 µg/L UJ ERPD-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP47 10397549005 ND 4 µg/L UJ ERPD-MS 
trans-1,3-Dichloropropene EPA 8260B BPGP28 10397549006 ND 4 µg/L UJ ERPD-MS 
trans-1,3-Dichloropropene EPA 8260B 20170728-B 10397549007 ND 4 µg/L UJ ERPD-MS 
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Trichlorofluoromethane EPA 8260B BPGP53 10397549001 ND 5 µg/L UJ ERPD-MS, LR-LCS 
Trichlorofluoromethane EPA 8260B BPGP25 10397549002 ND 1 µg/L UJ ERPD-MS, LR-LCS 
Trichlorofluoromethane EPA 8260B BPGP27 10397549003 ND 1 µg/L UJ ERPD-MS, LR-LCS 
Trichlorofluoromethane EPA 8260B BPGP48 10397549004 ND 1 µg/L UJ ERPD-MS, LR-LCS 
Trichlorofluoromethane EPA 8260B BPGP47 10397549005 ND 1 µg/L UJ ERPD-MS, LR-LCS 
Trichlorofluoromethane EPA 8260B BPGP28 10397549006 ND 1 µg/L UJ ERPD-MS, LR-LCS 
Trichlorofluoromethane EPA 8260B 20170728-B 10397549007 ND 1 µg/L UJ ERPD-MS, LR-LCS 

Vinyl Chloride EPA 8260B BPGP53 10397549001 ND 1 µg/L UJ ERPD-MS 
Vinyl Chloride EPA 8260B BPGP25 10397549002 ND 0.2 µg/L UJ ERPD-MS 
Vinyl Chloride EPA 8260B BPGP27 10397549003 ND 0.2 µg/L UJ ERPD-MS 
Vinyl Chloride EPA 8260B BPGP48 10397549004 ND 0.2 µg/L UJ ERPD-MS 
Vinyl Chloride EPA 8260B BPGP47 10397549005 ND 0.2 µg/L UJ ERPD-MS 
Vinyl Chloride EPA 8260B BPGP28 10397549006 ND 0.2 µg/L UJ ERPD-MS 
Vinyl Chloride EPA 8260B 20170728-B 10397549007 ND 0.2 µg/L UJ ERPD-MS 
Vinyl Chloride EPA 8260B BPGP29 10397549009 3.1 0.2 µg/L J+ HR-MS 
Xylenes, Total EPA 8260B BPGP53 10397549001 ND 15 µg/L UJ ERPD-MS 
Xylenes, Total EPA 8260B BPGP25 10397549002 ND 3 µg/L UJ ERPD-MS 
Xylenes, Total EPA 8260B BPGP27 10397549003 ND 3 µg/L UJ ERPD-MS 
Xylenes, Total EPA 8260B BPGP48 10397549004 ND 3 µg/L UJ ERPD-MS 
Xylenes, Total EPA 8260B BPGP47 10397549005 ND 3 µg/L UJ ERPD-MS 
Xylenes, Total EPA 8260B BPGP28 10397549006 ND 3 µg/L UJ ERPD-MS 
Xylenes, Total EPA 8260B 20170728-B 10397549007 ND 3 µg/L UJ ERPD-MS 

 
 



 
 

Tier II Data Validation Report Summary 
 

 
 
201812_TierII_10397591_APP-G4.docx 1 of 21 

 

DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
facilities in Minneapolis, Minnesota and Green Bay, Wisconsin evaluating samples from the Billings PCE Plume site located in 
Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001 Sample Start Date:  07/28/2017 

Date Validated:  09/11/2017 Sample End Date:  07/30/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D  
 Dissolved Gases by United States Environmental Protection Agency (EPA) Method RSK-175 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Chloride and Sulfate by EPA Method 300.0 
 Nitrate plus Nitrite as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10397591 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 

Client Sample ID Laboratory Sample Number 

20170729-A 10397591001 

BPGP91 10397591002 

EMW-18 10397591003 

BMW-1 10397591004 

BMW07-1 10397591005 

EMW-26 10397591006 

20170729-B 10397591007 

20170729-C 10397591008 

EMW-28 10397591009 

BPGP50 10397591010 

20170730-A 10397591011 

20170730-B 10397591012 

20170730-C 10397591013 

20170730-D 10397591014 

RH-MW-1 10397591015 

RH-MW-7 10397591016 

WHITELEY MW-1 10397591017 

WHITELEY MW-2 10397591018 

BPGP90 10397591019 

BPGP89 10397591020 
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Client Sample ID Laboratory Sample Number 

BPGP92 10397591021 

BPGP22 10397591022 

BPGP94 10397591023 

BPGP16 10397591024 

BPGP17 10397591025 

BMW-4 10397591026 

BPGP41 10397591027 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

⊗ Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
 



 
 

Tier II Data Validation Report Summary 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
JB Estimated concentration due to blank contamination 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 2,545 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the reports. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[M5]– A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

1M – The associated compound was outside of 20% for the associated continuing calibration but within 40% of the true 
value. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

S5 – Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis). 

S8 – Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from 
sample re-extraction and/or re-analysis) 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

Clarification for analytes for sample BPGP89 were made by project personnel and documented on receipt forms.  No 
further action was required. 

Custody seals were not present nor required since the samples were delivered to the laboratory by the project team and 
custody was maintained at all times.  Custody seals were present and intact on the shipping containers for the transfers of 
samples between Pace facilities.  
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied to the submitted samples 
for analyses. 

Method Sample(s) Analyte(s) Dilution 
Factor 

8260B BPGP89 Benzene 5 
8260B 20170730-A Tetrachloroethene 5 
8260B BPGP92, BPGP16 Tetrachloroethene 10 

MA-VPH BPGP89 C5-C8 Aliphatics 10 

300.0 BMW-1, 20170730-A, BPGP92, 
BPGP22, BPGP94, BMW-4 Chloride, Sulfate 50 

300.0 BPGP41 Chloride 50 
300.0 BPGP50 Chloride, Sulfate 100 
300.0 BPGP41 Sulfate 100 
353.2 BPGP41 NO2+NO3 2 

353.2 BPGP50, 20170730-A, 
BPGP92, BPGP22 NO2+NO3 10 

353.2 BMW-1, BMW-4 NO2+NO3 50 
353.2 BPGP94 NO2+NO3 100 
5310C BMW-4 TOC 2 

  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures both within and outside the recommended temperature range of 4°C ± 2°C at temperatures of 0.4°C to 3.3°C 
as noted on the CoCs and the Sample Condition Upon Receipt Forms.  The cooler temperatures below 2.0°C was judged 
as acceptable since the laboratory did not report the sample containers as broken or frozen.  One vial for sample BPGP90 
was noted to be broken but additional vials and sample volume were available to complete the requested analyses 

Sample conditions for transfers between Pace facilities were acceptable.  Cooler temperatures measured following these 
transfers that were below 2.0°C were judged as acceptable since the laboratory did not report the sample containers as 
broken or frozen.  The laboratories indicated that the sample containers were intact and sufficient sample volume/mass 
was provided to complete the requested analyses. 

Pace-Billings noted that the sample vials were received with no headspace.  Pace-Minneapolis noted that at least one vial 
for the samples BPGP91, 20170730-C, 20170730-D, RH-MW-1, and WHITELEY MW-2 were received with headspace 
(bubbles greater than 6 millimeters in diameter).  Since at least one unaffected vial was available for analysis of volatile 
constituents for these samples, modification of holding times for those samples was not required. 

Since all received vials for samples 20170729-A, EMW-26, and BPGP89 were noted to contain headspace, the holding 
time for the Method 8260B, RSK-175, and MA-VPH analyses of these samples were reduced from 14 days to 7 days from 
sampling to analysis.  Unaffected vials for the remaining samples were used for analyses of volatile constituents and 
modification of holding times for those samples was not required. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with 
the following exceptions. 

The analysis of benzene by Method 8260B for sample BPGP89 was performed one day after the expiration of the 
reduced holding time of 7 days.  Benzene was detected in this sample and the result was assigned a J- qualifier. 
Sample BPGP89 was analyzed for VPH components by Method MA-VPH 2 days after the reduced holding time of 7 
days had passed.  The MA-VPH results for this sample were qualified J- if detected and UJ if not detected. 
The analysis of volatile hydrocarbons by Method MA-VPH for sample EMW-26 was performed 5 days after the 
expiration of the reduced holding time of 7 days.  MA-VPH target analytes were not detected in this sample and the 
results were assigned UJ qualifiers. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  These units were acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  Initial and continuing calibration data were not included as part of report packages.  The laboratory applied a 
“1M” qualifier to 1,2-diphenylhydrazine in the LCS/LCSD analyses for batch 489274 (OEXT/39300) indicating that the 
recovery for the associated continuing calibration was outside of 20% but within 40% of the true value. Since this laboratory 
qualifier was applied to the LCS/LCSD only, qualification of the sample results was not required. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in these sample sets has been indicated below.   

Method Analytes Batch MS Sample Source(s) 
RSK-175 Dissolved Gases 488780 (AIR/28934) Not Prepared 

245.1 Mercury 489152 (MERP/20218) 20170729-B and Not Associated 

245.1 Mercury 491680 (MERP/20337) BPGP42 from data set 10397549  
and 20170730-A 

200.8 Metals 488377 (MPRP/74093) Not Associated 

200.8 Metals 491600 (MPRP/74593) BPGP48 from data set 10397549  
and BPGP50 

8260B VOCs 489003 (MSV/40963) EMW-18 
8260B VOCs 489278 (MSV/40971) Not Prepared 
8260B VOCs 489403 (MSV/40977) BPGP16 
8260B VOCs 489655 (MSV/40992) SD-I-02 from data set 10397802 
300.0 Chloride/Sulfate 490222 (MT/31126) Not Associated 
353.2 Nitrate + Nitrite 489591 (MT/31047) Not Associated 
353.2 Nitrate + Nitrite 489593 (MT/31048) BPGP92 and Not Associated 

MA-VPH VPH 489065 (MT/30963) EMW-18 
MA-VPH VPH 489071 (MT/30964) BPGP16 
MA-EPH EPH 488745 (MTPR/5047) EMW-18 
MA-EPH EPH 488977 (MTPR/5050) BPGP16 
8270D SVOCs 489274 (OEXT/39300) Not Prepared 

5310C TOC 264104 (WETA/40382) BPGP48 and BPGP42  
from data set 10397549 

5310C TOC 264106 (WETA/40384) BPGP41 
Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits, with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B Acetone 489003 156% Acceptable 56-150% Acceptable 30% 
8260B Allyl chloride 489003 139% 135% 66-134% Acceptable 30% 
8260B Dichlorodifluoromethane 489003 154% Acceptable 50-150% Acceptable 30% 
8260B Tetrahydrofuran 489003 151% Acceptable 53-150% Acceptable 30% 
8260B Vinyl chloride 489003 157% Acceptable 59-150% Acceptable 30% 
8260B 1,2-Dichloroethane 489403 127% Acceptable 75-125% Acceptable 30% 
8260B 4-Methyl-2-pentanone 489403 179% 171% 67-150% Acceptable 30% 
8260B Acetone 489403 152% 152% 56-150% Acceptable 30% 
8260B Allyl chloride 489403 137% Acceptable 66-134% Acceptable 30% 
8260B Dibromochloromethane 489403 139% Acceptable 74-130% Acceptable 30% 
8260B Hexachloro-1,3-butadiene 489403 158% Acceptable 47-150% Acceptable 30% 
8260B p-Isopropyltoluene 489403 144% Acceptable 70-142% Acceptable 30% 
8260B Tetrachloroethene 489403 448% 566% 72-141% Acceptable 30% 
8260B Tetrahydrofuran 489403 181% 152% 53-150% Acceptable 30% 
8260B 1,2-Dichloroethane 489655 72% Acceptable 75-125% Acceptable 30% 
8260B Diethyl ether (Ethyl ether) 489655 69% Acceptable 71-141% Acceptable 30% 

The concentration of tetrachloroethene in the unspiked parent sample for Method 8260B batch 489403 (MSV/40977) was 
greater than 4 times the spike added and therefore, the acceptance limits were not applicable and qualification was not 
required based on the reported recoveries. 

The analytes with MS and/or MSD recoveries that were above the QC limits indicated potential high bias.  Acetone 
was detected in associated samples in batches 489003 (MSV/40963) and 489403 (MSV/40977) and the results were 
qualified as J+ to indicate estimated concentrations.  The remaining analytes with MS/MSD recoveries above the 
acceptance limits were not detected in the associated samples.  The non-detections of these analytes in the associated 
samples did not require qualification due to these non-conformances. 

1,2-Dichloroethane and diethyl ether, with MS recoveries that were less than lower laboratory QC limits, were not 
detected in the associated samples in batch 489655 (MSV/40992) and the results were assigned UJ qualifiers due 
to evidence of potential low bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits, with the 
following exceptions. 

The LCS/LCSD RPD result for tetrahydrofuran in Method 8260B batch 489278 (MSV/40971) exceeded the QC limit 
of 20% at 29%.  Tetrahydrofuran was not detected in the associated samples and the results were qualified UJ 
based on evidence of poor precision. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  The surrogate recoveries were within laboratory QC limits, with the following exceptions. 

Method Surrogate Sample Surrogate 
Recovery QC Limits 

MA-VPH a,a,a-Trifluorotoluene BMW-1 144% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BMW07-1 153% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP50 145% 70-130% 
MA-VPH a,a,a-Trifluorotoluene 20170730-A 200% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP92 188% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP22 247% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP94 142% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP16 153% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP17 151% 70-130% 

The reported recoveries for a,a,a-trifluorotoluene indicated potential high biases.  Target analytes associated with 
this surrogate were detected in the affected samples and the results were assigned J+ qualifiers.  Non-detections of 
associated target analytes in these samples did not require qualification. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks submitted in these sample sets was not equal to at least 10% 
of the total number of samples.  One trip blank sample, 20170729-A, two field blank samples, 20170729-C and 20170730-
C, and two equipment blank samples, 20170729-B and 20170730-B, were submitted as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the analysis of the trip blank, field blank, or equipment blank samples, 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
20170729-B (EB) EPA 8260B Acetone 34.7 µg/L 
20170729-B (EB) EPA 200.8 Aluminum, Dissolved 25.7 µg/L 
20170729-C (FB) EPA 8260B 2-Butanone (MEK) 6.4 µg/L 
20170729-C (FB) EPA 8260B Acetone 62.6 µg/L 
20170729-C (FB) EPA 353.2 Nitrogen, NO2 plus NO3 0.035 mg/L 
20170730-B (EB) EPA 8260B Acetone 47.3 µg/L 
20170730-C (FB) EPA 8260B Acetone 68.3 µg/L 
20170730-C (FB) EPA 200.8 Aluminum, Dissolved 23.9 µg/L 
20170730-C (FB) EPA 353.2 Nitrogen, NO2 plus NO3 0.025 mg/L 

 
Acetone was detected in associated samples at concentrations less than the field and equipment blank levels and 
the results were assigned U qualifiers.  Acetone was also detected in associated samples at concentrations 
greater than the field and equipment blanks but less than 10 times the blank concentrations.  These results were 
assigned JB qualifiers.  Since the field blank concentration was higher than the equipment blank and indicated an 
ambient source, only the reason code indicating the field blank was applied.  Non-detections of acetone and results 
greater than 10 times the blank detections in the associated samples did not require qualification. 

Aluminum was detected in associated samples at concentrations less than the field and equipment blanks levels 
and those results were assigned U qualifiers.  Affected samples collected on 07/28/2017 or 07/29/2017 were 
assigned reason codes indicating the detection in the equipment blank and the reason code for those collected on 
07/30/2017 indicated the equipment blank detection.  Aluminum was detected in associated sample BPGP41 at a 
concentration greater than the equipment blank (20170729-B) but less than 10 times the EB concentration.  The 
result was assigned a JB qualifier.  Non-detections of aluminum in the associated samples did not require qualification. 

2-Butanone (MEK) was not detected in the associated samples and qualification of the results was not required. 

Nitrate plus nitrite was detected in the associated samples at concentrations greater than 10 times the blank levels and 
qualification of the results was not required. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least the required 5% of the number of samples.   

• Sample 20170730-A was submitted as a duplicate of sample BPGP92. 

• Sample 20170730-D was submitted as a duplicate of sample RH-MW-7. 
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VALIDATION CRITERIA CHECKLIST 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples, with the following exception. 

The RPD value for acetone for the duplicate pair BPGP92/20170730-A exceeded the upper data validation QC limit 
of 30% at 76.2%.  The acetone results were assigned J qualifiers for samples BPGP92 and 20170730-A, due to 
evidence of poor precision. 
The detection of acetone in sample RH-MW-7 exceeded 2 times the applicable reporting limit and the DL exception 
did not apply.  The acetone results were assigned J and UJ qualifiers for samples RH-MW-7 and 20170730-D, 
respectively, due to evidence of poor precision. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicate samples were prepared as indicated below.   

Method Analytes Batch Laboratory Duplicate Sample 
Source 

RSK-175 Dissolved Gases 488780 (AIR/28934) BPGP94 and BMW-4 
300.0 Chloride/Sulfate 490222 (MT/31126) Not Associated 
353.2 Nitrate + Nitrite 489593 (MT/31048) BPGP22 and Not Associated 

MA-EPH EPH 488745 (MTPR/5047) BPGP48 from data set 10397549 
MA-EPH EPH 488977 (MTPR/5050) 20170730-A 

Not Associated – The lab duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits.  The RPDs for 
laboratory duplicates prepared from non-project samples were considered but data were not qualified based on these 
results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were reported by more than one method for submitted samples. 

Results for Methods 8260B and 8270D both included target analytes 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  The results for these analytes were non-detects for 
samples analyzed by both methods. 

Benzene, ethylbenzene, m&p-xylene, methyl-tert-butyl ether (MTBE), o-xylene, toluene, and total xylene were reported by 
Methods 8260B and MA-VPH.  These target analytes were not detected by either method in the analyzed samples, with 
exceptions summarized below. 

Naphthalene was reported by Methods 8260B, 8270D, and MA-VPH.  Naphthalene was not detected in the samples by 
these analytical methods when all three were applied. 

Sample ID Analyte Result Method Reporting 
Limit Units RPD 

BPGP89 Benzene 
250 MADEP VPH 0.5 

µg/L 2.0% 
245 EPA 8260B 5.0 

BMW-4 Benzene 
1.4 MADEP VPH 0.5 

µg/L 0.0% 
1.4 EPA 8260B 1.0 

BPGP89 Ethylbenzene 
180 MADEP VPH 0.5 

µg/L 8.5% 
196 EPA 8260B 1.0 

BPGP89 m,p-Xylene 
ND MADEP VPH 0.5 

µg/L ----- 
8.9 EPA 8260B 2.0 

BPGP89 o-Xylene 
1.2 MADEP VPH 0.5 

µg/L ----- 
ND EPA 8260B 1.0 

BPGP89 Toluene 
6.5 MADEP VPH 0.5 

µg/L 75.6% 
2.9 EPA 8260B 1.0 

BPGP89 Xylenes (total) 
ND MADEP VPH 2.0 

µg/L ----- 
8.9 EPA 8260B 3.0 

The detections of m,p-xylene, o-xylene, and total xylenes in sample BPGP89 were less than 5 times the applicable 
reporting limits.  Therefore, the results for these analytes in sample BPGP89 were not qualified. 

The RPD for toluene results in sample BPGP89 by analytical Methods MA-VPH and 8260B was greater than 30%.  
The toluene results by Methods MA-VPH and 8260B for sample BPGP89 were assigned J qualifiers due to evidence 
of poor precision. 
 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the submitted samples. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  BPGP92 
Field Duplicate Sample ID:  20170730-A 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

EPA 8260B 1,1,1-Trichloroethane ND (1.0 µg/L) 1.6 µg/L DL 
EPA 8260B Acetone 33.4 µg/L 74.5 µg/L 76.2% 
EPA 8260B Chloroform 1.5 µg/L 1.6 µg/L 6.5% +/-RL 

EPA 8260B cis-1,2-Dichloroethene 6.9 µg/L 6.6 µg/L 4.4% 

EPA 8260B Tetrachloroethene 466 µg/L 478 µg/L 2.5% 

EPA 8260B Trichloroethene 50.6 µg/L 48.0 µg/L 5.3% 

MADEP-VPH C5-C8, Aliphatic, Adjusted 160 µg/L 171 µg/L 6.6% 

MADEP-VPH C5-C8, Aliphatic, Unadjusted 160 µg/L 171 µg/L 6.6% 

MADEP-VPH Total Volatile Hydrocarbons 142 µg/L 151 µg/L 6.1% 

EPA 200.8 Aluminum, Dissolved 15.0 µg/L ND (10.0 µg/L) DL 

EPA 200.8 Arsenic, Dissolved 2.2 µg/L 2.2 µg/L 0.0% 

EPA 200.8 Barium, Dissolved 12.5 µg/L 12.7 µg/L 1.6% 

EPA 200.8 Cobalt, Dissolved 0.95 µg/L 0.98 µg/L 3.1% +/-RL 

EPA 200.8 Copper, Dissolved 1.9 µg/L 1.4 µg/L 30.3% +/-RL 

EPA 200.8 Manganese, Dissolved 129 µg/L 140 µg/L 8.2% 

EPA 200.8 Nickel, Dissolved 5.2 µg/L 5.4 µg/L 3.8% 

EPA 200.8 Selenium, Dissolved 9.4 µg/L 9.4 µg/L 0.0% 

EPA 200.8 Vanadium, Dissolved 1.2 µg/L 1.2 µg/L 0.0% +/-RL 

EPA 300.0 Chloride 71.6 mg/L 74.7 mg/L 4.2% +/-RL 

EPA 300.0 Sulfate 1030 mg/L 1090 mg/L 5.7% 

EPA 353.2 Nitrogen, Nitrate & Nitrite 2.2 mg/L 2.8 mg/L 24.0% 

5310 B/C Total Organic Carbon 1.2 mg/L 1.2 mg/L 0.0% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
The RPD value for acetone exceeded the upper data validation QC limit of 30% at 76.2%.  The acetone results were 
assigned J qualifiers for samples BPGP92 and 20170730-A, due to evidence of poor precision. 
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Client Sample ID:  RH-MW-7 
Field Duplicate Sample ID:  20170730-D 

Method Analyte Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

EPA 8260B Acetone 52.6 ND (20.0) DL 
EPA 8260B cis-1,2-Dichloroethene 30.4 33.0 8.2% 
EPA 8260B Tetrachloroethene 114 116 1.7% 

EPA 8260B Trichloroethene 21.6 20.6 4.7% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detection of acetone in sample RH-MW-7 exceeded 2 times the applicable reporting limit and the DL exception 
did not apply.  The acetone results were assigned J and UJ qualifiers for samples RH-MW-7 and 20170730-D, 
respectively, due to evidence of poor precision. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HS The sample vials contained headspace. 

HT-AN Sample was analyzed outside of the method holding time. 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 
HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 
HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

EBD Equipment blank detection 
FBD Field blank detection 

ERPD-FD High field duplicate RPD. 
OTHER Other 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2-Dichloroethane EPA 8260B 20170730-B 10397591012 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B BPGP92 10397591021 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B BPGP22 10397591022 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B BPGP94 10397591023 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B BPGP17 10397591025 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B BMW-4 10397591026 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B BPGP41 10397591027 ND 1 µg/L UJ LR-MS 

Acetone EPA 8260B BPGP91 10397591002 35.5 20 µg/L U FBD, HR-MS 
Acetone EPA 8260B EMW-18 10397591003 31.7 20 µg/L U FBD, HR-MS 
Acetone EPA 8260B BMW-1 10397591004 44.4 20 µg/L U FBD, HR-MS 
Acetone EPA 8260B BMW07-1 10397591005 70.3 20 µg/L JB FBD 
Acetone EPA 8260B EMW-26 10397591006 85.3 20 µg/L JB FBD 
Acetone EPA 8260B EMW-28 10397591009 23.2 20 µg/L U FBD 
Acetone EPA 8260B 20170730-A 10397591011 74.5 20 µg/L JB ERPD-FD, FBD, HR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Acetone EPA 8260B 20170730-C 10397591013 68.3 20 µg/L J+ HR-MS 
Acetone EPA 8260B 20170730-D 10397591014 ND 20 µg/L UJ ERPD-FD 
Acetone EPA 8260B RH-MW-1 10397591015 38.3 20 µg/L U FBD, HR-MS 
Acetone EPA 8260B RH-MW-7 10397591016 52.6 20 µg/L U ERPD-FD, FBD, HR-MS 
Acetone EPA 8260B WHITELEY MW-1 10397591017 41.9 20 µg/L U FBD, HR-MS 
Acetone EPA 8260B WHITELEY MW-2 10397591018 57.9 20 µg/L U FBD, HR-MS 
Acetone EPA 8260B BPGP90 10397591019 37.6 20 µg/L U FBD, HR-MS 
Acetone EPA 8260B BPGP89 10397591020 178 20 µg/L JB FBD, HR-MS 
Acetone EPA 8260B BPGP92 10397591021 33.4 20 µg/L U ERPD-FD, FBD 
Acetone EPA 8260B BPGP22 10397591022 59.8 20 µg/L U FBD 
Acetone EPA 8260B BPGP94 10397591023 22.2 20 µg/L U FBD 
Acetone EPA 8260B BPGP16 10397591024 62.5 20 µg/L U FBD, HR-MS 
Acetone EPA 8260B BPGP17 10397591025 33.3 20 µg/L U FBD 
Acetone EPA 8260B BPGP41 10397591027 60.1 20 µg/L U FBD 

Aluminum, Dissolved EPA 200.8 BMW-1 10397591004 11.5 10 µg/L U EBD 
Aluminum, Dissolved EPA 200.8 BPGP50 10397591010 11.8 10 µg/L U FBD 
Aluminum, Dissolved EPA 200.8 BPGP92 10397591021 15 10 µg/L U FBD 
Aluminum, Dissolved EPA 200.8 BPGP94 10397591023 20.2 10 µg/L U FBD 
Aluminum, Dissolved EPA 200.8 BPGP41 10397591027 50.6 10 µg/L JB EBD 

Benzene MADEP-VPH EMW-26 10397591006 ND 0.5 µg/L UJ HS, HT-AN 
Benzene EPA 8260B BPGP89 10397591020 245 5 µg/L J- HS, HT-AN 
Benzene MADEP-VPH BPGP89 10397591020 250 0.5 µg/L J- HS, HT-AN 

C5-C8, Aliphatic, Adjusted MADEP-VPH BMW-1 10397591004 45.4 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BMW07-1 10397591005 35.8 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH EMW-26 10397591006 ND 20 µg/L UJ HS, HT-AN 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP50 10397591010 26.8 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH 20170730-A 10397591011 171 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP89 10397591020 810 200 µg/L J- HS, HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP92 10397591021 160 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP22 10397591022 92 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP94 10397591023 36.9 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP16 10397591024 160 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP17 10397591025 42 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Unadjusted MADEP-VPH BMW-1 10397591004 45.4 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BMW07-1 10397591005 35.8 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH EMW-26 10397591006 ND 20 µg/L UJ HS, HT-AN 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP50 10397591010 26.8 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH 20170730-A 10397591011 171 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP89 10397591020 1070 200 µg/L J- HS, HT-AN 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP92 10397591021 160 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP22 10397591022 92 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP94 10397591023 36.9 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP16 10397591024 160 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP17 10397591025 42 20 µg/L J+ HR-SUR 

C9-C10, Aromatic, Unadjusted MADEP-VPH EMW-26 10397591006 ND 20 µg/L UJ HS, HT-AN 
C9-C10, Aromatic, Unadjusted MADEP-VPH BPGP89 10397591020 140 20 µg/L J- HS, HT-AN 

C9-C12, Aliphatic, Adjusted MADEP-VPH EMW-26 10397591006 ND 20 µg/L UJ HS, HT-AN 
C9-C12, Aliphatic, Adjusted MADEP-VPH BPGP89 10397591020 81 20 µg/L J- HS, HT-AN 

C9-C12, Aliphatic, Unadjusted MADEP-VPH EMW-26 10397591006 ND 20 µg/L UJ HS, HT-AN 
C9-C12, Aliphatic, Unadjusted MADEP-VPH BPGP89 10397591020 403 20 µg/L J- HS, HT-AN 

Diethyl ether EPA 8260B 20170730-B 10397591012 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B BPGP92 10397591021 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B BPGP22 10397591022 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B BPGP94 10397591023 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B BPGP17 10397591025 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B BMW-4 10397591026 ND 4 µg/L UJ LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Diethyl ether EPA 8260B BPGP41 10397591027 ND 4 µg/L UJ LR-MS 
Ethylbenzene MADEP-VPH EMW-26 10397591006 ND 0.5 µg/L UJ HS, HT-AN 
Ethylbenzene MADEP-VPH BPGP89 10397591020 180 0.5 µg/L J- HS, HT-AN 
m,p-Xylene MADEP-VPH EMW-26 10397591006 ND 0.5 µg/L UJ HS, HT-AN 
m,p-Xylene MADEP-VPH BPGP89 10397591020 ND 0.5 µg/L UJ HS, HT-AN 

MTBE MADEP-VPH EMW-26 10397591006 ND 1 µg/L UJ HS, HT-AN 
MTBE MADEP-VPH BPGP89 10397591020 ND 1 µg/L UJ HS, HT-AN 

Naphthalene MADEP-VPH EMW-26 10397591006 ND 5 µg/L UJ HS, HT-AN 
Naphthalene MADEP-VPH BPGP89 10397591020 ND 5 µg/L UJ HS, HT-AN 

o-Xylene MADEP-VPH EMW-26 10397591006 ND 0.5 µg/L UJ HS, HT-AN 
o-Xylene MADEP-VPH BPGP89 10397591020 1.2 0.5 µg/L J- HS, HT-AN 

Tetrahydrofuran EPA 8260B BMW07-1 10397591005 ND 10 µg/L UJ ERPD-LCS 
Tetrahydrofuran EPA 8260B EMW-26 10397591006 ND 10 µg/L UJ ERPD-LCS 
Tetrahydrofuran EPA 8260B 20170729-B 10397591007 ND 10 µg/L UJ ERPD-LCS 
Tetrahydrofuran EPA 8260B 20170729-C 10397591008 ND 10 µg/L UJ ERPD-LCS 
Tetrahydrofuran EPA 8260B EMW-28 10397591009 ND 10 µg/L UJ ERPD-LCS 

Toluene MADEP-VPH EMW-26 10397591006 ND 0.5 µg/L UJ HS, HT-AN 
Toluene EPA 8260B BPGP89 10397591020 2.9 1 µg/L J OTHER 
Toluene MADEP-VPH BPGP89 10397591020 6.5 0.5 µg/L J- HS, HT-AN, OTHER 

Total Volatile Hydrocarbons MADEP-VPH BMW-1 10397591004 40.4 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BMW07-1 10397591005 31.7 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH EMW-26 10397591006 ND 20 µg/L UJ HS, HT-AN 
Total Volatile Hydrocarbons MADEP-VPH BPGP50 10397591010 24 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH 20170730-A 10397591011 151 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP89 10397591020 1850 20 µg/L J- HS, HT-AN 
Total Volatile Hydrocarbons MADEP-VPH BPGP92 10397591021 142 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP22 10397591022 81.7 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP94 10397591023 32.7 20 µg/L J+ HR-SUR 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Total Volatile Hydrocarbons MADEP-VPH BPGP16 10397591024 142 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP17 10397591025 37.1 20 µg/L J+ HR-SUR 

Xylenes, Total MADEP-VPH EMW-26 10397591006 ND 2 µg/L UJ HS, HT-AN 
Xylenes, Total MADEP-VPH BPGP89 10397591020 ND 2 µg/L UJ HS, HT-AN 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
facilities in Minneapolis, Minnesota and Green Bay, Wisconsin evaluating samples from the Billings PCE Plume site located in 
Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001 Sample Start Date:  07/31/2017 

Date Validated:  09/11/2017 Sample End Date:  07/31/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D  
 Dissolved Gases by United States Environmental Protection Agency (EPA) Method RSK-175 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Chloride and Sulfate by EPA Method 300.0 
 Nitrate plus Nitrite as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10397637 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 

Client Sample ID Laboratory Sample Number 

20170731-A 10397637001 

20170731-B 10397637002 

20170731-C 10397637003 

20170731-D 10397637004 

EMW-15 10397637005 

BPGP44 10397637006 

BPGP84 10397637007 

BPGP31 10397637008 

PEP07 10397637009 

SMW-12 10397637010 

BPGP67 10397637011 

GSMW-5 10397637012 

BPGP76 10397637013 

BPGP93 10397637014 

BPGP81 10397637015 

BPGP58 10397637016 

BPGP87 10397637017 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
R Estimated concentration due to blank contamination 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,508 
data points excluding the blank samples.  A total of 66 data points were rejected; however, the data points rejected were from 
the field blank sample and therefore, the data completeness measure for this data package is calculated to be 100% and is 
acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the reports. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[M5]– A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

1M – Sample was re-extracted out of hold.  Result confirmed by second analysis. 

2M – The sample was analyzed at a dilution due to the presence of sediment in the vials. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

RS – The RPD value in one of the constituent analytes was outside the control limits. 

S0 – Surrogate recovery outside laboratory control limits. 

S5 – Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis). 

S8 – Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from 
sample re-extraction and/or re-analysis) 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

Clarification identity for sample BPGP58 was made by laboratory personnel and documented on receipt forms.  No further 
action was required. 

The laboratory noted that custody seals were present and intact.  The samples were delivered to the laboratory by the 
project team and custody was maintained at all times.  Custody seals were present and intact on the shipping containers 
for the transfers of samples between Pace facilities.  
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied to the submitted samples 
for analyses. 

Method Sample(s) Analyte(s) Dilution 
Factor 

8260B GSMW-5 VOCs 5 
8260B BPGP84, PEP07, BPGP81, BPGP87 Tetrachloroethene 10 
8260B BPGP67 Tetrachloroethene 20 
8260B BPGP58 Tetrachloroethene, Trichloroethene 100 

MA-VPH SMW-12 VPH 5 
MA-VPH GSMW-5 VPH 10 

200.8 GSMW-5 Manganese (dissolved) 10 
  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures both within and outside the recommended temperature range of 4°C ± 2°C at temperatures of 0.1°C to 6.8°C 
as noted on the CoCs and the Sample Condition Upon Receipt Forms.  The cooler temperatures below 2.0°C were judged 
as acceptable since the laboratory did not report the sample containers as broken or frozen.  The cooler temperature above 
6°C was acceptable since the samples were received at the laboratory on the same day (within 24 hours) of the last sample 
collection time and temperature equilibrium had not been established. 

Sample conditions for transfers between Pace facilities were acceptable.  Cooler temperatures measured following these 
transfers that were below 2.0°C were judged as acceptable since the laboratory did not report the sample containers as 
broken or frozen.  The laboratories indicated that the sample containers were intact and sufficient sample volume/mass 
was provided to complete the requested analyses. 

Pace-Billings noted that the sample vials for 20170731-B and GSMW-5 were received with headspace.  Pace-Minneapolis 
noted that at least one vial for the samples 20170731-A, BPGP67, and BPGP93 were received with headspace (bubbles 
greater than 6 millimeters in diameter).  Since at least one unaffected vial was available for analysis of volatile constituents 
for these samples, modification of holding times for those samples was not required. 

Since all received vials for samples 20170731-B, EMW-15, BPGP84, BPGP31, and GSMW-5 were noted to contain 
headspace, the holding time for the Method 8260B, RSK-175, and MA-VPH analyses of these samples were reduced from 
14 days to 7 days from sampling to analysis.  Unaffected vials for the remaining samples were used for analyses of volatile 
constituents and modification of holding times for those samples was not required. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with 
the following exceptions. 

Samples BPGP31 and GSMW-5 were analyzed for VOCs by Method 8260B approximately 2 and 5 days, 
respectively, after expiration of the reduced holding time of 7 days.  Detected analytes were qualified J- and non-
detected result were assigned UJ qualifiers. 
The analysis of tetrachloroethene by Method 8260B for sample BPGP84 was performed one day after the 
expiration of the reduced holding time of 7 days.  Tetrachloroethene was detected in this sample and the result 
was assigned a J- qualifier. 
Samples 20170731-B, EMW-15, BPGP84, and GSMW-5 were analyzed for VPH components by Method MA-VPH one 
day after expiration of the reduced holding time of 7 days.  The MA-VPH results for these samples were qualified J- 
if detected and UJ if not detected. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  These units were acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Initial and continuing calibration data were not included as part of report packages.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in these sample sets has been indicated below.   

Method Analytes Batch MS Sample Source(s) 
RSK-175 Dissolved Gases 489551 (AIR/28957) Not Prepared 

245.1 Mercury 489152 (MERP/20218) 20170729-B from 10397591  
and Not Associated 

245.1 Mercury 491680 (MERP/20337) BPGP42 from data set 10397549 and 
20170730-A from data set 10397591 

200.8 Metals 488377 (MPRP/74093) Not Associated 

200.8 Metals 491600 (MPRP/74593) BPGP48 from data set 10397549  
and BPGP50 from data set 10397591 

8260B VOCs 489655 (MSV/40992) SD-I-02 from data set 10397802 
8260B VOCs 489781 (MSV/40997) Not Prepared 
8260B VOCs 489866 (MSV/41005) Not Associated 
8260B VOCs 490043 (MSV/41009) Not Associated 
8260B VOCs 490745 (MSV/41049) Not Prepared 
300.0 Chloride/Sulfate 490222 (MT/31126) Not Associated 

353.2 Nitrate + Nitrite 489593 (MT/31048) BPGP92 from data set 10397591  
and Not Associated 

MA-VPH VPH 489071 (MT/30964) BPGP16 from data set 10397591 
MA-EPH EPH 488977 (MTPR/5050) BPGP16 from data set 10397591 
MA-EPH EPH 490045 (MTPR/5066) Not Prepared 
8270D SVOCs 489594 (OEXT/39327) Not Prepared 

5310C TOC 264104 (WETA/40382) BPGP48 and BPGP42  
from data set 10397549 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits, with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B 1,2-Dichloroethane 489655 72% Acceptable 75-125% Acceptable 30% 
8260B Diethyl ether (Ethyl ether) 489655 69% Acceptable 71-141% Acceptable 30% 

1,2-Dichloroethane and diethyl ether, with MS recoveries that were less than lower laboratory QC limits, were not 
detected in the associated samples in batch 489655 (MSV/40992) and the results were assigned UJ qualifiers due 
to evidence of potential low bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits, with the 
following exceptions. 

The LCS/LCSD RPD values for bromomethane and chloroethane in Method 8260B batch 489781 (MSV/40997) 
exceeded the QC limit of 20% at 34% and 26%, respectively.  Bromomethane and chloroethane were not detected 
in the associated samples in this batch and the results were qualified UJ based on evidence of poor precision. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  The surrogate recoveries were within laboratory QC limits, with the following exceptions. 

Method Surrogate Sample Surrogate 
Recovery QC Limits 

8270D Nitrobenzene-d5 20170731-B 1% 44-125% 
8270D 2-Fluorobiphenyl 20170731-B 3% 30-125% 
8270D p-Terphenyl-d14 20170731-B 4% 31-125% 
8270D Phenol-d6 20170731-B 3% 59-125% 
8270D 2-Fluorophenol 20170731-B 3% 49-125% 
8270D 2,4,6-Tribromophenol 20170731-B 3% 66-125% 
8270D Nitrobenzene-d5 20170731-C 36% 44-125% 

MA-VPH a,a,a-Trifluorotoluene EMW-15 279% 70-130% 
8270D Nitrobenzene-d5 BPGP44 34% 44-125% 

MA-VPH a,a,a-Trifluorotoluene BPGP44 159% 70-130% 
MA-VPH a,a,a-Trifluorotoluene BPGP84 146% 70-130% 
8270D Nitrobenzene-d5 BPGP31 41% 44-125% 
8270D Nitrobenzene-d5 PEP07 35% 44-125% 

MA-VPH a,a,a-Trifluorotoluene PEP07 145% 70-130% 
8270D Nitrobenzene-d5 BPGP67 35% 44-125% 
8270D Nitrobenzene-d5 BPGP76 34% 44-125% 

MA-VPH a,a,a-Trifluorotoluene BPGP93 131% 70-130% 
8270D Nitrobenzene-d5 BPGP58 35% 44-125% 

MA-VPH a,a,a-Trifluorotoluene Batch 489071 MS 143% 70-130% 
MA-VPH a,a,a-Trifluorotoluene Batch 489071 MSD 158% 70-130% 

The Method 8270D surrogate recoveries for sample 20170731-B were less than 10% indicating extremely low bias.  
The target analytes were not detected in this sample and the results were assigned R qualifiers and rejected. 
The Method 8270D surrogate nitrobenzene-d5 recoveries were below the acceptance limits for the samples 
analyzed by this method.  The target analytes associated with this surrogate were not detected in the analyzed 
samples and the results were assigned UJ qualifiers to indicate estimated detection limits due to evidence of low 
bias. 
The reported recoveries for a,a,a-trifluorotoluene indicated potential high biases.  Target analytes associated with 
this surrogate were detected in the affected samples and the results were assigned J+ qualifiers.  Non-detections of 
associated target analytes in these samples did not require qualification. 

Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on their specific surrogate recoveries. 
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VALIDATION CRITERIA CHECKLIST 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks submitted in these sample sets was equal to at least 10% of 
the total number of samples.  One trip blank sample, 20170731-D, one field blank sample, 20170731-B, and one equipment 
blank sample, 20170731-C, were submitted as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the analysis of the trip blank, field blank, or equipment blank samples, 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
20170731-B (FB) EPA 200.8 Aluminum, Dissolved 17.2 µg/L 
20170731-B (FB) EPA 353.2 Nitrogen, NO2 plus NO3 0.016 mg/L 
20170731-B (FB) MADEP EPH Total Extractable Hydrocarbons 235 µg/L 
20170731-C (EB) EPA 200.8 Aluminum, Dissolved 78.4 µg/L 

Aluminum was detected in associated samples at concentrations less than the field and equipment blanks levels 
and those results were assigned U qualifiers. 
Total Extractable Hydrocarbons was not detected in the associated samples and qualification of the results was not 
required based on the field blank detection. 

Nitrate plus nitrite was analyzed and reported for the field blank only.  Qualifications were not applied as a result of this 
detection. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to the required 5% of the number of samples.  Field 
duplicates were not submitted as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicate samples were prepared as indicated below.   

Method Analytes Batch Laboratory Duplicate Sample Source 
RSK-175 Dissolved Gases 489551 (AIR/28957) Not Associated 

8260B VOCs 489866 (MSV/41005) Not Associated 
300.0 Chloride/Sulfate 490222 (MT/31126) Not Associated 

353.2 Nitrate + Nitrite 489593 (MT/31048) BPGP22 from data set 10397591 
and Not Associated 

MA-EPH EPH 488977 (MTPR/5050) 20170730-A from data set 10397591 

Not Associated – The lab duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits.  The RPDs for 
laboratory duplicates prepared from non-project samples were considered but data were not qualified based on these 
results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were reported by more than one method for submitted samples. 

Results for Methods 8260B and 8270D both included target analytes 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  The results for these analytes were non-detects for 
samples analyzed by both methods.  Benzene, ethylbenzene, m&p-xylene, methyl-tert-butyl ether (MTBE), o-xylene, toluene, 
and total xylene were reported by Methods 8260B and MA-VPH.  These target analytes were not detected by either method 
in the analyzed samples, with exceptions summarized below.  Naphthalene was reported by Methods 8260B, 8270D, and 
MA-VPH.  Naphthalene was not detected in the samples by these analytical methods when all three were applied. 

Sample ID Analyte Result Method Reporting 
Limit Units RPD 

BPGP58 1,2-Dichlorobenzene 
1.1 EPA 8260B 1.0 

µg/L ----- 
ND EPA 8270D 11.4 

EMW-15 Benzene 
3.8 MADEP VPH 0.5 

µg/L 26.9% 
2.9 EPA 8260B 1.0 

GSMW-5 Benzene 
5.3 MADEP VPH 0.5 

µg/L ----- 
ND EPA 8260B 5.0 

GSMW-5 Ethylbenzene 
634 MADEP VPH 5.0 

µg/L 9.9% 
700 EPA 8260B 5.0 

GSMW-5 m,p-Xylene 
43.3 MADEP VPH 0.5 

µg/L 0.9% 
43.7 EPA 8260B 10 

GSMW-5 Methyl-tert-butyl ether 
4.4 MADEP VPH 1.0 

µg/L ----- 
ND EPA 8260B 5.0 

GSMW-5 Naphthalene 
57.0 MADEP VPH 5.0 

µg/L 6.9% 
53.2 EPA 8260B 20 

GSMW-5 o-Xylene 
2.4 MADEP VPH 0.5 

µg/L ----- 
ND EPA 8260B 5.0 

GSMW-5 Toluene 
2.1 MADEP VPH 0.5 

µg/L ----- 
ND EPA 8260B 5.0 

GSMW-5 Xylenes (total) 
45.7 MADEP VPH 2.0 

µg/L 4.5% 
43.7 EPA 8260B 15 

The related results were within acceptance limits and qualification of results was not required, with the following exception. 

The detection of benzene in sample GSMW-5 by Method MA-VPH was greater than 5 time the applicable reporting limit 
and also greater than the reporting limit for Method 8260B.  The Method MA-VPH result for benzene was qualified J 
and the Method 8260B result was assigned a UJ qualifier due to evidence of poor precision. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the submitted samples. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HS The sample vials contained headspace. 

HT-AN Sample was analyzed outside of the method holding time. 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 
LR-SUR The surrogate percent recovery was less than the lower acceptable limit indicating a possible low bias. 
HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

EBD Equipment blank detection 
FBD Field blank detection 

OTHER Other 
 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,1,1,2-Tetrachloroethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

1,1,1-Trichloroethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,1,1-Trichloroethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,1,2,2-Tetrachloroethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

1,1,2-Trichloroethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,1,2-Trichloroethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,1,2-Trichlorotrifluoroethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

1,1-Dichloroethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,1-Dichloroethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
1,1-Dichloroethene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,1-Dichloroethene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

1,1-Dichloropropene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1-Dichloropropene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
1,2,3-Trichlorobenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,2,3-Trichlorobenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
1,2,3-Trichloropropane EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
1,2,3-Trichloropropane EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 
1,2,4-Trichlorobenzene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
1,2,4-Trichlorobenzene 8270D 20170731-C 10397637003 ND 10.4 µg/L UJ LR-SUR 
1,2,4-Trichlorobenzene 8270D BPGP44 10397637006 ND 10.4 µg/L UJ LR-SUR 
1,2,4-Trichlorobenzene 8270D BPGP31 10397637008 ND 10.9 µg/L UJ LR-SUR 
1,2,4-Trichlorobenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,2,4-Trichlorobenzene 8270D PEP07 10397637009 ND 10.6 µg/L UJ LR-SUR 
1,2,4-Trichlorobenzene 8270D BPGP67 10397637011 ND 11 µg/L UJ LR-SUR 
1,2,4-Trichlorobenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
1,2,4-Trichlorobenzene 8270D BPGP76 10397637013 ND 11 µg/L UJ LR-SUR 
1,2,4-Trichlorobenzene 8270D BPGP58 10397637016 ND 11.4 µg/L UJ LR-SUR 
1,2,4-Trimethylbenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,2,4-Trimethylbenzene EPA 8260B GSMW-5 10397637012 274 5 µg/L J- HS, HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
1,2-Dibromo-3-Chloropropane EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 

1,2-Dibromoethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,2-Dibromoethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

1,2-Dichlorobenzene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
1,2-Dichlorobenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,2-Dichlorobenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
1,2-Dichloroethane EPA 8260B 20170731-A 10397637001 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B 20170731-B 10397637002 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B 20170731-C 10397637003 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B 20170731-D 10397637004 ND 1 µg/L UJ LR-MS 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,2-Dichloroethane EPA 8260B EMW-15 10397637005 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B BPGP44 10397637006 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B BPGP84 10397637007 ND 1 µg/L UJ LR-MS 
1,2-Dichloroethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,2-Dichloroethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

1,2-Dichloropropane EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
1,2-Dichloropropane EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 

1,2-Diphenylhydrazine 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
1,3,5-Trimethylbenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,3,5-Trimethylbenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

1,3-Dichlorobenzene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
1,3-Dichlorobenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,3-Dichlorobenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
1,3-Dichloropropane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,3-Dichloropropane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
1,4-Dichlorobenzene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
1,4-Dichlorobenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
1,4-Dichlorobenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
1-Methylnaphthalene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
1-Methylnaphthalene 8270D 20170731-C 10397637003 ND 10.4 µg/L UJ LR-SUR 
1-Methylnaphthalene 8270D BPGP44 10397637006 ND 10.4 µg/L UJ LR-SUR 
1-Methylnaphthalene 8270D BPGP31 10397637008 ND 10.9 µg/L UJ LR-SUR 
1-Methylnaphthalene 8270D PEP07 10397637009 ND 10.6 µg/L UJ LR-SUR 
1-Methylnaphthalene 8270D BPGP67 10397637011 ND 11 µg/L UJ LR-SUR 
1-Methylnaphthalene 8270D BPGP76 10397637013 ND 11 µg/L UJ LR-SUR 
1-Methylnaphthalene 8270D BPGP58 10397637016 ND 11.4 µg/L UJ LR-SUR 
2,2-Dichloropropane EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
2,2-Dichloropropane EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

2,2-oxybis(1-Chloropropane) 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2,4,5-Trichlorophenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2,4,6-Trichlorophenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2,4-Dichlorophenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2,4-Dimethylphenol 8270D 20170731-B 10397637002 ND 53.2 µg/L R LR-SUR 
2,4-Dinitrophenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2,4-Dinitrotoluene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2,6-Dinitrotoluene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

2-Butanone EPA 8260B BPGP31 10397637008 ND 5 µg/L UJ HS, HT-AN 
2-Butanone EPA 8260B GSMW-5 10397637012 ND 25 µg/L UJ HS, HT-AN 

2-Chloronaphthalene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2-Chlorophenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2-Chlorotoluene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
2-Chlorotoluene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

2-Methylnaphthalene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2-Methylnaphthalene 8270D 20170731-C 10397637003 ND 10.4 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D BPGP44 10397637006 ND 10.4 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D BPGP31 10397637008 ND 10.9 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D PEP07 10397637009 ND 10.6 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D BPGP67 10397637011 ND 11 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D BPGP76 10397637013 ND 11 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D BPGP58 10397637016 ND 11.4 µg/L UJ LR-SUR 

2-Methylphenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2-Nitroaniline 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
2-Nitrophenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

3,3-Dichlorobenzidine 8270D 20170731-B 10397637002 ND 53.2 µg/L R LR-SUR 
3,4-Methylphenol 8270D 20170731-B 10397637002 ND 21.3 µg/L R LR-SUR 

3-Nitroaniline 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 



 

 
 
201812_TierII_10397637_APP-G5.docx 16 of 25 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

4,6-Dinitro-2-methylphenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
4-Bromophenyl-phenylether 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

4-Chloro-3-Methylphenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
4-Chloroaniline 8270D 20170731-B 10397637002 ND 53.2 µg/L R LR-SUR 
4-Chloroaniline 8270D 20170731-C 10397637003 ND 52.1 µg/L UJ LR-SUR 
4-Chloroaniline 8270D BPGP44 10397637006 ND 52.1 µg/L UJ LR-SUR 
4-Chloroaniline 8270D BPGP31 10397637008 ND 54.3 µg/L UJ LR-SUR 
4-Chloroaniline 8270D PEP07 10397637009 ND 53.2 µg/L UJ LR-SUR 
4-Chloroaniline 8270D BPGP67 10397637011 ND 54.9 µg/L UJ LR-SUR 
4-Chloroaniline 8270D BPGP76 10397637013 ND 54.9 µg/L UJ LR-SUR 
4-Chloroaniline 8270D BPGP58 10397637016 ND 56.8 µg/L UJ LR-SUR 

4-Chlorophenyl-phenylether 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
4-Chlorotoluene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
4-Chlorotoluene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

4-Methyl-2-Pentanone EPA 8260B BPGP31 10397637008 ND 5 µg/L UJ HS, HT-AN 
4-Methyl-2-Pentanone EPA 8260B GSMW-5 10397637012 ND 25 µg/L UJ HS, HT-AN 

4-Nitroaniline 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
4-Nitrophenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Acenaphthene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Acenaphthylene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Acetone EPA 8260B BPGP31 10397637008 30.5 20 µg/L J- HS, HT-AN 
Acetone EPA 8260B GSMW-5 10397637012 ND 100 µg/L UJ HS, HT-AN 

Allyl Chloride EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Allyl Chloride EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 

Aluminum, Dissolved EPA 200.8 GSMW-5 10397637012 54.3 10 µg/L U EBD 
Aluminum, Dissolved EPA 200.8 BPGP87 10397637017 15.4 10 µg/L U EBD, FBD 

Anthracene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Benzene MADEP-VPH 20170731-B 10397637002 ND 0.5 µg/L UJ HS, HT-AN 
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Benzene MADEP-VPH EMW-15 10397637005 3.8 0.5 µg/L J HR-SUR, HS, HT-AN 
Benzene MADEP-VPH BPGP84 10397637007 ND 0.5 µg/L UJ HS, HT-AN 
Benzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Benzene MADEP-VPH GSMW-5 10397637012 5.3 0.5 µg/L J- HS, HT-AN, OTHER 
Benzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN, OTHER 

Benzo(a)anthracene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Benzo(a)pyrene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Benzo(b)fluoranthene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Benzo(g,h,i)perylene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Benzo(k)fluoranthene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Bis(2-chloroethoxy)methane 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Bis(2-chloroethoxy)methane 8270D 20170731-C 10397637003 ND 10.4 µg/L UJ LR-SUR 
Bis(2-chloroethoxy)methane 8270D BPGP44 10397637006 ND 10.4 µg/L UJ LR-SUR 
Bis(2-chloroethoxy)methane 8270D BPGP31 10397637008 ND 10.9 µg/L UJ LR-SUR 
Bis(2-chloroethoxy)methane 8270D PEP07 10397637009 ND 10.6 µg/L UJ LR-SUR 
Bis(2-chloroethoxy)methane 8270D BPGP67 10397637011 ND 11 µg/L UJ LR-SUR 
Bis(2-chloroethoxy)methane 8270D BPGP76 10397637013 ND 11 µg/L UJ LR-SUR 
Bis(2-chloroethoxy)methane 8270D BPGP58 10397637016 ND 11.4 µg/L UJ LR-SUR 

Bis(2-chloroethyl)ether 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Bis(2-ethylhexyl)phthalate 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Bromobenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Bromobenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Bromochloromethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Bromochloromethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Bromodichloromethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Bromodichloromethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Bromoform EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Bromoform EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 
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Bromomethane EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Bromomethane EPA 8260B PEP07 10397637009 ND 4 µg/L UJ ERPD-LCS 
Bromomethane EPA 8260B BPGP67 10397637011 ND 4 µg/L UJ ERPD-LCS 
Bromomethane EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 

Butylbenzylphthalate 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH 20170731-B 10397637002 ND 20 µg/L UJ HS, HT-AN 
C5-C8, Aliphatic, Adjusted MADEP-VPH EMW-15 10397637005 212 20 µg/L J HR-SUR, HS, HT-AN 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP44 10397637006 57.7 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP84 10397637007 151 20 µg/L J HR-SUR, HS, HT-AN 
C5-C8, Aliphatic, Adjusted MADEP-VPH PEP07 10397637009 207 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH GSMW-5 10397637012 708 20 µg/L J- HS, HT-AN 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP93 10397637014 27.3 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Unadjusted MADEP-VPH 20170731-B 10397637002 ND 20 µg/L UJ HS, HT-AN 
C5-C8, Aliphatic, Unadjusted MADEP-VPH EMW-15 10397637005 216 20 µg/L J HR-SUR, HS, HT-AN 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP44 10397637006 57.7 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP84 10397637007 151 20 µg/L J HR-SUR, HS, HT-AN 
C5-C8, Aliphatic, Unadjusted MADEP-VPH PEP07 10397637009 207 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH GSMW-5 10397637012 720 20 µg/L J- HS, HT-AN 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP93 10397637014 27.3 20 µg/L J+ HR-SUR 

C9-C10, Aromatic, Unadjusted MADEP-VPH 20170731-B 10397637002 ND 20 µg/L UJ HS, HT-AN 
C9-C10, Aromatic, Unadjusted MADEP-VPH EMW-15 10397637005 ND 20 µg/L UJ HS, HT-AN 
C9-C10, Aromatic, Unadjusted MADEP-VPH BPGP84 10397637007 ND 20 µg/L UJ HS, HT-AN 
C9-C10, Aromatic, Unadjusted MADEP-VPH GSMW-5 10397637012 846 200 µg/L J- HS, HT-AN 

C9-C12, Aliphatic, Adjusted MADEP-VPH 20170731-B 10397637002 ND 20 µg/L UJ HS, HT-AN 
C9-C12, Aliphatic, Adjusted MADEP-VPH EMW-15 10397637005 ND 20 µg/L UJ HS, HT-AN 
C9-C12, Aliphatic, Adjusted MADEP-VPH BPGP84 10397637007 ND 20 µg/L UJ HS, HT-AN 
C9-C12, Aliphatic, Adjusted MADEP-VPH GSMW-5 10397637012 ND 200 µg/L UJ HS, HT-AN 

C9-C12, Aliphatic, Unadjusted MADEP-VPH 20170731-B 10397637002 ND 20 µg/L UJ HS, HT-AN 
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C9-C12, Aliphatic, Unadjusted MADEP-VPH EMW-15 10397637005 24.9 20 µg/L J HR-SUR, HS, HT-AN 
C9-C12, Aliphatic, Unadjusted MADEP-VPH BPGP84 10397637007 ND 20 µg/L UJ HS, HT-AN 
C9-C12, Aliphatic, Unadjusted MADEP-VPH GSMW-5 10397637012 1720 200 µg/L J- HS, HT-AN 

Carbazole 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Carbon tetrachloride EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Carbon tetrachloride EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Chlorobenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Chlorobenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
Chloroethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Chloroethane EPA 8260B PEP07 10397637009 ND 1 µg/L UJ ERPD-LCS 
Chloroethane EPA 8260B BPGP67 10397637011 ND 1 µg/L UJ ERPD-LCS 
Chloroethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
Chloroform EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Chloroform EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Chloromethane EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Chloromethane EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 

Chrysene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
cis-1,2-Dichloroethene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
cis-1,2-Dichloroethene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

cis-1,3-Dichloropropene EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
cis-1,3-Dichloropropene EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 
Dibenzo(a,h)anthracene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Dibenzofuran 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Dibromochloromethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Dibromochloromethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Dibromomethane EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Dibromomethane EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 

Dichlorodifluoromethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
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Dichlorodifluoromethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
Dichlorofluoromethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Dichlorofluoromethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Diethyl ether EPA 8260B 20170731-A 10397637001 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B 20170731-B 10397637002 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B 20170731-C 10397637003 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B 20170731-D 10397637004 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B EMW-15 10397637005 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B BPGP44 10397637006 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B BPGP84 10397637007 ND 4 µg/L UJ LR-MS 
Diethyl ether EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Diethyl ether EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 

Diethylphthalate 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Dimethylphthalate 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Di-n-butylphthalate 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Di-n-octylphthalate 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Ethylbenzene MADEP-VPH 20170731-B 10397637002 ND 0.5 µg/L UJ HS, HT-AN 
Ethylbenzene MADEP-VPH EMW-15 10397637005 ND 0.5 µg/L UJ HS, HT-AN 
Ethylbenzene MADEP-VPH BPGP84 10397637007 ND 0.5 µg/L UJ HS, HT-AN 
Ethylbenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Ethylbenzene MADEP-VPH GSMW-5 10397637012 634 5 µg/L J- HS, HT-AN 
Ethylbenzene EPA 8260B GSMW-5 10397637012 700 5 µg/L J- HS, HT-AN 
Fluoranthene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Fluorene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Hexachlorobenzene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Hexachlorobutadiene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Hexachlorobutadiene 8270D 20170731-C 10397637003 ND 10.4 µg/L UJ LR-SUR 
Hexachlorobutadiene 8270D BPGP44 10397637006 ND 10.4 µg/L UJ LR-SUR 
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Hexachlorobutadiene 8270D BPGP31 10397637008 ND 10.9 µg/L UJ LR-SUR 
Hexachlorobutadiene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Hexachlorobutadiene 8270D PEP07 10397637009 ND 10.6 µg/L UJ LR-SUR 
Hexachlorobutadiene 8270D BPGP67 10397637011 ND 11 µg/L UJ LR-SUR 
Hexachlorobutadiene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
Hexachlorobutadiene 8270D BPGP76 10397637013 ND 11 µg/L UJ LR-SUR 
Hexachlorobutadiene 8270D BPGP58 10397637016 ND 11.4 µg/L UJ LR-SUR 

Hexachloroethane 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Indeno(1,2,3-cd)pyrene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Isophorone 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Isophorone 8270D 20170731-C 10397637003 ND 10.4 µg/L UJ LR-SUR 
Isophorone 8270D BPGP44 10397637006 ND 10.4 µg/L UJ LR-SUR 
Isophorone 8270D BPGP31 10397637008 ND 10.9 µg/L UJ LR-SUR 
Isophorone 8270D PEP07 10397637009 ND 10.6 µg/L UJ LR-SUR 
Isophorone 8270D BPGP67 10397637011 ND 11 µg/L UJ LR-SUR 
Isophorone 8270D BPGP76 10397637013 ND 11 µg/L UJ LR-SUR 
Isophorone 8270D BPGP58 10397637016 ND 11.4 µg/L UJ LR-SUR 

Isopropylbenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Isopropylbenzene EPA 8260B GSMW-5 10397637012 26.6 5 µg/L J- HS, HT-AN 

m,p-Xylene MADEP-VPH 20170731-B 10397637002 ND 0.5 µg/L UJ HS, HT-AN 
m,p-Xylene MADEP-VPH EMW-15 10397637005 ND 0.5 µg/L UJ HS, HT-AN 
m,p-Xylene MADEP-VPH BPGP84 10397637007 ND 0.5 µg/L UJ HS, HT-AN 
m,p-Xylene EPA 8260B BPGP31 10397637008 ND 2 µg/L UJ HS, HT-AN 
m,p-Xylene MADEP-VPH GSMW-5 10397637012 43.3 0.5 µg/L J- HS, HT-AN 
m,p-Xylene EPA 8260B GSMW-5 10397637012 43.7 10 µg/L J- HS, HT-AN 

Methylene Chloride EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Methylene Chloride EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 

MTBE MADEP-VPH 20170731-B 10397637002 ND 1 µg/L UJ HS, HT-AN 
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MTBE MADEP-VPH EMW-15 10397637005 ND 1 µg/L UJ HS, HT-AN 
MTBE MADEP-VPH BPGP84 10397637007 ND 1 µg/L UJ HS, HT-AN 
MTBE EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
MTBE MADEP-VPH GSMW-5 10397637012 4.4 1 µg/L J- HS, HT-AN 
MTBE EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Naphthalene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Naphthalene MADEP-VPH 20170731-B 10397637002 ND 5 µg/L UJ HS, HT-AN 
Naphthalene 8270D 20170731-C 10397637003 ND 10.4 µg/L UJ LR-SUR 
Naphthalene MADEP-VPH EMW-15 10397637005 ND 5 µg/L UJ HS, HT-AN 
Naphthalene 8270D BPGP44 10397637006 ND 10.4 µg/L UJ LR-SUR 
Naphthalene MADEP-VPH BPGP84 10397637007 ND 5 µg/L UJ HS, HT-AN 
Naphthalene 8270D BPGP31 10397637008 ND 10.9 µg/L UJ LR-SUR 
Naphthalene EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Naphthalene 8270D PEP07 10397637009 ND 10.6 µg/L UJ LR-SUR 
Naphthalene 8270D BPGP67 10397637011 ND 11 µg/L UJ LR-SUR 
Naphthalene EPA 8260B GSMW-5 10397637012 53.2 20 µg/L J- HS, HT-AN 
Naphthalene MADEP-VPH GSMW-5 10397637012 57 5 µg/L J- HS, HT-AN 
Naphthalene 8270D BPGP76 10397637013 ND 11 µg/L UJ LR-SUR 
Naphthalene 8270D BPGP58 10397637016 ND 11.4 µg/L UJ LR-SUR 

n-Butylbenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
n-Butylbenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
Nitrobenzene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
Nitrobenzene 8270D 20170731-C 10397637003 ND 10.4 µg/L UJ LR-SUR 
Nitrobenzene 8270D BPGP44 10397637006 ND 10.4 µg/L UJ LR-SUR 
Nitrobenzene 8270D BPGP31 10397637008 ND 10.9 µg/L UJ LR-SUR 
Nitrobenzene 8270D PEP07 10397637009 ND 10.6 µg/L UJ LR-SUR 
Nitrobenzene 8270D BPGP67 10397637011 ND 11 µg/L UJ LR-SUR 
Nitrobenzene 8270D BPGP76 10397637013 ND 11 µg/L UJ LR-SUR 
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Nitrobenzene 8270D BPGP58 10397637016 ND 11.4 µg/L UJ LR-SUR 
N-Nitrosodimethylamine 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

N-Nitrosodi-n-propylamine 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
N-Nitrosodiphenylamine 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

n-Propylbenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
n-Propylbenzene EPA 8260B GSMW-5 10397637012 77.5 5 µg/L J- HS, HT-AN 

o-Xylene MADEP-VPH 20170731-B 10397637002 ND 0.5 µg/L UJ HS, HT-AN 
o-Xylene MADEP-VPH EMW-15 10397637005 ND 0.5 µg/L UJ HS, HT-AN 
o-Xylene MADEP-VPH BPGP84 10397637007 ND 0.5 µg/L UJ HS, HT-AN 
o-Xylene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
o-Xylene MADEP-VPH GSMW-5 10397637012 2.4 0.5 µg/L J- HS, HT-AN 
o-Xylene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Pentachlorophenol 8270D 20170731-B 10397637002 ND 21.3 µg/L R LR-SUR 
Phenanthrene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 

Phenol 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
p-Isopropyltoluene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
p-Isopropyltoluene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Pyrene 8270D 20170731-B 10397637002 ND 10.6 µg/L R LR-SUR 
sec-Butylbenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
sec-Butylbenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Styrene EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Styrene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

tert-Butylbenzene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
tert-Butylbenzene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
Tetrachloroethene EPA 8260B BPGP84 10397637007 440 40 µg/L J- HS, HT-AN 
Tetrachloroethene EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
Tetrachloroethene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 
Tetrahydrofuran EPA 8260B BPGP31 10397637008 ND 10 µg/L UJ HS, HT-AN 



 

 
 
201812_TierII_10397637_APP-G5.docx 24 of 25 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Tetrahydrofuran EPA 8260B GSMW-5 10397637012 ND 50 µg/L UJ HS, HT-AN 
Toluene MADEP-VPH 20170731-B 10397637002 ND 0.5 µg/L UJ HS, HT-AN 
Toluene MADEP-VPH EMW-15 10397637005 ND 0.5 µg/L UJ HS, HT-AN 
Toluene MADEP-VPH BPGP84 10397637007 ND 0.5 µg/L UJ HS, HT-AN 
Toluene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Toluene MADEP-VPH GSMW-5 10397637012 2.1 0.5 µg/L J- HS, HT-AN 
Toluene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Total Volatile Hydrocarbons MADEP-VPH 20170731-B 10397637002 ND 20 µg/L UJ HS, HT-AN 
Total Volatile Hydrocarbons MADEP-VPH EMW-15 10397637005 222 20 µg/L J HR-SUR, HS, HT-AN 
Total Volatile Hydrocarbons MADEP-VPH BPGP44 10397637006 51.4 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH BPGP84 10397637007 134 20 µg/L J HR-SUR, HS, HT-AN 
Total Volatile Hydrocarbons MADEP-VPH PEP07 10397637009 183 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH GSMW-5 10397637012 3220 20 µg/L J- HS, HT-AN 
Total Volatile Hydrocarbons MADEP-VPH BPGP93 10397637014 24.2 20 µg/L J+ HR-SUR 

trans-1,2-Dichloroethene EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
trans-1,2-Dichloroethene EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

trans-1,3-Dichloropropene EPA 8260B BPGP31 10397637008 ND 4 µg/L UJ HS, HT-AN 
trans-1,3-Dichloropropene EPA 8260B GSMW-5 10397637012 ND 20 µg/L UJ HS, HT-AN 

Trichloroethene EPA 8260B BPGP31 10397637008 ND 0.4 µg/L UJ HS, HT-AN 
Trichloroethene EPA 8260B GSMW-5 10397637012 ND 2 µg/L UJ HS, HT-AN 

Trichlorofluoromethane EPA 8260B BPGP31 10397637008 ND 1 µg/L UJ HS, HT-AN 
Trichlorofluoromethane EPA 8260B GSMW-5 10397637012 ND 5 µg/L UJ HS, HT-AN 

Vinyl Chloride EPA 8260B BPGP31 10397637008 ND 0.2 µg/L UJ HS, HT-AN 
Vinyl Chloride EPA 8260B GSMW-5 10397637012 ND 1 µg/L UJ HS, HT-AN 
Xylenes, Total MADEP-VPH 20170731-B 10397637002 ND 2 µg/L UJ HS, HT-AN 
Xylenes, Total MADEP-VPH EMW-15 10397637005 ND 2 µg/L UJ HS, HT-AN 
Xylenes, Total MADEP-VPH BPGP84 10397637007 ND 2 µg/L UJ HS, HT-AN 
Xylenes, Total EPA 8260B BPGP31 10397637008 ND 3 µg/L UJ HS, HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Xylenes, Total EPA 8260B GSMW-5 10397637012 43.7 15 µg/L J- HS, HT-AN 
Xylenes, Total MADEP-VPH GSMW-5 10397637012 45.7 2 µg/L J- HS, HT-AN 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
facilities in Minneapolis, Minnesota and Greensburg, Pennsylvania evaluating samples from the Billings PCE Plume site 
located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001 Sample Start Date:  08/01/2017 

Date Validated:  08/28/2017 Sample End Date:  08/07/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Toxicity Characteristic Leaching Procedure (TCLP) VOCs by SW-846 Methods 1311 and 8260B  
 TCLP Metals by SW-846 Methods 1311 and 6010 
 TCLP Mercury by SW-846 Methods 1311 and 7170A 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Total Cyanide by Standard Methods for the Examination of Water and Wastewater (SM) Method 4500CN-E 
 Sulfide by SM Method 4500-S2-D 
 Hexavalent Chromium by SM Method 3500-Cr-D (Modified) 
 Flashpoint by SW-846 Method 1010 

Laboratory Project ID:  10397801 and 10398418 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 
Data Set 10397801 

20170801-IDW-01 10397801001 

20170801-E 10397801002 

Data Set 10398418 

20170807-IDW-01 10398418001 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 42 
data points excluding the trip blank sample.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the reports. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

H1 - Analysis conducted outside the recognized method holding time. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

P4 – Sample field preservation does not meet EPA or method recommendations for this analysis. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

Custody seals were noted to be present and intact on the shipping container upon receipt at the laboratory. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied to the submitted samples 
for analyses. 

Method 8260B:  Sample 20170801-E was diluted by a factor of 2 times for the analysis of VOCs. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received on ice, in good condition, with the cooler temperatures within the recommended 
temperature range of 4°C ± 2°C at temperatures of 3.1°C and 3.8°C as noted on the CoCs and the Sample Condition Upon 
Receipt Forms.  Sample conditions for transfers between Pace facilities were acceptable. 

The laboratory noted that both vials for sample 20170801-E were received with headspace (bubbles greater than 6 
millimeters in diameter).  Due to this issue, the holding time for the Method 8260B analysis of this sample was reduced 
from 14 days to 7 days from sampling to analysis. 

The laboratory indicated that the sample containers were intact and sufficient sample volume/mass was provided to 
complete the requested analyses. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with 
the following exception. 

The analysis of sample 20170801-E by Method 8260B was performed after expiration of the reduced holding time 
of 7 days by 1 day.  Target analytes were not detected in this sample and the results were assigned UJ qualifiers. 
The analysis of sample 20170807-IDW-01 for hexavalent chromium by Method SM 3500-Cr was performed after 
expiration of the defined holding time of 24 hours by approximately 3.5 hours.  Hexavalent chromium was not 
detected in this sample and the result was assigned a UJ qualifier. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of milligrams per liter 
(mg/L) and micrograms per liter (µg/L).  Flashpoint was reported as degrees Fahrenheit (deg F).  These units were 
acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  The flashpoint result was greater than 200 deg F. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in these sample sets has been indicated below.   

Method Analytes Batch MS Sample Source 
7470A Mercury 490181 (MERP/20267) Not Associated 
6010B Metals 490178 (MPRP/74383) 20170801-IDW-01 
8260B VOCs 490744 (MSV/41048) Not Associated 
8260B VOCs 489866 (MSV/41005) Not Associated 

SM 4500-S2 Sulfide 489260 (MT/30989) 20170801-IDW-01 
MA-VPH VPH 490601 (MT/31166) Not Associated 
MA-EPH EPH 489782 (MTPR/5061) 20170801-IDW-01 

SM 4500-CN Cyanide 489996 (WETA/32161) Not Associated 
SM 3500-Cr Hexavalent Chromium 489757 (WETA/32148) Not Associated 

Not Associated – The MS sample source was not associated with this project. 

Matrix spikes were not required or prepared for flashpoint by Method 1010. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits, with the following exceptions. 

The reported MS and MSD sulfide recoveries for Method SM4500-S2 batch 489260 (MT/30989) were outside the 
acceptance range of 80-120% at 25% and 29%, respectively.  Sulfide was not detected in the associated sample 
20170801-IDW-01 and the result was assigned a UJ qualifier due to evidence of potential low bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  Analyses 
of LCSs is not required and was not performed for flashpoint batch 267999. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  The surrogate recoveries were within laboratory QC limits. 
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VALIDATION CRITERIA CHECKLIST 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks submitted in these sample sets exceeded 10% of the total 
number of samples.  One trip blank sample, 20170801-E, was submitted as part of sample set 10397801. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

Yes 

Comments:  Target analytes were not detected in the analysis of the trip blank sample 20170801-E. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 5% of the number of samples.  Field 
duplicate samples were not submitted as part of these sample sets. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of these sample sets. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicate samples were prepared as indicated below.   

Method Analytes Batch Laboratory Duplicate 
Sample Source 

8260B VOCs 489866 (MSV/41005) Not Associated 
SM 4500-S2 Sulfide 489260 (MT/30989) Not Associated 

MA-VPH VPH 490601 (MT/31166) Not Associated 
MA-EPH EPH 489782 (MTPR/5061) Not Associated 

1010 Flashpoint 267999 (WET/39561) 20170807-IDW-01 

Not Associated – The lab duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits.  The RPDs for 
laboratory duplicates prepared from non-project samples were considered but data were not qualified based on these 
results since matrix similarity to project samples could not be guaranteed. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

N/A 

 

Comments:  Target analytes were not reported by more than one method for any sample. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total and dissolved metals analyses were not performed for the submitted samples. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HS The sample vials contained headspace. 

HT-AN Sample was analyzed outside of the method holding time. 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,1,1-Trichloroethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,1,2-Trichloroethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,1-Dichloroethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,1-Dichloroethene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

1,1-Dichloropropene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,2,3-Trichlorobenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,2,3-Trichloropropane EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
1,2,4-Trichlorobenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,2,4-Trimethylbenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
1,2-Dibromoethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

1,2-Dichlorobenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,2-Dichloroethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

1,2-Dichloropropane EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
1,3,5-Trimethylbenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

1,3-Dichlorobenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,3-Dichloropropane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
1,4-Dichlorobenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

2,2-Dichloropropane EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
2-Butanone EPA 8260B 20170801-E 10397801002 ND 10 µg/L UJ HS, HT-AN 

2-Chlorotoluene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
4-Chlorotoluene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

4-Methyl-2-Pentanone EPA 8260B 20170801-E 10397801002 ND 10 µg/L UJ HS, HT-AN 
Acetone EPA 8260B 20170801-E 10397801002 ND 40 µg/L UJ HS, HT-AN 

Allyl Chloride EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
Benzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

Bromobenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
Bromochloromethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

Bromodichloromethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
Bromoform EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 

Bromomethane EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
Carbon tetrachloride EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

Chlorobenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
Chloroethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
Chloroform EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

Chloromethane EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
cis-1,2-Dichloroethene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

cis-1,3-Dichloropropene EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
Dibromochloromethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

Dibromomethane EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
Dichlorodifluoromethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
Dichlorofluoromethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

Diethyl ether EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
Ethylbenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

Hexachlorobutadiene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
Isopropylbenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

m,p-Xylene EPA 8260B 20170801-E 10397801002 ND 4 µg/L UJ HS, HT-AN 
Methylene Chloride EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 

MTBE EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
Naphthalene EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 

n-Butylbenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
n-Propylbenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

o-Xylene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
p-Isopropyltoluene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
sec-Butylbenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

Styrene EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
Sulfide, Total SM 4500 S2 20170801-IDW-01 10397801001 ND 0.1 mg/L UJ LR-MS 

tert-Butylbenzene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
Tetrachloroethene EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
Tetrahydrofuran EPA 8260B 20170801-E 10397801002 ND 20 µg/L UJ HS, HT-AN 

Toluene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
trans-1,2-Dichloroethene EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 

trans-1,3-Dichloropropene EPA 8260B 20170801-E 10397801002 ND 8 µg/L UJ HS, HT-AN 
Trichloroethene EPA 8260B 20170801-E 10397801002 ND 0.8 µg/L UJ HS, HT-AN 

Trichlorofluoromethane EPA 8260B 20170801-E 10397801002 ND 2 µg/L UJ HS, HT-AN 
Vinyl Chloride EPA 8260B 20170801-E 10397801002 ND 0.4 µg/L UJ HS, HT-AN 
Xylenes, Total EPA 8260B 20170801-E 10397801002 ND 6 µg/L UJ HS, HT-AN 

Chromium, Hexavalent SM 3500-Cr D 20170807-IDW-01 10398418001 ND 0.01 mg/L UJ HT-AN 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
facilities in Minneapolis, Minnesota and Green Bay, Wisconsin evaluating samples from the Billings PCE Plume site located in 
Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Field duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001 Sample Start Date:  07/31/2017 

Date Validated:  08/30/2017 Sample End Date:  08/01/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D  
 Dissolved Gases by U.S. Environmental Protection Agency (EPA) Method RSK-175 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Chloride and Sulfate by EPA Method 300.0 
 Nitrate plus Nitrite as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10397802 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 

Client Sample ID Laboratory Sample Number 

BPGP04 10397802001 

EMW-09 10397802002 

ZPMW-1 10397802003 

SD-I-01 10397802004 

20170801-A 10397802005 

20170801-B 10397802006 

20170801-C 10397802007 

SD-I-02 10397802008 

20170801-D 10397802009 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

UJ Estimated reporting limit 
 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 624 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the reports. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

D8 – The sample and duplicate results for this parameter are less than 5 times the reporting limit, the RPD may not be 
statistically valid. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

H1 - Analysis conducted outside the recognized method holding time. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

RS – The RPD value in one of the constituent analytes was outside the control limits. 

S0 – Surrogate recovery outside laboratory control limits. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

Custody seals were noted to be present and intact on the shipping container upon receipt at the laboratory. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied to the submitted samples 
for analyses. 

Method 8260B:  Sample EMW-09 was diluted by a factor of 2 times for the analysis of VOCs and a dilution factor of 5 times 
was applied to sample BPGP04 for the analysis of tetrachloroethene. 

Method MA-VPH:  Sample EMW-09 was diluted by a factor of 25 times for the analysis of VPH. 

Method 300.0:  Sample SD-I-01 was diluted by a factor of 50 times for the analysis of chloride and sulfate. 

Method 353.2:  Sample SD-I-01 was diluted by a factor of 20 times for the analysis of nitrate plus nitrite. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received on ice, in good condition, with the cooler temperatures within and outside the 
recommended temperature range of 4°C ± 2°C at temperatures between 0.6°C and 3.8°C as noted on the CoCs and the 
Sample Condition Upon Receipt Forms.  The cooler temperatures below 2.0°C were judged as acceptable since the 
laboratory did not report the sample containers as broken or frozen. 

Sample conditions for transfers between Pace facilities were acceptable. 

Pace-Billings noted that the sample vials were received with no headspace.  Pace-Minneapolis noted that one vial for 
sample 20170801-A was received with headspace (bubbles greater than 6 millimeters in diameter).  Since all received vials 
for sample SD-I-02 were noted to contain headspace, the holding time for the Method 8260B, RSK-175, and MA-VPH 
analyses of this samples were reduced from 14 days to 7 days from sampling to analysis.  Unaffected vials for the 
remaining samples were used for analyses of volatile constituents and modification of holding times for those samples was 
not required. 

The laboratory indicated that the sample containers were intact and sufficient sample volume/mass was provided to 
complete the requested analyses. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with 
the following exception. 

The analysis of sample 20170801-C by Method MA-VPH was performed after expiration of the published holding 
time of 14 days by 8 days.  The target analytes were not detected in sample this sample and the results were 
assigned UJ qualifiers. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  These units were acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Initial and continuing calibration data were not included as part of report packages. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in these sample sets has been indicated below.   

Method Analytes Batch MS Sample Source 
RSK-175 Dissolved Gases 489551 (AIR/28957) Not Prepared 

245.1 Mercury 489152 (MERP/20218) 20170729-B  
from data set 10397591 

245.1 Mercury 491681 (MERP/20338) ZPMW-1 
200.8 Metals 489137 (MPRP/74220) Not Associated 
200.8 Metals 491601 (MPRP/74594) ZPMW-1 
8260B VOCs 489655 (MSV/40992) SD-I-02 
8260B VOCs 489866 (MSV/41005) Not Associated 
8260B VOCs 490043 (MSV/41009) Not Associated 
300.0 Chloride/Sulfate 491236 (MT/31244) SD-I-01 and Not Associated 
353.2 Nitrate + Nitrite 489595 (MT/31049) Not Associated 
353.2 Nitrate + Nitrite 491112 (MT/31223) Not Associated 

MA-VPH VPH 490601 (MT/31166) Not Associated 
MA-VPH VPH 492807 (MT/31449) Not Prepared 

MA-EPH EPH 489782 (MTPR/5061) 20170801-IDW-01  
from data set 10397801 

MA-EPH EPH 490634 (MTPR/5073) Not Prepared 
8270D SVOCs 489594 (OEXT/39327) Not Prepared 
5310C TOC 264572 (WETA/40459) Not Associated 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits, with the following exceptions. 

The reported recovery for 1,2-dichloroethane in the MS for Method 8260B batch 489655 (MSV/40992) was outside 
the acceptance range of 74-125% at 72%.  1,2-Dichloroethane was not detected in the associated sample SD-I-02 
analyzed in this batch and the result was assigned a UJ qualifier due to evidence of potential low bias. 
The reported recovery for diethyl ether (ethyl ether) in the MS for Method 8260B batch 489655 (MSV/40992) was 
outside the acceptance range of 71-141% at 69%.  Diethyl ether was not detected in the associated sample SD-I-02 
analyzed in this batch and the result was assigned a UJ qualifier due to evidence of potential low bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  The surrogate recoveries were within laboratory QC limits, with the following exceptions. 

Method Surrogate Sample Surrogate 
Recovery QC Limits 

8270D Nitrobenzene-d5 BPGP04 35% 44-125% 
8270D Nitrobenzene-d5 SD-I-01 33% 44-125% 
8270D Nitrobenzene-d5 20170801-B 37% 44-125% 
8270D Nitrobenzene-d5 20170801-C 35% 44-125% 

The reported recoveries for nitrobenzene-d5 indicate potential low biases.  The target analytes associated with this 
surrogate were not detected in the affected samples and the results were assigned UJ qualifiers. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks submitted in these sample sets exceeded 10% of the total 
number of samples.  One trip blank sample, 20170801-A, one equipment blank sample, 20170801-B, and one field blank 
sample, 20170801-C, were submitted as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the analyses of the trip blank, field blank, and/or equipment blank 
samples, with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
20170801-C EPA 353.2 Nitrogen, NO2 plus NO3 0.015 mg/L 
20170801-B EPA 8260B Toluene 2.6 µg/L 
20170801-B MADEP VPH Toluene 2.7 µg/L 

Nitrate + nitrite was detected in an associated sample at a concentration greater than 10 times the field blank concentration 
and qualification of that result was not required. 

Toluene was not detected in the associated samples and qualification of those results was not required. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 5% of the number of samples.  Sample 
20170801-D was submitted as a field duplicate of sample SD-I-02. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicate samples were prepared as indicated below.   

Method Analytes Batch Laboratory Duplicate 
Sample Source 

RSK-175 Dissolved Gases 489551 (AIR/28957) Not Associated 
8260B VOCs 489866 (MSV/41005) Not Associated 
300.0 Chloride/Sulfate 491236 (MT/31244) 20170801-C 
300.0 Chloride/Sulfate 491236 (MT/31244) Not Associated 

Not Associated – The lab duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits.  The RPDs for 
laboratory duplicates prepared from non-project samples were considered but data were not qualified based on these 
results since matrix similarity to project samples could not be guaranteed. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were reported by more than one method for submitted samples. 

Methods 8260B and 8270D both included target analytes 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  The results for these analytes were non-detects for 
samples analyzed by both methods. 

Benzene, ethylbenzene, m&p-xylene, methyl-tert-butyl ether (MTBE), o-xylene, toluene, and total xylene were reported by 
Methods 8260B and MA-VPH.  These target analytes, when detected by Method 8260B, were detected at concentrations 
below the RLs for Method MA-VPH, with the following exceptions. 

Sample ID Analyte Result Method Reporting 
Limit Units RPD 

EMW-09 Ethylbenzene 
176 MADEP VPH 12.5 

µg/L 40.0% 
264 EPA 8260B 2.0 

EMW-09 m&p-Xylene 
40.7 MADEP VPH 12.5 

µg/L 4.1% 
42.4 EPA 8260B 4.0 

20170801-B Toluene 
2.7 MADEP VPH 0.5 

µg/L 3.8% 
2.6 EPA 8260B 1.0 

The discrepancy between the reported data for ethylbenzene in sample EMW-09 from the Method 8260B and MA-
VPH analyses indicates poor precision for this analyte in this sample.  The ethylbenzene results for sample EMW-
09 were assigned J qualifiers due to this inconsistency. 
Naphthalene was reported by Methods 8260B, 8270D, and MA-VPH.  Naphthalene was reported by Method 8260B at a 
concentration of 45.6 µg/L for sample EMW-09, below the RL of 125 for Method MA-VPH.  This sample was not analyzed 
by Method 8270D. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the submitted samples. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  SD-I-02 
Field Duplicate Sample ID:  20170801-D 

Method Analyte Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

EPA 8260B Tetrachloroethene 18.5 21.9 16.8% 

EPA 8260B Trichloroethene 0.79 0.72 9.3% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HT-AN Sample was analyzed outside of the method holding time. 

LR-SUR The surrogate percent recovery was less than the lower acceptable limit indicating a possible low bias. 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 
OTHER Other 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,2,4-Trichlorobenzene 8270D BPGP04 10397802001 ND 11.4 µg/L UJ LR-SUR 
1,2,4-Trichlorobenzene 8270D SD-I-01 10397802004 ND 11.1 µg/L UJ LR-SUR 
1,2,4-Trichlorobenzene 8270D 20170801-B 10397802006 ND 11.6 µg/L UJ LR-SUR 
1,2,4-Trichlorobenzene 8270D 20170801-C 10397802007 ND 11.2 µg/L UJ LR-SUR 

1,2-Dichloroethane EPA 8260B SD-I-02 10397802008 ND 1 µg/L UJ LR-MS 
1-Methylnaphthalene 8270D BPGP04 10397802001 ND 11.4 µg/L UJ LR-SUR 
1-Methylnaphthalene 8270D SD-I-01 10397802004 ND 11.1 µg/L UJ LR-SUR 
1-Methylnaphthalene 8270D 20170801-B 10397802006 ND 11.6 µg/L UJ LR-SUR 
1-Methylnaphthalene 8270D 20170801-C 10397802007 ND 11.2 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D BPGP04 10397802001 ND 11.4 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D SD-I-01 10397802004 ND 11.1 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D 20170801-B 10397802006 ND 11.6 µg/L UJ LR-SUR 
2-Methylnaphthalene 8270D 20170801-C 10397802007 ND 11.2 µg/L UJ LR-SUR 

4-Chloroaniline 8270D BPGP04 10397802001 ND 56.8 µg/L UJ LR-SUR 
4-Chloroaniline 8270D SD-I-01 10397802004 ND 55.6 µg/L UJ LR-SUR 
4-Chloroaniline 8270D 20170801-B 10397802006 ND 58.1 µg/L UJ LR-SUR 
4-Chloroaniline 8270D 20170801-C 10397802007 ND 56.2 µg/L UJ LR-SUR 

Benzene MADEP-VPH 20170801-C 10397802007 ND 0.5 µg/L UJ HT-AN 
Bis(2-chloroethoxy)methane 8270D BPGP04 10397802001 ND 11.4 µg/L UJ LR-SUR 
Bis(2-chloroethoxy)methane 8270D SD-I-01 10397802004 ND 11.1 µg/L UJ LR-SUR 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Bis(2-chloroethoxy)methane 8270D 20170801-B 10397802006 ND 11.6 µg/L UJ LR-SUR 
Bis(2-chloroethoxy)methane 8270D 20170801-C 10397802007 ND 11.2 µg/L UJ LR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH 20170801-C 10397802007 ND 20 µg/L UJ HT-AN 

C5-C8, Aliphatic, Unadjusted MADEP-VPH 20170801-C 10397802007 ND 20 µg/L UJ HT-AN 
C9-C10, Aromatic, Unadjusted MADEP-VPH 20170801-C 10397802007 ND 20 µg/L UJ HT-AN 

C9-C12, Aliphatic, Adjusted MADEP-VPH 20170801-C 10397802007 ND 20 µg/L UJ HT-AN 
C9-C12, Aliphatic, Unadjusted MADEP-VPH 20170801-C 10397802007 ND 20 µg/L UJ HT-AN 

Diethyl ether EPA 8260B SD-I-02 10397802008 ND 4 µg/L UJ LR-MS 
Ethylbenzene EPA 8260B EMW-09 10397802002 264 2 µg/L J OTHER 
Ethylbenzene MADEP-VPH EMW-09 10397802002 176 12.5 µg/L J OTHER 
Ethylbenzene MADEP-VPH 20170801-C 10397802007 ND 0.5 µg/L UJ HT-AN 

Hexachlorobutadiene 8270D BPGP04 10397802001 ND 11.4 µg/L UJ LR-SUR 
Hexachlorobutadiene 8270D SD-I-01 10397802004 ND 11.1 µg/L UJ LR-SUR 
Hexachlorobutadiene 8270D 20170801-B 10397802006 ND 11.6 µg/L UJ LR-SUR 
Hexachlorobutadiene 8270D 20170801-C 10397802007 ND 11.2 µg/L UJ LR-SUR 

Isophorone 8270D BPGP04 10397802001 ND 11.4 µg/L UJ LR-SUR 
Isophorone 8270D SD-I-01 10397802004 ND 11.1 µg/L UJ LR-SUR 
Isophorone 8270D 20170801-B 10397802006 ND 11.6 µg/L UJ LR-SUR 
Isophorone 8270D 20170801-C 10397802007 ND 11.2 µg/L UJ LR-SUR 
m,p-Xylene MADEP-VPH 20170801-C 10397802007 ND 0.5 µg/L UJ HT-AN 

MTBE MADEP-VPH 20170801-C 10397802007 ND 1 µg/L UJ HT-AN 
Naphthalene 8270D BPGP04 10397802001 ND 11.4 µg/L UJ LR-SUR 
Naphthalene 8270D SD-I-01 10397802004 ND 11.1 µg/L UJ LR-SUR 
Naphthalene 8270D 20170801-B 10397802006 ND 11.6 µg/L UJ LR-SUR 
Naphthalene MADEP-VPH 20170801-C 10397802007 ND 5 µg/L UJ HT-AN 
Naphthalene 8270D 20170801-C 10397802007 ND 11.2 µg/L UJ LR-SUR 
Nitrobenzene 8270D BPGP04 10397802001 ND 11.4 µg/L UJ LR-SUR 
Nitrobenzene 8270D SD-I-01 10397802004 ND 11.1 µg/L UJ LR-SUR 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Nitrobenzene 8270D 20170801-B 10397802006 ND 11.6 µg/L UJ LR-SUR 
Nitrobenzene 8270D 20170801-C 10397802007 ND 11.2 µg/L UJ LR-SUR 

o-Xylene MADEP-VPH 20170801-C 10397802007 ND 0.5 µg/L UJ HT-AN 
Toluene MADEP-VPH 20170801-C 10397802007 ND 0.5 µg/L UJ HT-AN 

Total Volatile Hydrocarbons MADEP-VPH 20170801-C 10397802007 ND 20 µg/L UJ HT-AN 
Xylenes, Total MADEP-VPH 20170801-C 10397802007 ND 2 µg/L UJ HT-AN 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 

Client:   Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001 Sample Start Date:  08/30/2017 

Date Validated:  10/02/2017 Sample End Date:  08/30/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 

Laboratory Project ID:  10401502 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 

Client Sample ID Laboratory Sample Number 

BNMW-8 10401502001 

BNMW-20 10401502002 

BNMW-17 10401502003 

BNMW-24 10401502004 

BNMW-9 10401502005 

20170830-A 10401502006 

20170830-B 10401502007 

20170830-C 10401502008 

20170830-D 10401502009 



 
 

Tier II Data Validation Report Summary 
 

 
 
201812_TierII_10401502_APP-G8.docx 3 of 12 

The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

⊗ Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J- The result is an estimated concentration, but may be biased low 
JB Estimated concentration due to blank contamination 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 621 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the reports. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

The laboratory noted that custody seals were present and intact.  The samples were delivered to the laboratory by the 
project team and custody was maintained at all times.  Custody seals were present and intact on the shipping containers 
for the transfers of samples between Pace facilities.  

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied to the submitted samples 
for analyses. 

Method MA-EPH:  A dilution of 2 times was applied to sample BNMW-17 for the analysis of C9-C18 and C19-C36 
aliphatics and total extractable hydrocarbons. 

Method 200.8:  A dilution of 10 times was applied to sample BNMW-17 for the analysis of manganese and sample BNMW-
9 was diluted by a factor of 20 times for the analysis of manganese.  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures outside the recommended temperature range of 4°C ± 2°C at temperatures of 0.8°C, 11.1°C and 12.0°C as 
noted on the CoCs and the Sample Condition Upon Receipt Forms.  The cooler temperature below 2.0°C was judged as 
acceptable since the laboratory did not report the sample containers as broken or frozen.  The cooler temperatures above 
6°C were acceptable since the samples were received at the laboratory on the same day as the samples were collected 
(within 2 hours of last sampling time) and temperature equilibrium had not been established. 

Sample conditions for transfers between Pace facilities were acceptable.  The cooler temperatures measured following the 
transfer from Pace-Billings to Minneapolis was within the recommended temperature range of 2°C to 6°C.  The laboratory 
indicated that the sample containers were intact and sufficient sample volume/mass was provided. 

Pace-Billings noted that the sample vials were received without headspace except for one or more vials for sample BNMW-
17.  Pace-Minneapolis noted that one vial each for sample BNMW-17 and 20170830-B was received with headspace 
(bubbles greater than 6 millimeters in diameter) and headspace was observed in both vials submitted for sample 
20170830-D.  Since at least one unaffected vial was available for analysis of volatile constituents for samples BNMW-17 
and 20170830-B, modification of holding times for those samples was not required.  Sample 20170830-D was a trip blank 
sample with an arbitrary sample date; therefore, the holding time was not modified. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  These units were acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summary initial and continuing calibration data for Methods MA-VPH and MA-EPH were included as part of 
the report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The limited initial and continuing calibration summary data provided in the report were within acceptance limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in these sample sets has been indicated below.   

Method Analytes Batch MS Sample Source(s) 
245.1 Mercury 494834 (MERP/20459) BNMW-9 and Not Associated 
245.1 Mercury 495924 (MERP/20492) Not Associated 
200.8 Metals 494827 (MPRP/75112) Not Associated and BNMW-9 
200.8 Metals 495844 (MPRP/75283) Not Associated 
200.8 Metals 495989 (MPRP/75296) Not Prepared 
8260B VOCs 495190 (MSV/41339) BNMW-9 

MA-VPH VPH 495456 (MT/31812) BNMW-9 
MA-EPH EPH 494618 (MTPR/5115) BNMW-9 
MA-EPH EPH 496053 (MTPR/5136) Not Prepared 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits, with the following exceptions. 

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD 
QC 

Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

200.8 Aluminum 494827 Acceptable Acceptable 75-125% 24% 20% 
200.8 Manganese 494827 Acceptable 149% 75-125% Acceptable 20% 
200.8 Thallium 494827 71% Acceptable 75-125% 37% 20% 

MA-VPH Naphthalene 495456 67% 68% 70-130% Acceptable 30% 

Detections of aluminum in the associated samples in batch 49827 (MPRP/75112) were assigned J qualifiers and 
the non-detection for associated sample BNMW-9 was qualified UJ due to evidence of poor precision. 
Thallium was not detected in the associated samples in batch 49827 (MPRP/75112) and the results were assigned 
UJ qualifiers due to evidence of potential low bias and poor precision. 
The detection of naphthalene in the associated sample BNMW-17 in batch 495456 (MT/31812) was assigned a J- 
qualifier and the non-detections for the remaining associated samples in the batch were qualified UJ due to 
evidence of potential low bias. 
The acceptance limits were not applicable for the manganese MS/MSD because the concentration in the unspiked sample 
was greater than four times the spike added.  Qualification of manganese results was not required based on these data. 

Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  The surrogate recoveries were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks submitted in this sample set was equal to at least 10% of the 
total number of samples.  One trip blank sample, 20170830-D, one field blank sample, 20170830-B, and one equipment 
blank sample, 20170830-C, were submitted as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the analysis of the trip blank, field blank, or equipment blank samples, 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
20170830-B (FB) 8260B Acetone 37.9 µg/L 
20170830-C (EB) 200.8 Aluminum, Dissolved 16.1 µg/L 
20170830-C (EB) 8260B Acetone 23.9 µg/L 
20170830-C (EB) MA-VPH Total Purgeable Hydrocarbons 20.2 µg/L 

Acetone was detected in associated samples BNMW-17 and 20170830-C at concentrations less than the field blank 
level and the results were assigned U qualifiers.  Detections of acetone in samples BNMW-20 and 20170830-A were 
greater than the field blank concentration but less than 10 times that level and the results were assigned JB 
qualifiers.   Acetone was not detected in the remaining associated samples and qualification was not required for those 
results. 

Detections of aluminum and total purgeable hydrocarbons in the associated samples that were greater than the 
reporting limits but less than 10 times the blank results were assigned JB qualifiers.  Non-detections of the identified 
analytes in the associated samples did not require qualification 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  Comments:  The number of field duplicates collected was equal to at least the required 5% of the number of 
samples.   

• Sample 20170830-A was submitted as a duplicate of sample BNMW-8. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples, with the following exceptions. 

The RPD value for aluminum exceeded the data validation QC limit of 30% at 37.8%.  The aluminum results were 
assigned J qualifiers for samples BNMW-8 and 20170830-A, due to evidence of poor precision. 
An RPD value could not be calculated for acetone for the field duplicate pair BNMW-8 and 20170830-A since the 
analyte was not detected in the parent sample and was detected in the duplicate sample.  As the detection in the 
duplicate sample was greater than two times the reporting limit, acetone was qualified as UJ and J for the parent 
and duplicate samples, respectively. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

N/A 

Comments:  A laboratory duplicate was prepared for Method MW-EPH batch 494618 (MTPR/5115) from a sample that was 
not associated with this project.   

The RPDs for laboratory duplicates prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Target analytes were reported by more than one method for submitted samples. 

Benzene, ethylbenzene, m&p-xylene, methyl-tert-butyl ether (MTBE), naphthalene, o-xylene, toluene, and total xylene were 
reported by Methods 8260B and MA-VPH.  These target analytes were not detected by either method in the analyzed 
samples, with the following exception.   

Naphthalene was detected in sample BNMW-17 at a concentration of 6.5 µg/L by Method MA-VPH.  This concentration was 
within 2 times the reporting limit of 4 µg/L for Method 8260B for this sample.  The related results were within acceptance 
limits and qualification of results was not required. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the submitted samples. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  BNMW-8 
Field Duplicate Sample ID:  20170830-A 

Method Analyte Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

EPA 8260B Acetone ND (20) 52.1 DL 
EPA 8260B cis-1,2-Dichloroethene 7.1 7.5 5.5% 
EPA 8260B Tetrachloroethene 8.2 8.6 4.8% 

EPA 8260B Trichloroethene 4.3 4.6 6.7% 

MADEP-EPH Total Extractable Hydrocarbons ND (204) 225 DL 

EPA 200.8 Aluminum, Dissolved 22.3 32.7 37.8% 
EPA 200.8 Arsenic, Dissolved 1.9 2.0 5.1% 

EPA 200.8 Barium, Dissolved 12.6 13.0 3.1% 

EPA 200.8 Copper, Dissolved 1.4 1.1 24.0% +/-RL 

EPA 200.8 Manganese, Dissolved 4.3 4.5 4.5% 

EPA 200.8 Nickel, Dissolved 2.6 2.5 3.9% 

EPA 200.8 Selenium, Dissolved 13.1 12.8 2.3% 

EPA 200.8 Vanadium, Dissolved 2.0 2.1 4.9% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 

An RPD value could not be calculated for acetone for the field duplicate pair BNMW-8 and 20170830-A since the 
analyte was not detected in the parent sample and was detected in the duplicate sample.  As the detection in the 
duplicate sample was greater than two times the reporting limit, acetone was qualified as UJ and J for the parent 
and duplicate samples, respectively. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
The RPD value for aluminum exceeded the data validation QC limit of 30% at 37.8%.  The aluminum results were 
assigned J qualifiers for samples BNMW-8 and 20170830-A, due to evidence of poor precision. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 
FBD Field blank detection 
EBD Equipment blank detection 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Acetone EPA 8260B BNMW-8 10401502001 ND 20 µg/L UJ ERPD-FD 
Acetone EPA 8260B BNMW-20 10401502002 40.5 20 µg/L JB FBD 
Acetone EPA 8260B BNMW-17 10401502003 24 20 µg/L U FBD 
Acetone EPA 8260B 20170830-A 10401502006 52.1 20 µg/L JB ERPD-FD, FBD 
Acetone EPA 8260B 20170830-C 10401502008 23.9 20 µg/L U FBD 

Aluminum, Dissolved EPA 200.8 BNMW-8 10401502001 22.3 10 µg/L JB EBD, ERPD-FD, ERPD-MS 
Aluminum, Dissolved EPA 200.8 BNMW-20 10401502002 29.2 10 µg/L JB EBD, ERPD-MS 
Aluminum, Dissolved EPA 200.8 BNMW-17 10401502003 39.9 10 µg/L JB EBD, ERPD-MS 
Aluminum, Dissolved EPA 200.8 BNMW-24 10401502004 60.2 10 µg/L JB EBD, ERPD-MS 
Aluminum, Dissolved EPA 200.8 BNMW-9 10401502005 ND 10 µg/L UJ ERPD-MS 
Aluminum, Dissolved EPA 200.8 20170830-A 10401502006 32.7 10 µg/L JB EBD, ERPD-FD, ERPD-MS 

Naphthalene MADEP-VPH BNMW-8 10401502001 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH BNMW-20 10401502002 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH BNMW-17 10401502003 6.5 5 µg/L J- LR-MS 
Naphthalene MADEP-VPH BNMW-24 10401502004 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH BNMW-9 10401502005 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH 20170830-A 10401502006 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH 20170830-B 10401502007 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH 20170830-C 10401502008 ND 5 µg/L UJ LR-MS 
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Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Thallium, Dissolved EPA 200.8 BNMW-8 10401502001 ND 0.1 µg/L UJ ERPD-MS, LR-MS 
Thallium, Dissolved EPA 200.8 BNMW-20 10401502002 ND 0.1 µg/L UJ ERPD-MS, LR-MS 
Thallium, Dissolved EPA 200.8 BNMW-17 10401502003 ND 0.1 µg/L UJ ERPD-MS, LR-MS 
Thallium, Dissolved EPA 200.8 BNMW-24 10401502004 ND 0.1 µg/L UJ ERPD-MS, LR-MS 
Thallium, Dissolved EPA 200.8 BNMW-9 10401502005 ND 0.1 µg/L UJ ERPD-MS, LR-MS 
Thallium, Dissolved EPA 200.8 20170830-A 10401502006 ND 0.1 µg/L UJ ERPD-MS, LR-MS 

Total Volatile Hydrocarbons MADEP-VPH BNMW-17 10401502003 104 20 µg/L JB EBD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
facilities in Minneapolis, Minnesota and Green Bay, Wisconsin evaluating samples from the Billings PCE Plume site located in 
Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001 Sample Start Date:  08/31/2017 

Date Validated:  09/28/2017 Sample End Date:  08/31/2017 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D  
 Dissolved Gases by United States Environmental Protection Agency (EPA) Method RSK-175 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Chloride and Sulfate by EPA Method 300.0 
 Nitrate plus Nitrite as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10401698 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 

Client Sample ID Laboratory Sample Number 

EMW-32 10401698001 

BNMW-21 10401698002 

BPGP02 10401698003 

BNMW-23 10401698004 

20170831-A 10401698005 

20170831-B 10401698006 

20170831-C 10401698007 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J+ The result is an estimated concentration, but may be biased high 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 631 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 



 

 
 
201812_TierII_10401698_APP-G9.docx 5 of 10 

VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the reports. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[M5]– A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

1M – The associated compound was outside of 20% for the associated continuing calibration but within 40% of the true 
value.  

D3 – Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

S2 – Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from 
sample re-analysis). 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

The laboratory noted that custody seals were present and intact.  The samples were delivered to the laboratory by the 
project team and custody was maintained at all times.  Custody seals were present and intact on the shipping containers 
for the transfers of samples between Pace facilities.  

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied to the submitted samples 
for analyses. 

Method Sample(s) Analyte(s) Dilution 
Factor 

8260B BPGP02 Ethylbenzene 5 
MA-VPH BPGP02 VPH 5 
MA-EPH BNMW-21 EPH 2 

200.8 BNMW-23 Manganese 10 
300.0 BPGP02 Chloride, Sulfate 20 
300.0 BNMW-21, BNMW-23 Chloride, Sulfate 50 
353.2 BNMW-23 Nitrate + Nitrite 10 
353.2 BNMW-21 Nitrate + Nitrite 50 
5310C BNMW-23 TOC 3 
5310C BPGP02 TOC 6 
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VALIDATION CRITERIA CHECKLIST 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received from the project team at Pace-Billings on ice, in good condition, with the cooler 
temperatures both within and outside the recommended temperature range of 4°C ± 2°C at temperatures of 3.1°C to 
15.0°C as noted on the CoCs and the Sample Condition Upon Receipt Forms.  The cooler temperature above 6°C was 
acceptable since the samples were received at the laboratory on the same day as the samples were collected (within 3 
hours of last sampling time) and temperature equilibrium had not been established. 

Sample conditions for transfers between Pace facilities were acceptable.  Cooler temperatures measured following these 
transfers were within the recommended temperature range of 2°C to 6°C.  The laboratories indicated that the sample 
containers were intact and sufficient sample volume/mass was provided to complete the requested analyses. 

Pace-Billings noted that the sample vials were received without headspace.  Pace-Minneapolis noted that one vial for 
sample 20170831-C was received with headspace (bubbles greater than 6 millimeters in diameter).  Since at least one 
unaffected vial was available for analysis of volatile constituents for this sample, modification of holding times was not 
required. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  These units were acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summary initial and continuing calibration data for Methods MA-VPH and MA-EPH were included as part of 
the report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The limited initial and continuing calibration summary data provided in the report were within acceptance limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits.  
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in these sample sets has been indicated below.   

Method Analytes Batch MS Sample Source(s) 
RSK-175 Dissolved Gases 495331 (AIR/29131) Not Prepared 

245.1 Mercury 495348 (MERP/20472) BNMW-21 
200.8 Metals 495036 (MPRP/75142) EMW-32 
8260B VOCs 495381 (MSV/41351) Not Associated 
8260B VOCs 495618 (MSV/41369) Not Associated 
300.0 Chloride/Sulfate 495651 (MT/31833) Not Associated 
300.0 Chloride/Sulfate 496475 (MT/31929) BPGP02 and Not Associated 
353.2 Nitrate + Nitrite 494917 (MT/31728) Not Associated 

MA-VPH VPH 495456 (MT/31812) Not Associated 
MA-EPH EPH 495385 (MTPR/5126) EMW-32 
8270D SVOCs 495173 (OEXT/39838) Not Prepared 
5310C TOC 266553 (WETA/40772) Not Associated 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

Yes 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits. 

Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples.  

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within laboratory QC limits, with the 
following exception. 

The LCS recovery for bis(2-ethylhexyl)phthalate in Method 8270D batch 495173 (OEXT/39838) was outside the 
acceptance limits of 73-125% at 126%.  bis(2-Ethylhexyl)phthalate was not detected in the associated samples in this batch 
and qualification of results was not required. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  The surrogate recoveries were within laboratory QC limits, with the following exception. 

The reported recovery for Method MA-VPH surrogate a,a,a-trifluorotoluene for sample BNMW-23 was outside the 
acceptance limits of 70-130% at 146%.  Target analytes associated with this surrogate were detected in the sample 
and the results were assigned J+ qualifiers due to evidence of potential high bias.  Non-detections of associated 
target analytes in the sample did not require qualification. 
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VALIDATION CRITERIA CHECKLIST 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks submitted in these sample sets was equal to at least 10% of 
the total number of samples.  One trip blank sample, 20170831-C, one field blank sample, 20170831-A, and one equipment 
blank sample, 20170831-B, were submitted as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the analysis of the trip blank, field blank, or equipment blank samples, 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
20170831-A (FB) 8260B Acetone 59.8 µg/L 
20170831-B (EB) 8260B Acetone 33.5 µg/L 

Acetone was detected in associated samples at concentrations less than the field and equipment blank levels and 
those results were assigned U qualifiers.  Acetone was not detected in the associated trip blank and qualification was 
not required for that result. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to the required 5% of the number of samples.  Field 
duplicates were not submitted as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  Laboratory duplicate samples were prepared as indicated below.   

Method Analytes Batch Laboratory Duplicate Sample Source 
RSK-175 Dissolved Gases 495331 (AIR/29131) BNMW-21 

8260B VOCs 495618 (MSV/41369) Not Associated 
300.0 Chloride/Sulfate 495651 (MT/31833) BNMW-21 and Not Associated 
300.0 Chloride/Sulfate 496475 (MT/31929) BNMW-23 and Not Associated 
353.2 Nitrate + Nitrite 494917 (MT/31728) Not Associated 

MA-EPH EPH 495385 (MTPR/5126) BNMW-21 

Not Associated – The lab duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits.   

The RPDs for laboratory duplicates prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Target analytes were reported by more than one method for submitted samples. 

Results for Methods 8260B and 8270D both included target analytes 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-butadiene.  The results for these analytes were non-detects for 
samples analyzed by both methods.  Benzene, ethylbenzene, m&p-xylene, methyl-tert-butyl ether (MTBE), o-xylene, toluene, 
and total xylene were reported by Methods 8260B and MA-VPH.  These target analytes were not detected by either method 
in the analyzed samples, with exceptions summarized below.  Naphthalene was reported by Methods 8260B, 8270D, and 
MA-VPH with non-detect results for all analyses, except as noted below.   

Sample ID Analyte Result Method Reporting 
Limit Units RPD 

BPGP02 Benzene 
140 MADEP VPH 2.5 

µg/L 4.88% 
147 EPA 8260B 1.0 

BPGP02 Ethylbenzene 
263 MADEP VPH 2.5 

µg/L 19.55% 
320 EPA 8260B 5.0 

BNMW-23 Ethylbenzene 
6.8 MADEP VPH 0.5 

µg/L 2.99% 
6.6 EPA 8260B 1.0 

BPGP02 m,p-Xylene 
94.1 MADEP VPH 2.5 

µg/L 27.42% 
124 EPA 8260B 2.0 

BPGP02 Naphthalene 
35.7 MADEP VPH 25 

µg/L N/A 38.9 EPA 8260B 4 
22.4 EPA 8270D 10.8 

BPGP02 o-Xylene 
6.8 MADEP VPH 2.5 

µg/L 6.06% 
6.4 EPA 8260B 1.0 

BPGP02 Toluene 
12.7 MADEP VPH 2.5 

µg/L 4.02% 
12.2 EPA 8260B 1.0 

BPGP02 Xylenes (total) 
101 MADEP VPH 10 

µg/L 25.11% 
130 EPA 8260B 3.0 

The related results were within acceptance limits and qualification of results was not required. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the submitted samples. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

FBD Field blank detection 
 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

Acetone EPA 8260B EMW-32 10401698001 20.6 20 µg/L U FBD 
Acetone EPA 8260B BNMW-21 10401698002 29.6 20 µg/L U FBD 
Acetone EPA 8260B BPGP02 10401698003 29.4 20 µg/L U FBD 
Acetone EPA 8260B BNMW-23 10401698004 32.9 20 µg/L U FBD 
Acetone EPA 8260B 20170831-B 10401698006 33.5 20 µg/L U FBD 

C5-C8, Aliphatic, Adjusted MADEP-VPH BNMW-23 10401698004 298 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BNMW-23 10401698004 298 20 µg/L J+ HR-SUR 

C9-C10, Aromatic, Unadjusted MADEP-VPH BNMW-23 10401698004 202 20 µg/L J+ HR-SUR 
C9-C12, Aliphatic, Adjusted MADEP-VPH BNMW-23 10401698004 71.4 20 µg/L J+ HR-SUR 

C9-C12, Aliphatic, Unadjusted MADEP-VPH BNMW-23 10401698004 280 20 µg/L J+ HR-SUR 
Ethylbenzene MADEP-VPH BNMW-23 10401698004 6.8 0.5 µg/L J+ HR-SUR 

Total Volatile Hydrocarbons MADEP-VPH BNMW-23 10401698004 587 20 µg/L J+ HR-SUR 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota and Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site located in Billings, 
Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Groundwater 

Project Number:  776-036-001  Task 0001 Sample Start Date:  05/07/2018 

Date Validated:  09/26/2018 Sample End Date:  05/07/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Metals by US Environmental Protection Agency (EPA) Method 200.8 
 Mercury by EPA Method 245.1 
 Dissolved Gases (Methane, Ethane, and Ethene) by EPA Method RSK 175 
 Anions (Chloride and Sulfate) by EPA Method 300.0 
 Nitrate (NO3) plus Nitrite (NO2) as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10430261 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Equipment blanks 

 Field blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

BPGP48 10430261001 

BPGP29 10430261002 

BPGP25 10430261003 

BPGP27 10430261004 

BPGP86 10430261005 

BPGP47 10430261006 

BPGP31 10430261007 

MW-120 10430261008 

MW-102 10430261009 

MW-124 10430261010 

EMW-03 10430261011 

MW-101 10430261012 

MW-100 10430261013 

BPGP41 10430261014 

20180507-A 10430261015 

20180507-B 10430261016 

TRIP BLANK 10430261017 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
JB Estimated concentration due to blank contamination 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,092 
data points excluding the equipment blank, field blank, and trip blank samples.  A total of 14 data points were rejected.  The 
data completeness measure for this data package is calculated to be 98.72% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments:  The laboratory identified the following non-conformances regarding the analytical data. 

The sample volume for TOC was received outside of required temperature range at the Green Bay lab. Analysis was 
completed upon approval by project staff. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

1M – Sample was analyzed at a dilution due to sediment in the VOA vial. 

2M – The associated compound was outside of 20% for the associated continuing calibration but within 40% of the true 
value. 

B – Analyte was detected in the associated method blank. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  This laboratory qualifier was 
only applied to QC results and qualification of sample results was not required. 

H1 – Analysis conducted outside the recognized method holding time. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated 
samples may be biased low. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

R1 – RPD value was outside control limits. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied for analyses of the 
submitted samples.  

Method Sample(s) Analyte(s) Dilution Factor 
8260B BPGP86 VOCs 2 
200.8 EMW-03 Iron, Manganese 10 
300.0 MW-101 Chloride, Sulfate 50 
353.2 MW-101 Nitrate + Nitrite 50 

    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exceptions. 

The CoC included requests for dissolved metals by Method 200.8 and dissolved mercury by Method 245.1 for field blank 
sample 20180507-A and equipment blank sample 20180507-B.  The samples were preserved prior to shipment and 
therefore, filtration was not performed at the laboratory and the samples were analyzed for total metals instead of dissolved 
metals.  Qualification of results was not required. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperatures within and 
outside the recommended temperature range of 4.0°C ± 2.0°C at 1.7°C and 2.4°C as noted on the CoC and the Sample 
Condition Upon Receipt Form.  The cooler temperature below 2.0°C was judged as acceptable since the laboratory did not 
report the sample containers as broken or frozen.  The laboratory noted that 3 VOA vials for sample MW-101 were received 
with headspace (bubbles greater than 6 millimeters (mm) in diameter).  Sufficient unaffected vials were available to 
complete the requested analyses and further action was not required.   

The samples were noted to be intact and the cooler temperatures recorded at Pace-Minneapolis were within the acceptable 
range at 2.2°C and 4.1°C.  The Minneapolis laboratory noted that preservatives (sulfuric acid and nitric acid) were added to 
containers for sample MW-101 to achieve the required pH level specified for the requested analyses.  Qualification action 
was not required. 

The laboratory noted multiple sample containers designated for analysis of volatile constituents were received with some 
headspace (bubbles less than or greater than 6 mm in diameter).  The laboratory did not indicate that analyses were 
performed using these affected vials and qualification action was not required. 

Portions of the samples sent to Pace-Green Bay were noted to be intact and the cooler temperature recorded was outside 
the acceptable range at 15°C.  The cooler temperature above 6°C was acceptable since the target analyte, TOC, was 
relatively insensitive to elevated temperatures.   

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times, with the following 
exception. 

The analysis of sample MW-101 for VPH by Method MA-VPH was performed 15 days after expiration of the 14 day 
holding time limit.  The target analytes were not detected in this analysis and the results were assigned R 
qualifiers and rejected due to gross exceedance of the holding time (greater than 2 times the defined limit). 
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VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the aqueous samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  The reported units were acceptable for the sample matrix and the analyses 
requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

By application of the 2M qualifier to the results for 2,4-dinitrophenol and pentachlorophenol in the LCS/LCSD 
analyses for Method 8270D batch 537712 (OEXT/43144), the laboratory indicated that the deviations for these 
analytes were outside the acceptance limit of ±20% in the associated CCV.  These analytes were not detected in 
the samples analyzed in this batch and the results were assigned UJ qualifiers. 
By application of the CL qualifier to the results for bromomethane in the analyses for Method 8260B batch 538727 
(MSV/43953), the laboratory indicated that the deviations for this analyte was outside the acceptance limits in the 
associated CCV.  Bromomethane was not detected in sample MW-124 analyzed in this batch and the result was 
assigned a UJ qualifier. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
(µg/L) 

RSK 175 Methane 538001 (AIR/30926) 1.4 
MA-EPH Total Extractable Hydrocarbons 537109 (MTPR/5586) 79.3 

200.8 Copper 57346 (MPRP/81781) 0.20 
200.8 Manganese 57346 (MPRP/81781) 0.12 
200.8 Nickel 57346 (MPRP/81781) 0.44 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples did not require qualification.  Copper was 
not detected in the associated samples and those results did not require qualification. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source(s) 
8260B VOC 537833 (MSV/43895) BPGP25 
8260B VOC 538317 (MSV/43921) Not Associated 
8260B VOC 538392 (MSV/43930) Not Associated 
8260B VOC 538727 (MSV/43953) Not Associated 
8260B VOC 539268 (MSV/43978) Not Associated 
8270D SVOC 537712 (OEXT/43144) Not Prepared 

MA-VPH VPH 537143 (MT/35784) 20180507-A 
MA-VPH VPH 541958 (MT/36236) Not Associated 
MA-EPH EPH 537109 (MTPR/5586) Not Associated 
RSK 175 Gases 538001 (AIR/30926) Not Prepared 

200.8 Metals 537346 (MPRP/81781) Not Associated 
200.8 Metals 538544 (MPRP/81970) EMW-03 and Not Associated 
245.1 Mercury 537370 (MERP/22641) Not Associated 
245.1 Mercury 537371 (MERP/22642) Not Associated 
300.0 Anions 536602 (MT/35746) MW-101 and Not Associated 
353.2 NO2+NO3 538601 (MT/35907) Not Associated 
5310C TOC 289207 (WETA/44863) Not Associated 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.  Other QC data were used to evaluate accuracy and precision. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the native sample concentration was more than four times the 
spike added, with the following exceptions. 

The reported recoveries for tetrachloroethene in the MS and MSD for Method 8260B batch 537833 (MSV/43895) 
were outside the acceptance limits of 69-135% at 56% and 62%, respectively.  Tetrachloroethene was detected in 
the associated samples analyzed in batch 537833 (MSV/43895) and the results were assigned J- qualifiers due to 
evidence of potential low bias. 
The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS/LCSD 
QC Limits 

LCS/LCSD 
RPD 

RPD 
QC 

Limits 
8260B 4-Methyl-2-pentanone 538727 (MSV/43953) Acceptable 140% 69-137% Acceptable 20% 

8260B Bromomethane 538727 (MSV/43953) Acceptable Acceptable 30-150% 24% 20% 

8260B Dichlorodifluoromethane 539268 (MSV/43978) 137% ----- 61-132% ----- ----- 

8260B Hexachlorobutadiene 539268 (MSV/43978) 65% ----- 75-125% ----- ----- 

8270D 2,4-Dinitrophenol 537712 (OEXT/43144) Acceptable Acceptable 30-127% 25% 20% 

8270D Pentachlorophenol 537712 (OEXT/43144) Acceptable Acceptable 52-125% 20% 20% 

Bromomethane was not detected in the associated sample analyzed in Method 8260B batch 538727 (MSV/43953) 
and the result was assigned a UJ qualifier due to evidence of poor precision. 
Hexachlorobutadiene was not detected in the samples analyzed in Method 8260B batch 539268 (MSV/43978) and 
the results were assigned UJ qualifiers due to evidence of potential low bias. 
Pentachlorophenol and 2,4-dinitrophenol were not detected in the associated samples in Method 8270D batch 
537712 (OEXT/43144) and the results were assigned UJ qualifiers due to evidence of poor precision. 
Dichlorodifluoromethane and 4-methyl-2-pentanone were not detected in the associated samples and qualification was not 
required based on the evidence of potential high bias. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, TRIP BLANK, one field blank sample, 20180507-A, and one equipment blank sample, 20180507-B, 
were collected as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank (TB), field blank (FB), and equipment blank (EB) samples 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180507-A (FB) EPA 8260B Toluene 0.31 
20180507-A (FB) MA-VPH Toluene 0.46 
20180507-A (FB) MA-EPH Total Extractable Hydrocarbons 90.6 
20180507-A (FB) EPA 200.8 Aluminum 3.4 
20180507-A (FB) EPA 200.8 Manganese 0.41 
20180507-B (EB) MA-EPH Total Extractable Hydrocarbons 279 
20180507-B (EB) EPA 200.8 Aluminum 3.5 
20180507-B (EB) EPA 200.8 Barium 0.19 
20180507-B (EB) EPA 200.8 Manganese 0.21 
20180507-B (EB) EPA 200.8 Nickel 0.14 
20180507-B (EB) EPA 200.8 Zinc 52.3 

Dissolved zinc was detected in the associated samples at concentrations less than the equipment blank detection 
and the results were assigned U qualifiers.   
Qualifiers were not applied based on the detection of total extractable hydrocarbons in the field blank and equipment blank 
samples since this analyte was detected in the associated method blank for Method MA-EPH and the results were 
attributed to potential laboratory contamination. 

Toluene was not detected in the associated samples and qualification of results was not required.   

Aluminum, barium, manganese, and nickel were detected in the associated samples at concentrations above the applicable 
reporting limits and greater than 10 times the blank levels.  Qualification of results was not required based on the detections 
of these analytes in the field and/or equipment blanks. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared as summarized in the table below Laboratory duplicates were prepared 
for dissolved gases by Method RSK 175 batch 538001 (AIR/30926) from sample MW-101 and a sample not associated with 
this project.   

Method Batch Laboratory Duplicate Sample 
Source 

RSK 175 538001 (AIR/30926) MW-101 and Not Associated 
8260B 538727 (MSV/43953) Not Associated 
300.0 536602 (MT/35746) Not Associated 
353.2 538601 (MT/35907) Not Associated 

MA-VPH 537143 (MT/35784) 20180507-B 
MA-VPH 541958 (MT/36236) Not Associated 
MA-EPH 537109 (MTPR/5586) MW-101 

Not Associated – The duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Analyses for 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-
butadiene were performed by both Method 8260B and Method 8270D for select samples.  These analytes were not 
detected in the submitted samples when analyzed by both methods. 

Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), toluene, and total xylenes were reported from 
analyses performed by both Method 8260B and Method MA-VPH.  The analytes were not detected by both methods, with 
the following exception. 

Toluene was detected in sample 20180507-A analyzed by Method 8260B and Method MA-VPH at concentrations of 0.31 
µg/L and 0.46 µg/L, respectively.  These results were less than the applicable reporting limits for both methods and the data 
were within the measurement uncertainty of the methods.  Validation action was not required. 

Naphthalene was reported from analyses performed by Method 8260B, Method 8270D, and Method MA-VPH.  
Naphthalene was not detected in the samples analyzed by these methods. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total and dissolved metals analyses were not performed for the same samples in this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-AN Sample was analyzed outside of the method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 

EBD Equipment blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,1-Trichloroethane EPA 8260B BPGP25 10430261003 0.29 1 µg/L J MDLRL 
2,4-Dinitrophenol 8270D MW-101 10430261012 ND 10 µg/L UJ ERPD-LCS, HDRRF 
2,4-Dinitrophenol 8270D 20180507-A 10430261015 ND 9.9 µg/L UJ ERPD-LCS, HDRRF 
2,4-Dinitrophenol 8270D 20180507-B 10430261016 ND 10.5 µg/L UJ ERPD-LCS, HDRRF 
Aluminum, Total EPA 200.8 20180507-A 10430261015 3.4 10 µg/L J MDLRL 
Aluminum, Total EPA 200.8 20180507-B 10430261016 3.5 10 µg/L J MDLRL 

Antimony, Dissolved EPA 200.8 EMW-03 10430261011 0.4 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 MW-101 10430261012 0.16 0.5 µg/L J MDLRL 

Barium, Total EPA 200.8 20180507-B 10430261016 0.19 0.3 µg/L J MDLRL 
Benzene MADEP-VPH MW-101 10430261012 ND 0.5 µg/L R HT-AN 

Bromomethane EPA 8260B MW-124 10430261010 ND 4 µg/L UJ ERPD-LCS, HDRRF 
C5-C8, Aliphatic, Adjusted MADEP-VPH MW-101 10430261012 ND 20 µg/L R HT-AN 

C5-C8, Aliphatic, Unadjusted MADEP-VPH MW-101 10430261012 ND 20 µg/L R HT-AN 
C9-C10, Aromatic, Unadjusted MADEP-VPH MW-101 10430261012 ND 20 µg/L R HT-AN 

C9-C12, Aliphatic, Adjusted MADEP-VPH MW-101 10430261012 ND 20 µg/L R HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

C9-C12, Aliphatic, Unadjusted MADEP-VPH MW-101 10430261012 ND 20 µg/L R HT-AN 
Cadmium, Dissolved EPA 200.8 EMW-03 10430261011 0.061 0.08 µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 MW-101 10430261012 0.049 0.08 µg/L J MDLRL 

Chloroform EPA 8260B MW-102 10430261009 0.74 1 µg/L J MDLRL 
Chromium, Dissolved EPA 200.8 MW-101 10430261012 0.48 0.5 µg/L J MDLRL 

Cobalt, Dissolved EPA 200.8 MW-101 10430261012 0.39 0.5 µg/L J MDLRL 
Dibromochloromethane EPA 8260B BPGP27 10430261004 0.52 1 µg/L J MDLRL 

Ethylbenzene MADEP-VPH MW-101 10430261012 ND 0.5 µg/L R HT-AN 
Ethylene RSK-175 MW-101 10430261012 1.9 10 µg/L J MDLRL 

Hexachlorobutadiene EPA 8260B MW-101 10430261012 ND 1 µg/L UJ LR-LCS 
Hexachlorobutadiene EPA 8260B 20180507-A 10430261015 ND 1 µg/L UJ LR-LCS 

m,p-Xylene MADEP-VPH MW-101 10430261012 ND 0.5 µg/L R HT-AN 
Manganese, Total EPA 200.8 20180507-A 10430261015 0.41 0.5 µg/L U MBD, MDLRL 
Manganese, Total EPA 200.8 20180507-B 10430261016 0.21 0.5 µg/L U MBD, MDLRL 

Methane RSK-175 MW-101 10430261012 9.6 10 µg/L U MBD, MDLRL 
MTBE MADEP-VPH MW-101 10430261012 ND 1 µg/L R HT-AN 

Naphthalene MADEP-VPH MW-101 10430261012 ND 5 µg/L R HT-AN 
Nickel, Total EPA 200.8 20180507-B 10430261016 0.14 0.5 µg/L U MBD, MDLRL 

n-Propylbenzene EPA 8260B MW-120 10430261008 0.25 1 µg/L J MDLRL 
o-Xylene MADEP-VPH MW-101 10430261012 ND 0.5 µg/L R HT-AN 

Pentachlorophenol 8270D MW-101 10430261012 ND 20 µg/L UJ ERPD-LCS, HDRRF 
Pentachlorophenol 8270D 20180507-A 10430261015 ND 19.7 µg/L UJ ERPD-LCS, HDRRF 
Pentachlorophenol 8270D 20180507-B 10430261016 ND 21.1 µg/L UJ ERPD-LCS, HDRRF 
Tetrachloroethene EPA 8260B BPGP48 10430261001 23.7 1 µg/L J- LR-MS 
Tetrachloroethene EPA 8260B BPGP29 10430261002 37.2 1 µg/L J- LR-MS 
Tetrachloroethene EPA 8260B BPGP25 10430261003 172 1 µg/L J- LR-MS 
Tetrachloroethene EPA 8260B BPGP31 10430261007 0.42 1 µg/L J MDLRL 

Thallium, Dissolved EPA 200.8 EMW-03 10430261011 0.08 0.1 µg/L J MDLRL 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Toluene MADEP-VPH MW-101 10430261012 ND 0.5 µg/L R HT-AN 
Toluene EPA 8260B 20180507-A 10430261015 0.31 1 µg/L J MDLRL 
Toluene MADEP-VPH 20180507-A 10430261015 0.46 0.5 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-101 10430261012 231 216 µg/L JB MBD 
Total Extractable Hydrocarbons MADEP-EPH 20180507-A 10430261015 90.6 213 µg/L U MBD, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH 20180507-B 10430261016 279 215 µg/L JB MBD 

Total Volatile Hydrocarbons MADEP-VPH MW-101 10430261012 ND 20 µg/L R HT-AN 
Xylenes, Total MADEP-VPH MW-101 10430261012 ND 2 µg/L R HT-AN 
Zinc, Dissolved EPA 200.8 EMW-03 10430261011 17.7 5 µg/L U EBD 
Zinc, Dissolved EPA 200.8 MW-101 10430261012 2.6 5 µg/L U EBD, MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota and Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site located in Billings, 
Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Groundwater 

Project Number:  776-036-001  Task 0001 Sample Start Date:  05/08/2018 

Date Validated:  09/26/2018 Sample End Date:  05/08/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Metals by US Environmental Protection Agency (EPA) Method 200.8 
 Mercury by EPA Method 245.1 
 Dissolved Gases (Methane, Ethane, and Ethene) by EPA Method RSK 175 
 Anions (Chloride and Sulfate) by EPA Method 300.0 
 Nitrate (NO3) plus Nitrite (NO2) as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10430413 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Equipment blanks 

 Field blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

BPGP15 10430413001 

BPGP85 10430413002 

BPGP92 10430413003 

BPGP17 10430413004 

BPGP22 10430413005 

BPGP16 10430413006 

BPGP89 10430413007 

BPGP42 10430413008 

BPGP44 10430413009 

BNMW-9 10430413010 

MW-123 10430413011 

BNMW-21 10430413012 

BNMW-20 10430413013 

BNMW-8 10430413014 

BNMW-17 10430413015 

MW-106 10430413016 

MW-105 10430413017 

MW-116 10430413018 

BNMW-23 10430413019 

SD-I-02 10430413020 
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Client Sample ID Laboratory Sample Number 

SD-I-01 10430413021 

20180508-A 10430413022 

20180508-B 10430413023 

20180508-C 10430413024 

Trip Blank 10430413025 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
JB Estimated concentration due to blank contamination 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,759 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

1M – The associated compound was outside of 20% for the associated continuing calibration but within 40% of the true 
value. 

B – Analyte was detected in the associated method blank. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  This laboratory qualifier was 
only applied to QC data and qualification of sample results was not required. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated 
samples may be biased low. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

R1 – RPD value was outside control limits. 

S2 – Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from 
sample re-analysis). 

p2 – Post-analysis pH measurement indicates pH > 2. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied for analyses of the 
submitted samples.  

Method Sample(s) Analyte(s) Dilution Factor 
8260B BPGP92, BPGP89 VOCs 2 
8260B BPGP42 Tetrachloroethene 2 

MA-VPH BPGP89 Benzene, C5-C8 Aliphatics 2 

200.8 BNMW-17, MW-105, 
BNMW-23 Iron and/or Manganese 10 

300.0 BPGP92, BPGP42, 
BNMW-23, SD-I-01 Chloride and/or Sulfate 50 

353.2 BPGP92, BPGP42 Nitrate + Nitrite 10 
353.2 SD-I-01 Nitrate + Nitrite 25 

    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperatures within the 
recommended temperature range of 4°C ± 2°C at 2.4°C, 4.3°C, and 4.9°C as noted on the CoC and the Sample Condition 
Upon Receipt Form.  The laboratory noted that 1 of the submitted VOA vials each for samples BPGP15, BPGP92, and Trip 
Blank were received with headspace (bubbles greater than 6 millimeters (mm) in diameter).  Sufficient unaffected vials were 
available to complete the requested analyses and further action was not required.   

The p2 laboratory qualifier indicating that the pH measurement for the MA-VPH analysis of sample 20180508-C exceeded 
the requirement of pH less than 2.  Following EPA defined actions, the holding time for this analysis was reduced from 14 
days to 7 days from sampling to analysis. 

The samples were noted to be intact and the cooler temperatures recorded at Pace-Minneapolis were within the acceptable 
range at 3.4°C to 5.7°C.  The Minneapolis laboratory noted that at least one of the submitted VOA vials for each sample 
contained some amount of headspace.   

The HS laboratory qualifier indicating that the sample aliquot was taken from a VOA vial with headspace was applied only 
to the Method 8260B analysis for sample BPGP92.  The holding time for this analysis was reduced from 14 days to 7 days 
from sampling to analysis.  The laboratory did not indicate that the remaining volatile analyses were performed using the 
affected vials and additional validation action was not required. 

Portions of the samples sent to Pace-Green Bay for analysis were noted to be intact and the recorded cooler temperature 
was within the acceptable range at 6°C. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with the 
following exception. 

The analysis of sample BPGP92 for VOCs by Method 8260B was performed 4 days after expiration of the reduced 7 
day holding time limit.  The results for the detected target analytes were assigned J- qualifiers and non-detections 
were qualified UJ due to exceedance of the holding time. 
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VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the aqueous samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  The reported units were acceptable for the sample matrix and the analyses 
requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

By application of the CH qualifier to the results for dichlorodifluoromethane in the LCS/LCSD analyses for Method 
8260B batch 539346 (MSV/43984), the laboratory indicated that the deviation for this analyte was outside the 
acceptance limits in the associated CCV.  Dichlorodifluoromethane was not detected in the samples analyzed in 
this batch and the results were assigned UJ qualifiers. 
By application of the CL qualifier to the results for bromomethane in the analyses for Method 8260B batch 538727 
(MSV/43953), the laboratory indicated that the deviations for this analyte was outside the acceptance limits in the 
associated CCV.  Bromomethane was not detected in the samples analyzed in this batch and the results were 
assigned UJ qualifiers. 
By application of the 1M qualifier to the results for 2,4-dinitrophenol and pentachlorophenol in the LCS/LCSD 
analyses for Method 8270D batch 537712 (OEXT/43144), the laboratory indicated that the deviations for these 
analytes were outside the acceptance limit of ±20% in the associated CCV.  These analytes were not detected in 
the samples analyzed in this batch and the results were assigned UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
(µg/L) 

RSK 175 Methane 538001 (AIR/30926) 1.4 
MA-EPH C19-C36 Aliphatics 537761 (MTPR/5593) 80.0 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  C19-C36 Aliphatics was detected in the associated 
sample BNMW-17 at a concentration that was greater than the reporting limit but less than 10 times the blank 
result and the result was assigned a JB qualifier.  Non-detections of the identified analytes in the associated samples 
did not require qualification. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source(s) 
8260B VOC 538392 (MSV/43930) Not Associated 
8260B VOC 538727 (MSV/43953) SD-I-02 
8260B VOC 539268 (MSV/43978) Not Associated 
8260B VOC 539346 (MSV/43984) Not Associated 
8270D SVOC 537712 (OEXT/43144) Not Prepared 

MA-VPH VPH 537143 (MT/35784) 20180507-A from data set 10430261 
MA-EPH EPH 537448 (MTPR/5588) BPGP89 
MA-EPH EPH 537761 (MTPR/5593) Not Prepared 
RSK 175 Gases 538001 (AIR/30926) Not Prepared 

200.8 Metals 538544 (MPRP/81970) EMW-03 from data set 10430261 and 
20180509-A from data set 10430641 

245.1 Mercury 538549 (MERP/22699) BNMW-17 and  
MW-103 from data set 10431029 

300.0 Anions 537872 (MT/35840) BPGP92 and  
20180509-A from data set 10430641 

353.2 NO2+NO3 538601 (MT/35907) BPGP92 and Not Associated 
5310C TOC 289288 (WETA/44875) Not Associated 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.  Other QC data were used to evaluate accuracy and precision. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the native sample concentration was more than four times the 
spike added, with the following exceptions. 

The reported recovery for 2-butanone in the MS for Method 8260B batch 538727 (MSV/43953) was outside the 
acceptance limits of 45-132% at 136%.  2-Butanone was detected in the associated sample MW-105 analyzed in this 
batch and the result was assigned a J+ qualifier due to evidence of potential high bias.  The non-detect results for 
the remaining samples in the batch did not require qualification based on this MS result. 

The reported recovery for nitrite plus nitrate as nitrogen in the MS for Method 353.2 batch 538601 (MT/35907) was 
outside the acceptance limits of 90-110% at 111%.  Nitrite plus nitrate was detected in associated samples in this 
batch and the results were assigned J+ qualifiers due to evidence of potential high bias.  The non-detect result for 
the sample BNMW-23 in the batch did not require qualification based on this MS result. 

The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCSD 
Recovery 

LCS/LCSD 
QC Limits 

LCS/LCSD 
RPD 

RPD 
QC 

Limits 
8260B 4-Methyl-2-pentanone 538727 (MSV/43953) Acceptable 140% 69-137% Acceptable 20% 

8260B Bromomethane 538727 (MSV/43953) Acceptable Acceptable 30-150% 24% 20% 

8260B Dichlorodifluoromethane 539268 (MSV/43978) 137% ----- 61-132% ----- ----- 

8260B Hexachlorobutadiene 539268 (MSV/43978) 65% ----- 75-125% ----- ----- 

8260B 2,2-Dichloropropane 539346 (MSV/43984) 65% ----- 70-125% ----- ----- 

8260B Dichlorodifluoromethane 539346 (MSV/43984) 141% ----- 61-132% ----- ----- 

8270D 2,4-Dinitrophenol 537712 (OEXT/43144) Acceptable Acceptable 30-127% 25% 20% 

8270D Pentachlorophenol 537712 (OEXT/43144) Acceptable Acceptable 52-125% 20% 20% 

Bromomethane was not detected in the associated samples analyzed in Method 8260B batch 538727 (MSV/43953) 
and the results were assigned UJ qualifiers due to evidence of poor precision. 
Hexachlorobutadiene was not detected in the samples analyzed in Method 8260B batch 539268 (MSV/43978) and 
the results were assigned UJ qualifiers due to evidence of potential low bias. 
2,2-Dichloropropane was not detected in the samples analyzed in Method 8260B batch 539346 (MSV/43984) and the 
results were assigned UJ qualifiers due to evidence of potential low bias. 
Pentachlorophenol and 2,4-dinitrophenol were not detected in the associated samples in Method 8270D batch 
537712 (OEXT/43144) and the results were assigned UJ qualifiers due to evidence of poor precision. 
Dichlorodifluoromethane and 4-methyl-2-pentanone were not detected in the associated samples and qualification was not 
required based on the evidence of potential high bias. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

The laboratory did not include the acceptance limits for the surrogates for Method MA-EPH fractionation.  The acceptance 
limits of 40-140% published in the method were used to evaluate the performance of the surrogates in the EPH 
fractionation analysis. 

The recoveries for the Method MA-VPH surrogate a,a,a-trifluorotoluene in the analyses of samples BPGP89 and 
MW-105 were outside the acceptance limits of 70-130% at 262% and 230%, respectively.  The target analytes 
associated with this surrogate were detected in the samples and the results were assigned J+ qualifiers due to 
evidence of potential high bias.  The non-detect results for target analytes in the samples did not require qualification 
based on the surrogate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, Trip Blank, one field blank sample, 20180508-B, and one equipment blank sample, 20180508-C, 
were collected as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank (TB), field blank (FB), and equipment blank (EB) samples 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180508-B (FB) EPA 200.8 Aluminum, Dissolved 2.7 
20180508-B (FB) EPA 200.8 Chromium, Dissolved 0.18 
20180508-B (FB) EPA 200.8 Manganese, Dissolved 0.11 
20180508-B (FB) EPA 8260B Toluene 0.30 
20180508-B (FB) MADEP VPH Toluene 0.49 
20180508-B (FB) MADEP EPH Total Extractable Hydrocarbons 94.4 
20180508-C (EB) EPA 200.8 Aluminum, Dissolved 4.2 
20180508-C (EB) EPA 200.8 Chromium, Dissolved 0.16 
20180508-C (EB) EPA 200.8 Manganese, Dissolved 0.21 
20180508-C (EB) EPA 200.8 Zinc, Dissolved 1.5 
20180508-C (EB) EPA 8260B Acetone 33.7 
20180508-C (EB) EPA 8260B Toluene 0.24 
20180508-C (EB) MADEP VPH Toluene 0.45 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples and detections that were above the 
reporting limit and greater than ten times the blank concentration did not require qualification 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.   

One field duplicate, 20180508-A, was collected as a duplicate of sample BPGP22. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-30% for water samples or were not applicable since the results were within two times 
the reporting limit.  For some analytes RPDs could not be calculated since one or both results were not detected.  
Qualification of data was not required. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared as summarized in the table below.   

Method Batch Laboratory Duplicate Sample Source 

RSK 175 538001 (AIR/30926) BPGP42 and  
MW-101 from data set 10430261 

8260B 538727 (MSV/43953) BNMW-23 
8260B 539346 (MSV/43984) Not Associated 
300.0 537872 (MT/35840) BPGP92 and Not Associated 
353.2 538601 (MT/35907) BPGP42 and Not Associated 

MA-VPH 537143 (MT/35784) 20180507-B from data set 10430261 
MA-EPH 537448 (MTPR/5588) BNMW-17 

Not Associated – The duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 
Comments:  Results for analytes analyzed by more than one method were evaluated. 
Analyses for 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-
butadiene were performed by both Method 8260B and Method 8270D for select samples.  These analytes were not 
detected in the submitted samples when analyzed by both methods. 
Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), toluene, m,p-xylenes, o-xylene, and total xylenes 
were reported from analyses performed by both Method 8260B and Method MA-VPH.  Naphthalene was reported from 
analyses performed by Method 8260B, Method 8270D, and Method MA-VPH.  Detections by one or more methods were 
noted as summarized below. 

Sample Analyte Method Result 
(µg/L) 

Reporting 
Limit RPD 

BPGP89 Benzene 
8260B 380 2.0 

21.9% 
MA-VPH 305 1.0 

MW-105 Benzene 
8260B ND 1.0 

----- 
MA-VPH 3.7 0.5 

BPGP89 Ethylbenzene 
8260B 150 2.0 

0.7% 
MA-VPH 151 0.5 

MW-105 Ethylbenzene 
8260B 0.42 1.0 

102.3% ♦ 
MA-VPH 1.3 0.5 

BPGP89 m&p-Xylene 
8260B 3.8 4.0 

----- ◄ 
MA-VPH ND 0.5 

BPGP89 Naphthalene 
8260B ND 8.0 

----- ◄ 
MA-VPH 1.9 5.0 

BNMW-17 Naphthalene 
8260B 0.99 4.0 

----- ◄ 
MA-VPH ND 5.0 

MW-105 Naphthalene 
8260B ND 4.0 

----- ◄ 8270D ND 9.9 
MA-VPH 1.5 5.0 

BPGP89 o-Xylene 
8260B 0.46 2.0 

82.1% ♦ 
MA-VPH 1.1 0.5 

BPGP89 Toluene 
8260B 3.4 2.0 

50.5% 
MA-VPH 5.7 0.5 

20180508-B Toluene 
8260B 0.30 1.0 

48.1% ♦ 
MA-VPH 0.49 0.5 

20180508-C Toluene 
8260B 0.24 1.0 

60.9% ♦ 
MA-VPH 0.45 0.5 

BPGP89 Total Xylenes 
8260B ND 6.0 

----- ◄ 
MA-VPH 1.1 2.0 

♦ - Indicates that the detections in both of the analyses were within five times the applicable reporting limits.  Qualification of data was not 
required. 

◄ - Indicates that the analyte was not detected by one method and the other result was less than five times the applicable reporting 
limit.  Qualification of data was not required. 

mkricken
Line
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VALIDATION CRITERIA CHECKLIST 
Benzene was detected in sample MW-105 by Method MA-VPH at a concentration greater than 5 times the 
applicable reporting limit and the result was greater than the reporting limit for Method 8260B analysis.  Based on 
the differences between the findings, the benzene results for sample MW-105 were assigned J/UJ qualifiers.  
The RPD for toluene in sample BPGP89 exceeded the acceptance limit of 30% at 50.5%.  The toluene results for 
sample BPGP89 were assigned J qualifiers due to discrepancies between analytical results. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Analyses for total metals analyses were not performed for the samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  BPGP22 
Field Duplicate Sample ID:  20180508-A 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Bromodichloromethane EPA 8260B 4.9 4.4 10.8% 

Chloroform EPA 8260B 27.7 27.4 1.1% 

cis-1,2-Dichloroethene EPA 8260B 1.9 1.4 30.3% +/-RL 

Dibromochloromethane EPA 8260B 0.93 0.58 46.4% +/-RL 

Tetrachloroethene EPA 8260B 65.0 59.1 9.5% 

Trichloroethene EPA 8260B 7.0 5.7 20.5% 

Aluminum, Dissolved EPA 200.8 3.9 3.4 13.7% +/-RL 

Arsenic, Dissolved EPA 200.8 2.0 1.9 5.1% 

Barium, Dissolved EPA 200.8 13.8 13.0 6.0% 

Chromium, Dissolved EPA 200.8 0.53 0.47 12.0% +/-RL 

Copper, Dissolved EPA 200.8 1.5 1.4 6.9% +/-RL 

Manganese, Dissolved EPA 200.8 19.1 18.4 3.7% 

Nickel, Dissolved EPA 200.8 2.2 2.2 0.0% 

Selenium, Dissolved EPA 200.8 9.7 12.4 24.4% 

Vanadium, Dissolved EPA 200.8 1.0 1.0 0.0% +/-RL 

Zinc, Dissolved EPA 200.8 ND (5.0) 1.3 DL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 

 
Abbreviation Reason 

HT-AN Sample was analyzed outside of the method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 

HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

FBD Field blank detection 

EBD Equipment blank detection 

DATA-COMP Analytical results for analyte by different methods did not meet comparability limits. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
1,1,1-Trichloroethane EPA 8260B BPGP92 10430413003 1.1 2 µg/L J- HT-AN, MDLRL 
1,1,1-Trichloroethane EPA 8260B BPGP17 10430413004 0.56 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BPGP42 10430413008 0.61 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BPGP44 10430413009 0.51 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BNMW-21 10430413012 0.18 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BNMW-20 10430413013 0.16 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BNMW-8 10430413014 0.16 1 µg/L J MDLRL 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
1,1,2-Trichloroethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
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Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1-Dichloroethane EPA 8260B BPGP92 10430413003 0.9 2 µg/L J- HT-AN, MDLRL 
1,1-Dichloroethane EPA 8260B BPGP17 10430413004 0.54 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BPGP89 10430413007 0.41 2 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BPGP42 10430413008 0.64 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BPGP44 10430413009 0.48 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BNMW-20 10430413013 0.3 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BNMW-8 10430413014 0.35 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B MW-116 10430413018 0.44 1 µg/L J MDLRL 
1,1-Dichloroethene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
1,2,3-Trichlorobenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
1,2,3-Trichloropropane EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
1,2,4-Trichlorobenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
1,2,4-Trimethylbenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
1,2-Dibromoethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
1,2-Dichloroethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
1,3,5-Trimethylbenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
1,3-Dichloropropane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
1,4-Dichlorobenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
2,2-Dichloropropane EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
2,2-Dichloropropane EPA 8260B SD-I-01 10430413021 ND 4 µg/L UJ LR-LCS 
2,2-Dichloropropane EPA 8260B 20180508-A 10430413022 ND 4 µg/L UJ LR-LCS 
2,2-Dichloropropane EPA 8260B 20180508-B 10430413023 ND 4 µg/L UJ LR-LCS 
2,2-Dichloropropane EPA 8260B 20180508-C 10430413024 ND 4 µg/L UJ LR-LCS 



 

 
 
201812_TierII_10430413_APP-G21.docx 18 of 24 

Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

2,2-Dichloropropane EPA 8260B Trip Blank 10430413025 ND 4 µg/L UJ LR-LCS 
2,4-Dinitrophenol 8270D MW-105 10430413017 ND 9.9 µg/L UJ ERPD-LCS, HDRRF 
2,4-Dinitrophenol 8270D 20180508-B 10430413023 ND 10.1 µg/L UJ ERPD-LCS, HDRRF 
2,4-Dinitrophenol 8270D 20180508-C 10430413024 ND 10 µg/L UJ ERPD-LCS, HDRRF 

2-Butanone EPA 8260B BPGP92 10430413003 ND 10 µg/L UJ HT-AN 
2-Butanone EPA 8260B MW-105 10430413017 23.5 5 µg/L J+ HR-MS 

2-Chlorotoluene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
4-Chlorotoluene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B BPGP92 10430413003 ND 10 µg/L UJ HT-AN 
Acetone EPA 8260B BPGP92 10430413003 ND 40 µg/L UJ HT-AN 
Acetone EPA 8260B MW-105 10430413017 22.1 20 µg/L U EBD 

Allyl Chloride EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
Aluminum, Dissolved EPA 200.8 BPGP22 10430413005 3.9 10 µg/L U FBD, MDLRL 
Aluminum, Dissolved EPA 200.8 BNMW-17 10430413015 13 10 µg/L JB FBD 
Aluminum, Dissolved EPA 200.8 MW-105 10430413017 5.7 10 µg/L U FBD, MDLRL 
Aluminum, Dissolved EPA 200.8 BNMW-23 10430413019 4 10 µg/L U FBD, MDLRL 
Aluminum, Dissolved EPA 200.8 20180508-A 10430413022 3.4 10 µg/L U FBD, MDLRL 
Aluminum, Dissolved EPA 200.8 20180508-B 10430413023 2.7 10 µg/L J MDLRL 
Aluminum, Dissolved EPA 200.8 20180508-C 10430413024 4.2 10 µg/L U FBD, MDLRL 

Benzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Benzene MADEP-VPH BPGP89 10430413007 305 1 µg/L J+ HR-SUR 
Benzene MADEP-VPH MW-105 10430413017 3.7 0.5 µg/L J+ DATA-COMP, HR-SUR 
Benzene EPA 8260B MW-105 10430413017 ND 1 µg/L UJ DATA-COMP 
Benzene EPA 8260B BNMW-23 10430413019 0.53 1 µg/L J MDLRL 

Bromobenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Bromochloromethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B BPGP15 10430413001 0.59 1 µg/L J MDLRL 
Bromodichloromethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
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Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Bromoform EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
Bromomethane EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
Bromomethane EPA 8260B BPGP16 10430413006 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B BPGP44 10430413009 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B BNMW-9 10430413010 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B MW-123 10430413011 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B BNMW-21 10430413012 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B BNMW-20 10430413013 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B BNMW-8 10430413014 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B BNMW-17 10430413015 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B MW-106 10430413016 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B MW-105 10430413017 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B MW-116 10430413018 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B BNMW-23 10430413019 ND 4 µg/L UJ ERPD-LCS, HDRRF 
Bromomethane EPA 8260B SD-I-02 10430413020 ND 4 µg/L UJ ERPD-LCS, HDRRF 

C11-C22, Aromatic, Unadjusted MADEP-EPH BNMW-17 10430413015 121 191 µg/L J MDLRL 
C19-C36, Aliphatic, Unadjusted MADEP-EPH BPGP89 10430413007 76.4 209 µg/L U MBD, MDLRL 
C19-C36, Aliphatic, Unadjusted MADEP-EPH BNMW-17 10430413015 194 191 µg/L JB MBD 

C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP89 10430413007 1180 40 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH MW-105 10430413017 302 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP89 10430413007 1490 40 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH MW-105 10430413017 306 20 µg/L J+ HR-SUR 

C9-C10, Aromatic, Unadjusted MADEP-VPH BPGP89 10430413007 93.8 20 µg/L J+ HR-SUR 
C9-C10, Aromatic, Unadjusted MADEP-VPH BNMW-17 10430413015 18.2 20 µg/L J MDLRL 
C9-C10, Aromatic, Unadjusted MADEP-VPH MW-105 10430413017 65 20 µg/L J+ HR-SUR 

C9-C12, Aliphatic, Adjusted MADEP-VPH BPGP89 10430413007 63.5 20 µg/L J+ HR-SUR 
C9-C12, Aliphatic, Adjusted MADEP-VPH BNMW-17 10430413015 7.6 20 µg/L J MDLRL 
C9-C12, Aliphatic, Adjusted MADEP-VPH MW-105 10430413017 33.6 20 µg/L J+ HR-SUR 
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Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

C9-C12, Aliphatic, Unadjusted MADEP-VPH BPGP89 10430413007 309 20 µg/L J+ HR-SUR 
C9-C12, Aliphatic, Unadjusted MADEP-VPH MW-105 10430413017 99.9 20 µg/L J+ HR-SUR 

Cadmium, Dissolved EPA 200.8 MW-105 10430413017 0.033 0.08 µg/L J MDLRL 
Carbon tetrachloride EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Chloroethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Chloroform EPA 8260B BPGP92 10430413003 1 2 µg/L J- HT-AN, MDLRL 
Chloroform EPA 8260B BPGP42 10430413008 0.97 1 µg/L J MDLRL 
Chloroform EPA 8260B MW-123 10430413011 0.62 1 µg/L J MDLRL 

Chloromethane EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
Chromium, Dissolved EPA 200.8 BPGP22 10430413005 0.53 0.5 µg/L JB FBD 
Chromium, Dissolved EPA 200.8 BNMW-17 10430413015 0.77 0.5 µg/L JB FBD 
Chromium, Dissolved EPA 200.8 BNMW-23 10430413019 0.3 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 20180508-A 10430413022 0.47 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 20180508-B 10430413023 0.18 0.5 µg/L J MDLRL 
Chromium, Dissolved EPA 200.8 20180508-C 10430413024 0.16 0.5 µg/L U FBD, MDLRL 
cis-1,2-Dichloroethene EPA 8260B BPGP85 10430413002 0.92 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B BPGP92 10430413003 9.8 2 µg/L J- HT-AN 
cis-1,2-Dichloroethene EPA 8260B BPGP16 10430413006 0.65 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B BNMW-17 10430413015 0.26 1 µg/L J MDLRL 

cis-1,3-Dichloropropene EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
Cobalt, Dissolved EPA 200.8 BNMW-17 10430413015 0.46 0.5 µg/L J MDLRL 
Copper, Dissolved EPA 200.8 BNMW-17 10430413015 0.31 1 µg/L J MDLRL 
Copper, Dissolved EPA 200.8 BNMW-23 10430413019 0.7 1 µg/L J MDLRL 

Dibromochloromethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Dibromochloromethane EPA 8260B BPGP22 10430413005 0.93 1 µg/L J MDLRL 
Dibromochloromethane EPA 8260B 20180508-A 10430413022 0.58 1 µg/L J MDLRL 

Dibromomethane EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
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Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Dichlorodifluoromethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Dichlorodifluoromethane EPA 8260B SD-I-01 10430413021 ND 1 µg/L UJ HDRRF 
Dichlorodifluoromethane EPA 8260B 20180508-A 10430413022 ND 1 µg/L UJ HDRRF 
Dichlorodifluoromethane EPA 8260B 20180508-B 10430413023 ND 1 µg/L UJ HDRRF 
Dichlorodifluoromethane EPA 8260B 20180508-C 10430413024 ND 1 µg/L UJ HDRRF 
Dichlorodifluoromethane EPA 8260B Trip Blank 10430413025 ND 1 µg/L UJ HDRRF 
Dichlorofluoromethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

Diethyl ether EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
Ethylbenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Ethylbenzene MADEP-VPH BPGP89 10430413007 151 0.5 µg/L J+ HR-SUR 
Ethylbenzene EPA 8260B MW-105 10430413017 0.42 1 µg/L J MDLRL 
Ethylbenzene MADEP-VPH MW-105 10430413017 1.3 0.5 µg/L J+ HR-SUR 

Hexachlorobutadiene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN, LR-LCS 
Iron, Dissolved EPA 200.8 MW-105 10430413017 19 50 µg/L J MDLRL 

Isopropylbenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Lead, Dissolved EPA 200.8 BNMW-17 10430413015 0.055 0.1 µg/L J MDLRL 
Lead, Dissolved EPA 200.8 BNMW-23 10430413019 0.076 0.1 µg/L J MDLRL 

m,p-Xylene EPA 8260B BPGP92 10430413003 ND 4 µg/L UJ HT-AN 
m,p-Xylene EPA 8260B BPGP89 10430413007 3.8 4 µg/L J MDLRL 
m,p-Xylene EPA 8260B BNMW-23 10430413019 0.3 2 µg/L J MDLRL 

Manganese, Dissolved EPA 200.8 20180508-B 10430413023 0.11 0.5 µg/L J MDLRL 
Manganese, Dissolved EPA 200.8 20180508-C 10430413024 0.21 0.5 µg/L U FBD, MDLRL 

Methane RSK-175 BPGP92 10430413003 1.9 10 µg/L U MBD, MDLRL 
Methane RSK-175 BNMW-23 10430413019 8.4 10 µg/L U MBD, MDLRL 

Methylene Chloride EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
MTBE EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 

Naphthalene EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
Naphthalene MADEP-VPH BPGP89 10430413007 1.9 5 µg/L J+ HR-SUR, MDLRL 
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Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Naphthalene EPA 8260B BNMW-17 10430413015 0.99 4 µg/L J MDLRL 
Naphthalene MADEP-VPH MW-105 10430413017 1.5 5 µg/L J+ HR-SUR, MDLRL 
Naphthalene EPA 8260B BNMW-23 10430413019 1.2 4 µg/L J MDLRL 

n-Butylbenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
n-Butylbenzene EPA 8260B BPGP89 10430413007 1.1 2 µg/L J MDLRL 

Nitrogen, Nitrate & Nitrite EPA 353.2 BPGP92 10430413003 1.7 0.1 mg/L J+ HR-MS 
Nitrogen, Nitrate & Nitrite EPA 353.2 BPGP42 10430413008 2.8 0.1 mg/L J+ HR-MS 
Nitrogen, Nitrate & Nitrite EPA 353.2 SD-I-01 10430413021 7 0.25 mg/L J+ HR-MS 

n-Propylbenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
o-Xylene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
o-Xylene EPA 8260B BPGP89 10430413007 0.46 2 µg/L J MDLRL 
o-Xylene MADEP-VPH BPGP89 10430413007 1.1 0.5 µg/L J+ HR-SUR 

Pentachlorophenol 8270D MW-105 10430413017 ND 19.8 µg/L UJ ERPD-LCS, HDRRF 
Pentachlorophenol 8270D 20180508-B 10430413023 ND 20.2 µg/L UJ ERPD-LCS, HDRRF 
Pentachlorophenol 8270D 20180508-C 10430413024 ND 20 µg/L UJ ERPD-LCS, HDRRF 
p-Isopropyltoluene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
p-Isopropyltoluene EPA 8260B BNMW-23 10430413019 0.69 1 µg/L J MDLRL 
sec-Butylbenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
sec-Butylbenzene EPA 8260B BNMW-17 10430413015 0.29 1 µg/L J MDLRL 

Selenium, Dissolved EPA 200.8 BNMW-17 10430413015 0.43 0.5 µg/L J MDLRL 
Selenium, Dissolved EPA 200.8 BNMW-23 10430413019 0.2 0.5 µg/L J MDLRL 

Styrene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
tert-Butylbenzene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
tert-Butylbenzene EPA 8260B MW-105 10430413017 0.19 1 µg/L J MDLRL 
tert-Butylbenzene EPA 8260B BNMW-23 10430413019 0.38 1 µg/L J MDLRL 
Tetrachloroethene EPA 8260B BPGP92 10430413003 429 2 µg/L J- HT-AN 
Tetrachloroethene EPA 8260B MW-116 10430413018 0.91 1 µg/L J MDLRL 
Tetrahydrofuran EPA 8260B BPGP92 10430413003 ND 20 µg/L UJ HT-AN 
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Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Toluene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Toluene EPA 8260B BPGP89 10430413007 3.4 2 µg/L J DATA-COMP 
Toluene MADEP-VPH BPGP89 10430413007 5.7 0.5 µg/L J+ DATA-COMP, HR-SUR 
Toluene EPA 8260B BNMW-23 10430413019 0.22 1 µg/L U FBD, MDLRL 
Toluene EPA 8260B 20180508-B 10430413023 0.3 1 µg/L J MDLRL 
Toluene MADEP-VPH 20180508-B 10430413023 0.49 0.5 µg/L J MDLRL 
Toluene EPA 8260B 20180508-C 10430413024 0.24 1 µg/L U FBD, MDLRL 
Toluene MADEP-VPH 20180508-C 10430413024 0.45 0.5 µg/L U FBD, MDLRL 

Total Extractable Hydrocarbons MADEP-EPH BNMW-17 10430413015 684 573 µg/L JB FBD 
Total Extractable Hydrocarbons MADEP-EPH MW-105 10430413017 615 225 µg/L JB FBD 
Total Extractable Hydrocarbons MADEP-EPH 20180508-B 10430413023 94.4 208 µg/L J MDLRL 

Total Volatile Hydrocarbons MADEP-VPH BPGP89 10430413007 1980 20 µg/L J+ HR-SUR 
Total Volatile Hydrocarbons MADEP-VPH MW-105 10430413017 390 20 µg/L J+ HR-SUR 

trans-1,2-Dichloroethene EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
trans-1,2-Dichloroethene EPA 8260B BNMW-23 10430413019 0.7 1 µg/L J MDLRL 

trans-1,3-Dichloropropene EPA 8260B BPGP92 10430413003 ND 8 µg/L UJ HT-AN 
Trichloroethene EPA 8260B BPGP92 10430413003 104 0.8 µg/L J- HT-AN 
Trichloroethene EPA 8260B MW-123 10430413011 0.35 0.4 µg/L J MDLRL 

Trichlorofluoromethane EPA 8260B BPGP92 10430413003 ND 2 µg/L UJ HT-AN 
Vanadium, Dissolved EPA 200.8 20180508-A 10430413022 1 1 µg/L J MDLRL 

Vinyl Chloride EPA 8260B BPGP92 10430413003 ND 0.4 µg/L UJ HT-AN 
Vinyl Chloride EPA 8260B BNMW-9 10430413010 0.17 0.2 µg/L J MDLRL 
Xylenes, Total EPA 8260B BPGP92 10430413003 ND 6 µg/L UJ HT-AN 
Xylenes, Total MADEP-VPH BPGP89 10430413007 1.1 2 µg/L J+ HR-SUR, MDLRL 
Zinc, Dissolved EPA 200.8 BNMW-17 10430413015 3.1 5 µg/L U EBD, MDLRL 
Zinc, Dissolved EPA 200.8 MW-105 10430413017 3.2 5 µg/L U EBD, MDLRL 
Zinc, Dissolved EPA 200.8 BNMW-23 10430413019 1 5 µg/L U EBD, MDLRL 
Zinc, Dissolved EPA 200.8 20180508-A 10430413022 1.3 5 µg/L U EBD, MDLRL 
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Analyte Method Field Sample 
ID 

Lab Sample 
ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Zinc, Dissolved EPA 200.8 20180508-C 10430413024 1.5 5 µg/L J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota and Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site located in Billings, 
Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Groundwater 

Project Number:  776-036-001  Task 0001 Sample Start Date:  05/09/2018 

Date Validated:  09/26/2018 Sample End Date:  05/09/2018 
Parameters Included:   
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Metals by US Environmental Protection Agency (EPA) Method 200.8 
 Mercury by EPA Method 245.1 
 Dissolved Gases (Methane, Ethane, and Ethene) by EPA Method RSK 175 
 Anions (Chloride and Sulfate) by EPA Method 300.0 
 Nitrate (NO3) plus Nitrite (NO2) as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10430641 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Equipment blanks 

 Field blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

BPGP94 10430641003 

BPGP12 10430641006 

BPGP50 10430641008 

MW-128 10430641009 

ZPMW-1 10430641012 

MW-109 10430641013 

RH-MW-3 10430641016 

20180509-A 10430641023 

20180509-B 10430641024 

20180509-C 10430641025 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field and Equipment Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
JB Estimated concentration due to blank contamination 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The submitted data package consisted of 361 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% based on the reported results.   
 
However, 24 samples, excluding trip, field, and equipment blanks, were submitted but, due to delays in the shipment of the 
samples to the laboratory, analyses were not performed for volatile organic compounds (VOCs) by Method 8260.  Each 
analysis for VOCs by Method 8260, as requested on the CoCs for this sample set, produces 69 data points.  Therefore, 1,656 
non-blank planned data points were not generated.  The data completeness measure for this sample set including the 
cancelled analyses is 17.9%.  Resampling of the affected samples for the cancelled analyses was planned.  Overall 
completeness for the sampling event will be determined by the project staff.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  This laboratory qualifier was 
only applied to QC data and qualification of sample results was not required. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact.  Additional sample receipt documents indicate that the shipping 
containers were sealed and custody seals were present and intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied for analyses of the 
submitted samples.  

Method Sample(s) Analyte(s) Dilution Factor 
5310C MW-128 TOC 2 
5310C 20180509-A TOC 3 
200.8 MW-128, 20180509-A Manganese 10 
353.2 BPGP12, BPGP50, RH-MW-3 Nitrate + Nitrite 10 
200.8 MW-109 Manganese 20 
353.2 MW-128, 20180509-A Nitrate + Nitrite 25 
300.0 Submitted samples Chloride and Sulfate 50 
353.2 BPGP94 Nitrate + Nitrite 50 

    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exception. 

The samples were submitted for analyses of volatile organic compounds (VOC) by Method 8260.  Portions of the samples 
were sent from Pace-Billings to Pace-Minneapolis for these analyses.  The shipping cooler containing these portions of the 
samples was delayed by the carrier and arrived several days later at the Minneapolis laboratory at elevated temperatures.  
Based on the delays and temperature, the project team cancelled the VOC analyses. 

Sample 20180509-C (equipment blank) was submitted with a request for analysis of dissolved metals.  The CoC 
inadvertently requested laboratory filtration and preservation but the sample was preserved in the field and filtration was not 
possible following preservation.  The laboratory analyzed the sample for total metals. 
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperatures both within 
and outside the recommended temperature range of 4°C ± 2°C at 1.6°C, 2.8°C, and 3.2°C as noted on the CoC and the 
Sample Condition Upon Receipt Form.  The cooler temperature below 2.0°C was judged as acceptable since the laboratory 
did not report the sample containers as broken or frozen.  Headspace was noted in individual sample vials designated for 
analysis of VOCs at Pace-Minneapolis.  

The samples received on 05/11/2018 were noted to be intact and the cooler temperatures recorded at Pace-Minneapolis 
were both within and outside the recommended range at 1.6°C and 4.3°C.  The cooler temperature below 2.0°C was 
judged as acceptable since the laboratory did not report the sample containers as broken or frozen.  The shipping cooler 
containing portions of the samples for analyses of VOCs by Method 8260 was delayed by the carrier and arrived at 
the Minneapolis laboratory on 05/14/2018 at 17.7°C.  Based on the receipt temperature and the delay in shipping, 
the project team cancelled the VOC analyses.  The results for the Method RSK-175 analyses using these VOA vials 
were assigned J-/UJ qualifiers due to the elevated temperatures. 
The Minneapolis laboratory noted that at least one of the submitted VOA vials for each sample for analysis of dissolved 
gases by Method RSK-175 contained some amount of headspace.  The holding time for this analysis was reduced from 14 
days to 7 days from sampling to analysis for these samples. 

Portions of the samples sent to Pace-Green Bay for analysis were noted to be intact and the recorded cooler temperature 
was within the acceptable range at 2°C. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the aqueous samples were reported in concentration units of micrograms per liter 
(µg/L) and milligrams per liter (mg/L).  The reported units were acceptable for the sample matrix and the analyses 
requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 
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VALIDATION CRITERIA CHECKLIST 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
(µg/L) 

RSK 175 Methane 538001 (AIR/30926) 1.4 
MA-VPH Naphthalene 537532 (MT/35814) 1.2 

EPA 200.8 Aluminum 539776 (MPRP/82164) 2.8 
EPA 200.8 Lead 539776 (MPRP/82164) 0.033 
EPA 200.8 Manganese 539776 (MPRP/82164) 0.10 
EPA 200.8 Thallium 539776 (MPRP/82164) 0.033 
EPA 200.8 Manganese 540497 (MPRP/82287) 0.13 
EPA 200.8 Zinc 540497 (MPRP/82287) 0.90 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Zinc was detected in the associated sample 20180509-C 
at a concentration that was greater than the reporting limit but less than 10 times the blank result and the result 
was assigned a JB qualifier.  Non-detections of the identified analytes in the associated samples and detections that were 
above the reporting limit and greater than ten times the blank concentration did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source(s) 
8270D SVOC 538510 (OEXT/43205) Not Prepared 

MA-VPH VPH 537532 (MT/35814) 20180509-C 
MA-EPH EPH 538338 (MTPR/5602) Not Associated 
RSK 175 Gases 538001 (AIR/30926) Not Prepared 

200.8 Metals 538544 (MPRP/81970) EMW-03 from data set 10430261 and 
20180509-A from data set 10430641 

200.8 Metals 539776 (MPRP/82164) Not Associated 
200.8 Metals 540497 (MPRP/82287) 20180509-C 
245.1 Mercury 538264 (MERP/22683) Not Associated 

245.1 Mercury 538549 (MERP/22699) BNMW-17 from data set 10430413 
and MW-103 from data set 10431029 

245.1 Mercury 539920 (MERP/22776) Not Associated 

300.0 Anions 537872 (MT/35840) BPGP92 from data set 10430413  
and 20180509-A 

353.2 NO2+NO3 538601 (MT/35907) BPGP92 from data set 10430413  
and Not Associated 

5310C TOC 289397 (WETA/44894) BPGP94 and Not Associated 
Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.  Other QC data were used to evaluate accuracy and precision. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the native sample concentration was more than four times the 
spike added, with the following exceptions. 

The reported recovery for nitrite plus nitrate as nitrogen in the MS for Method 353.2 batch 538601 (MT/35907) was 
outside the acceptance limits of 90-110% at 111%.  Nitrite plus nitrate was detected in associated samples in this 
batch and the results were assigned J+ qualifiers due to evidence of potential high bias. 
The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One field blank sample, 20180509-B, and one equipment blank sample, 20180509-C, were collected as part of this sample 
set. 

A trip blank sample was submitted as part of the sample set but was not analyzed since the Method 8260B analyses were 
cancelled. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank (TB), field blank (FB), and equipment blank (EB) samples 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180509-B (FB) MADEP EPH Total Extractable Hydrocarbons 85.1 
20180509-B (FB) EPA 200.8 Aluminum, Dissolved 2.5 
20180509-B (FB) EPA 200.8 Chromium, Dissolved 0.24 
20180509-C (EB) MADEP EPH Total Extractable Hydrocarbons 864 
20180509-C (EB) EPA 200.8 Aluminum 29.5 
20180509-C (EB) EPA 200.8 Barium 0.42 
20180509-C (EB) EPA 200.8 Chromium 0.57 
20180509-C (EB) EPA 200.8 Copper 0.88 
20180509-C (EB) EPA 200.8 Iron 77 
20180509-C (EB) EPA 200.8 Lead 0.064 
20180509-C (EB) EPA 200.8 Manganese 4.7 
20180509-C (EB) EPA 200.8 Nickel 0.47 
20180509-C (EB) EPA 200.8 Zinc 6.8 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Non-detections of the identified analytes in the associated 
samples and detections that were above the reporting limit and greater than ten times the blank concentration did not 
require qualification 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples analyzed.   

One field duplicate, 20180509-A, was collected as a duplicate of sample MW-128. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-30% for water samples or were not applicable since the results were within two times 
the reporting limit.  For some analytes RPDs could not be calculated since one or both results were not detected.  
Qualification of data was not required. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared as summarized in the table below.   

Method Batch Laboratory Duplicate Sample Source 

RSK 175 538001 (AIR/30926) MW-101 from data set 10430261 
and BPGP42 from data set 10430413 

300.0 537872 (MT/35840) BPGP94 and Not Associated 

353.2 538601 (MT/35907) BPGP42 from data set 10430413 
and Not Associated 

MA-VPH 537532 (MT/35814) MW-128 
MA-EPH 538338 (MTPR/5602) MW-128 

Not Associated – The duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Results for analytes analyzed by more than one method were evaluated. 

Naphthalene was reported from analyses performed by Method 8270D and Method MA-VPH.  Naphthalene was not 
detected at the applicable reporting limits by both methods for the samples analyzed. 

 
 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Analyses for total metals and dissolved metals were not performed for the same samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-128 
Field Duplicate Sample ID:  20180509-A 

Analyte Method Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

Ethane RSK-175 5.8 µg/L 5.4 µg/L 7.1% +/-RL 

Ethylene RSK-175 4.1 µg/L 3.9 µg/L 5.0% +/-RL 

Methane RSK-175 17.0 µg/L 15.6 µg/L 8.6% +/-RL 

C5-C8, Aliphatic, Adjusted MADEP-VPH ND (20 µg/L) 5.1 µg/L DL 

C5-C8, Aliphatic, Unadjusted MADEP-VPH ND (20 µg/L) 5.1 µg/L DL 

Total Extractable Hydrocarbons MADEP-EPH 103 µg/L 161 µg/L 43.9% +/-RL 

Aluminum, Dissolved EPA 200.8 11 µg/L 9.8 µg/L 11.5% +/-RL 

Antimony, Dissolved EPA 200.8 0.19 µg/L 0.19 µg/L 0.0% +/-RL 

Arsenic, Dissolved EPA 200.8 0.91 µg/L 0.91 µg/L 0.0% +/-RL 

Barium, Dissolved EPA 200.8 18.4 µg/L 17.8 µg/L 3.3% 

Cadmium, Dissolved EPA 200.8 0.052 µg/L 0.066 µg/L 23.7% +/-RL 

Chromium, Dissolved EPA 200.8 0.19 µg/L 0.25 µg/L 27.3% +/-RL 

Cobalt, Dissolved EPA 200.8 8.7 µg/L 8.6 µg/L 1.2% 

Copper, Dissolved EPA 200.8 2.5 µg/L 2.4 µg/L 4.1% 

Iron, Dissolved EPA 200.8 26.3 µg/L 26 µg/L 1.1% +/-RL 

Lead, Dissolved EPA 200.8 0.032 µg/L ND (0.10 µg/L) DL 

Manganese, Dissolved EPA 200.8 1,650 µg/L 1,570 µg/L 5.0% 

Nickel, Dissolved EPA 200.8 10.4 µg/L 10.2 µg/L 1.9% 

Selenium, Dissolved EPA 200.8 19.1 µg/L 18.8 µg/L 1.6% 

Vanadium, Dissolved EPA 200.8 1.1 µg/L 1.1 µg/L 0.0% +/-RL 

Zinc, Dissolved EPA 200.8 2.0 µg/L 1.3 µg/L 42.4% +/-RL 

Chloride EPA 300.0 90.5 mg/L 90.6 mg/L 0.1% +/-RL 

Sulfate EPA 300.0 1,250 mg/L 1,230 mg/L 1.6% 

Nitrogen, Nitrate & Nitrite EPA 353.2 7.7 mg/L 7.3 mg/L 5.3% 

Total Organic Carbon SM 5310 C 2.4 mg/L 3 mg/L 22.2% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 

 
Abbreviation Reason 

HTEM-PR The temperature of the sample containers was greater than 6°C upon receipt at the laboratory. 

MBD Method blank detection 

HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

FBD Field blank detection 

EBD Equipment blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Aluminum, Dissolved EPA 200.8 ZPMW-1 10430641012 5.1 10 µg/L J MDLRL 
Aluminum, Dissolved EPA 200.8 MW-109 10430641013 5.2 10 µg/L J MDLRL 
Aluminum, Dissolved EPA 200.8 20180509-A 10430641023 9.8 10 µg/L J MDLRL 
Aluminum, Dissolved EPA 200.8 20180509-B 10430641024 2.5 10 µg/L U MBD, MDLRL 
Antimony, Dissolved EPA 200.8 MW-128 10430641009 0.19 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 ZPMW-1 10430641012 0.14 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 MW-109 10430641013 0.28 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 20180509-A 10430641023 0.19 0.5 µg/L J MDLRL 

C5-C8, Aliphatic, Adjusted MADEP-VPH 20180509-A 10430641023 5.1 20 µg/L J MDLRL 
C5-C8, Aliphatic, Unadjusted MADEP-VPH 20180509-A 10430641023 5.1 20 µg/L J MDLRL 

Cadmium, Dissolved EPA 200.8 MW-128 10430641009 0.052 0.08 µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 MW-109 10430641013 0.034 0.08 µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 20180509-A 10430641023 0.066 0.08 µg/L J MDLRL 
Chromium, Dissolved EPA 200.8 MW-128 10430641009 0.19 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 20180509-A 10430641023 0.25 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 20180509-B 10430641024 0.24 0.5 µg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Copper, Dissolved EPA 200.8 MW-109 10430641013 0.99 1 µg/L J MDLRL 
Copper, Total EPA 200.8 20180509-C 10430641025 0.88 1 µg/L J MDLRL 

Ethane RSK-175 BPGP94 10430641003 ND 10 µg/L UJ HTEM-PR 
Ethane RSK-175 BPGP12 10430641006 ND 10 µg/L UJ HTEM-PR 
Ethane RSK-175 BPGP50 10430641008 ND 10 µg/L UJ HTEM-PR 
Ethane RSK-175 MW-128 10430641009 5.8 10 µg/L J- HTEM-PR, MDLRL 
Ethane RSK-175 RH-MW-3 10430641016 ND 10 µg/L UJ HTEM-PR 
Ethane RSK-175 20180509-A 10430641023 5.4 10 µg/L J- HTEM-PR, MDLRL 

Ethylene RSK-175 BPGP94 10430641003 ND 10 µg/L UJ HTEM-PR 
Ethylene RSK-175 BPGP12 10430641006 ND 10 µg/L UJ HTEM-PR 
Ethylene RSK-175 BPGP50 10430641008 ND 10 µg/L UJ HTEM-PR 
Ethylene RSK-175 MW-128 10430641009 4.1 10 µg/L J- HTEM-PR, MDLRL 
Ethylene RSK-175 RH-MW-3 10430641016 ND 10 µg/L UJ HTEM-PR 
Ethylene RSK-175 20180509-A 10430641023 3.9 10 µg/L J- HTEM-PR, MDLRL 

Iron, Dissolved EPA 200.8 MW-128 10430641009 26.3 50 µg/L J MDLRL 
Iron, Dissolved EPA 200.8 MW-109 10430641013 24.4 50 µg/L J MDLRL 
Iron, Dissolved EPA 200.8 20180509-A 10430641023 26 50 µg/L J MDLRL 
Lead, Dissolved EPA 200.8 MW-128 10430641009 0.032 0.1 µg/L J MDLRL 

Lead, Total EPA 200.8 20180509-C 10430641025 0.064 0.1 µg/L J MDLRL 
Methane RSK-175 BPGP94 10430641003 ND 10 µg/L UJ HTEM-PR 
Methane RSK-175 BPGP12 10430641006 1.4 10 µg/L U HTEM-PR, MBD, MDLRL 
Methane RSK-175 BPGP50 10430641008 3.1 10 µg/L U HTEM-PR, MBD, MDLRL 
Methane RSK-175 MW-128 10430641009 17 10 µg/L J- HTEM-PR 
Methane RSK-175 RH-MW-3 10430641016 2.1 10 µg/L U HTEM-PR, MBD, MDLRL 
Methane RSK-175 20180509-A 10430641023 15.6 10 µg/L J- HTEM-PR 

Nickel, Total EPA 200.8 20180509-C 10430641025 0.47 0.5 µg/L J MDLRL 
Nitrogen, Nitrate & Nitrite EPA 353.2 BPGP94 10430641003 4.2 0.5 mg/L J+ HR-MS 
Nitrogen, Nitrate & Nitrite EPA 353.2 BPGP12 10430641006 2.6 0.1 mg/L J+ HR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Nitrogen, Nitrate & Nitrite EPA 353.2 BPGP50 10430641008 2.8 0.1 mg/L J+ HR-MS 
Nitrogen, Nitrate & Nitrite EPA 353.2 MW-128 10430641009 7.7 0.25 mg/L J+ HR-MS 
Nitrogen, Nitrate & Nitrite EPA 353.2 RH-MW-3 10430641016 0.89 0.1 mg/L J+ HR-MS 
Nitrogen, Nitrate & Nitrite EPA 353.2 20180509-A 10430641023 7.3 0.25 mg/L J+ HR-MS 

Total Extractable Hydrocarbons MADEP-EPH MW-128 10430641009 103 197 µg/L U FBD, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH MW-109 10430641013 206 203 µg/L U EBD, FBD 
Total Extractable Hydrocarbons MADEP-EPH 20180509-A 10430641023 161 206 µg/L U FBD, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH 20180509-B 10430641024 85.1 217 µg/L J MDLRL 

Total Organic Carbon SM 5310 C BPGP50 10430641008 0.39 0.84 mg/L J MDLRL 
Vanadium, Dissolved EPA 200.8 MW-109 10430641013 0.69 1 µg/L J MDLRL 

Zinc, Dissolved EPA 200.8 MW-128 10430641009 2 5 µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 MW-109 10430641013 1.9 5 µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 20180509-A 10430641023 1.3 5 µg/L J MDLRL 

Zinc, Total EPA 200.8 20180509-C 10430641025 6.8 5 µg/L JB MBD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota and Pace Analytical in Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site 
located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 

 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  05/10/2018 

Date Validated:  10/08/2018 Sample End Date:  05/10/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Dissolved Metals by US Environmental Protection Agency (EPA) Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Chloride and Sulfate by Methods for Chemical Analysis of Water and Wastes (MCAWW) Method 300.0 
 Nitrate-Nitrite as Nitrogen by MCAWW Method 353.2 
 Ethane, Ethylene, and Methane by EPA Method RSK-175 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) 5310C 

Laboratory Project ID:  10430843 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Charles Ballek, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

BPGP65B 10430843001 

BPGP60 10430843002 

BPGP67 10430843003 

BPGP59 10430843004 

BPGP53 10430843005 

BPGP87 10430843006 

BPGP80 10430843007 

BPGP08 10430843008 

MW-121 10430843009 

BMW-1 10430843010 

EMW-18 10430843011 

MW-117 10430843012 

MW-118 10430843013 

MW-119 10430843014 

MW-108 10430843015 

MW-125 10430843016 

MW-104 10430843017 

MW-107 10430843018 

BMW-4 10430843019 

BWM07-1 10430843020 

EMW-32 10430843021 
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Client Sample ID Laboratory Sample Number 

MW-111 10430843022 

20180510-A 10430843023 

20180510-B 10430843024 

20180510-C 10430843025 

20180510-D 10430843026 

20180510-E 10430843027 

Trip Blank 10430843028 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

⊗ Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 
J- The result is an estimated concentration, but may be biased low 
J+ The result is an estimated concentration, but may be biased high 
JB Estimated concentration due to blank contamination 
U Evaluated to be undetected at the reporting limit 
UJ Estimated reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 2,375 
data points excluding blank samples.  A total of 121 data points were rejected.  The data completeness measure for this data 
package is calculated to be 94.91% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

1M – Compound reported past the recommended holding time due to carryover in the original analysis. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

D3 – Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  This laboratory flag was 
applied only to QC sample results in the laboratory report and qualification of sample data was not required. 

H5 – Reanalysis conducted in excess of EPA method holding time. Results confirm original analysis performed in hold time. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

R1 – RPD value was outside control limits. 

RS – The RPD value in one of the constituent analytes was outside the control limits. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

S2 – Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from 
sample re-analysis). 

S5 – Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis). 

p2 – Post-analysis pH measurement indicates pH > 2. 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt with the exception that the trip blank samples were not 
listed on the CoC.  The laboratory added the trip blank samples to the CoC as sample number 10430843028 and assigned 
Trip Blank as the sample identification.  The laboratory communicated with project personnel to clarify sample IDs and 
analytical requests to meet project requirements. The laboratory noted that the shipping containers were sealed and 
custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilutions 
were applied to the project samples. 

Method 200.8:  Sample MW-117 was diluted by a factor of 5 times for the analysis of beryllium, manganese, and selenium.  
Samples BPGP59, MW-108, and MW-111 were diluted by a factor of 50 times for the analysis of manganese. 

Method 300.0:  The sample BPGP59 was diluted by a factor of 25 times for the analysis of chloride and sulfate.  Dilution 
factors of 50 times were applied to samples BMW-1 and MW-108 for the anion analyses. 

Method 353.2:  Samples BPGP59 and BMW-1 were diluted by a factor of 5 and 25 times, respectively, for the analysis of 
nitrate + nitrite. 

Method 8260B:  Dilution factors of 2 to 20 times were applied for the analysis of VOCs. 

Method 5310C:  Sample MW-108 was diluted by a factor of 3 times for the analysis of total organic carbon. 

Method MA-VPH:  Sample MW-117 was diluted by a factor of 10 times for the analysis of volatile petroleum products. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC with the following exceptions. 

The CoC requested total organic carbon using Method 9060; however, the laboratory analyzed the samples using Method 
5310C.  This substituted analytical method met similar sensitivity, accuracy, and precision goals and therefore, was an 
acceptable replacement. 

For sample BMW-1, the CoC requested analyses for Methods 8270, MA-VPH, and MA-EPH but containers were not 
received. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperatures both within 
and outside the recommended temperature range of 4°C ± 2°C between 0.3°C and 2.6°C as noted on the CoC and the 
Sample Condition Upon Receipt Form.  The samples were noted to be intact and the cooler temperatures recorded at 
Pace-Minneapolis were between 0.7°C and 5.5°C, and at Pace-Green Bay the cooler temperature was 2.5°C.  The cooler 
temperatures below 2.0°C were judged acceptable since the laboratory did not report the sample containers as broken or 
frozen. 

The laboratory noted the presence of headspace (bubbles greater than 6 millimeters (mm) in diameter) in sample vials 
designated for Method 8260B analyses for samples BPGP67 and MW-108.  As a result, the technical holding times for the 
Method 8260B analyses for these samples were reduced from 14 days to 7 days from sampling to analysis. 

The laboratory also noted the presence of headspace in sample vials designated for Method MA-VPH analysis for sample 
MW-117.  As a result, the technical holding time for the Method MA-VPH analysis for sample MW-117 was reduced from 14 
days to 7 days from sampling to analysis. 

The laboratory also noted the presence of headspace in individual sample vials designated for Method 8260B and Method 
MA-VPH analyses for other samples.  Unaffected vials were available to complete the analyses for these samples and 
validation action was not required. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

Method 8260B:  VOCs were analyzed after expiration of the reduced holding time of 7 days for samples BPGP67 
and MW-108 by approximately 8 to 13 days.  Detected results in samples BPGP67 and MW-108 were qualified as J- 
to indicate estimated concentrations.  Non-detected results were qualified as R due to gross exceedance of hold 
time, indicating that the data was rejected and not usable. 
1,2,4-Trimethylbenzene was analyzed by Method 8260B outside the holding time of 14 days for sample MW-117 by 
approximately 1 day.  The detected result for 1,2,4-trimethylbenzene in sample MW-117 was qualified as J- to 
indicate an estimated concentration due to the holding time exceedance. 
Tetrachloroethene was analyzed by Method 8260B outside the defined holding time of 14 days for samples 
20180510-B and 20180510-C by approximately 1 day.  The detected results for tetrachloroethene in samples 
20180510-B and 20180510-C were qualified as J- to indicate estimated concentrations. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) and milligrams per liter (mg/L) 
which were acceptable for the sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MA-VPH and MA-EPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MA-VPH and MA-EPH were within the acceptance limits.  
Surrogate performance in the ICV and CCV analyses was not evaluated. 

The laboratory applied the CL qualifier to acetone in Method 8260B batches 540607(MSV/44054) and 
540610(MSV/44055) indicating this compound was recovered outside the laboratory acceptance limits for the 
continuing calibration.  Acetone was not detected in the samples analyzed in these batches and the results were 
assigned UJ qualifiers indicating estimated reporting limits. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 
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VALIDATION CRITERIA CHECKLIST 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
(µg/L) 

200.8 Dissolved Aluminum 538870 (MPRP/82043) 2.7 
200.8 Dissolved Chromium 538870 (MPRP/82043) 0.18 
200.8 Dissolved Iron 538870 (MPRP/82043) 12.6 
200.8 Dissolved Lead 538870 (MPRP/82043) 0.038 
200.8 Dissolved Manganese 538870 (MPRP/82043) 0.23 
200.8 Dissolved Zinc 538870 (MPRP/82043) 0.89 

MA-EPH Aliphatic (C19-C36) 538717 (MTPR/5607) 48.2 
RSK 175 Methane 538568 (AIR/30946) 1.4 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples and detections that were above the 
reporting limit and greater than ten times the blank concentration did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
200.8 Dissolved Metals 538870 (MPRP/82043) BPGP59 and 20180510-E 
245.1 Dissolved Mercury 538868 (MERP/22714) BPGP80 and Not Associated 
300.0 Chloride and Sulfate 538710 (MT/35923) Not Associated and MW-108 
353.2 Nitrate + Nitrite 538603 (MT/35908) Not Associated 
5310C Total Organic Carbon 289478 (WETA/44900) Not Associated 
8260B VOC 540364 (MSV/44041) BPGP53 
8260B VOC 540479 (MSV/44046) BMW-4 
8260B VOC 540607 (MSV/44054) BPGP59 
8260B VOC 540610 (MSV/44055) BPGP80 
8260B VOC 540785 (MSV/44065) Not Associated 
8260B VOC 541422 (MSV/44146) BPGP67 
8270D SVOC 538510 (OEXT/43205) Not Prepared 

MA-VPH VPH 538024 (MT/35842) 20180510-E 

MA-EPH EPH 538338 (MTPR/5602) MW-128 from data set 10430641 
and Not Associated 

MA-EPH EPH 538717 (MTPR/5607) Not Prepared 
RSK 175 Ethane, Ethene, Methane 538568 (AIR/30946) Not Prepared 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.   
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

Method Analyte Batch 
MS MSD MS/MSD MS/MSD RPD 

Recovery Recovery QC 
Limits RPD QC 

Limits 
8260B 1,1,1,2-Tetrachloroethane MSV/44046 Acceptable 36% 69-130% 100% 30% 
8260B 1,1,1-Trichloroethane MSV/44046 Acceptable 39% 72-133% 97% 30% 
8260B 1,1,2,2-Tetrachloroethane MSV/44046 Acceptable 37% 60-137% 105% 30% 
8260B 1,1,2-Trichloroethane MSV/44046 Acceptable 35% 70-128% 102% 30% 

8260B 1,1,2-
Trichlorotrifluoroethane MSV/44046 Acceptable 40% 64-147% 97% 30% 

8260B 1,1-Dichloroethane MSV/44046 Acceptable 39% 64-136% 97% 30% 
8260B 1,1-Dichloroethene MSV/44046 Acceptable 39% 67-139% 99% 30% 
8260B 1,1-Dichloropropene MSV/44046 Acceptable 40% 69-131% 98% 30% 
8260B 1,2,3-Trichlorobenzene MSV/44046 Acceptable 39% 60-138% 96% 30% 
8260B 1,2,3-Trichloropropane MSV/44046 Acceptable 35% 67-129% 109% 30% 
8260B 1,2,4-Trichlorobenzene MSV/44046 Acceptable 38% 71-125% 98% 30% 
8260B 1,2,4-Trimethylbenzene MSV/44046 Acceptable 40% 67-130% 98% 30% 

8260B 1,2-Dibromo-3- 
chloropropane MSV/44046 Acceptable 38% 52-141% 105% 30% 

8260B 1,2-Dibromoethane (EDB) MSV/44046 Acceptable 35% 66-130% 100% 30% 
8260B 1,2-Dichlorobenzene MSV/44046 Acceptable 36% 72-126% 100% 30% 
8260B 1,2-Dichloroethane MSV/44046 Acceptable 35% 64-125% 98% 30% 
8260B 1,2-Dichloropropane MSV/44046 Acceptable 36% 65-128% 101% 30% 
8260B 1,3,5-Trimethylbenzene MSV/44046 Acceptable 41% 63-139% 97% 30% 
8260B 1,3-Dichlorobenzene MSV/44046 Acceptable 36% 70-128% 100% 30% 
8260B 1,3-Dichloropropane MSV/44046 Acceptable 36% 70-131% 101% 30% 
8260B 1,4-Dichlorobenzene MSV/44046 Acceptable 37% 74-125% 101% 30% 
8260B 2,2-Dichloropropane MSV/44046 Acceptable 43% 58-137% 94%  30% 
8260B 2-Butanone (MEK) MSV/44046 Acceptable 40% 45-132% 97%  30% 
8260B 2-Chlorotoluene MSV/44046 Acceptable 43% 66-134% 94% 30% 
8260B 4-Chlorotoluene MSV/44046 Acceptable 41% 70-132% 99% 30% 

8260B 4-Methyl-2-pentanone 
(MIBK) MSV/44046 Acceptable 40% 54-143% 102% 30% 

8260B Acetone MSV/44046 Acceptable 20% 51-150% 101% 30% 
8260B Allyl chloride MSV/44046 Acceptable 40% 52-150% 93% 30% 
8260B Benzene MSV/44046 Acceptable 37% 62-140% 91% 30% 
8260B Bromobenzene MSV/44046 Acceptable 37% 70-128% 101% 30% 
8260B Bromochloromethane MSV/44046 Acceptable 33% 65-131% 101% 30% 
8260B Bromodichloromethane MSV/44046 Acceptable 36% 74-127% 102% 30% 
8260B Bromoform MSV/44046 Acceptable 36% 59-125% 101% 30% 
8260B Bromomethane MSV/44046 Acceptable 44% 30-149% 53% 30% 
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VALIDATION CRITERIA CHECKLIST 
Method Analyte Batch MS MSD MS/MSD MS/MSD RPD 
8260B Carbon tetrachloride MSV/44046 Acceptable 41% 67-134% 95% 30% 
8260B Chlorobenzene MSV/44046 Acceptable 36% 72-131% 97% 30% 
8260B Chloroethane MSV/44046 Acceptable Acceptable 55-150% 31% 30% 
8260B Chloroform MSV/44046 Acceptable 34% 67-125% 99% 30% 
8260B Chloromethane MSV/44046 Acceptable Acceptable 43-148% 33% 30% 
8260B cis-1,2-Dichloroethene MSV/44046 Acceptable 31% 62-132% 44% 30% 
8260B cis-1,3-Dichloropropene MSV/44046 Acceptable 36% 63-129% 101% 30% 
8260B Dibromochloromethane MSV/44046 Acceptable 34% 67-127% 103% 30% 
8260B Dibromomethane MSV/44046 Acceptable 35% 68-132% 98% 30% 
8260B Dichlorodifluoromethane MSV/44046 Acceptable Acceptable 59-144% 33% 30% 
8260B Dichlorofluoromethane MSV/44046 Acceptable Acceptable 63-144% 31% 30% 
8260B Diethyl ether (Ethyl ether) MSV/44046 Acceptable 37% 52-139% 99% 30% 
8260B Ethylbenzene MSV/44046 Acceptable 39% 75-131% 94% 30% 
8260B Hexachloro-1,3-butadiene MSV/44046 Acceptable 36% 58-146% 107% 30% 

8260B Isopropylbenzene 
(Cumene) MSV/44046 Acceptable 43% 71-132% 93% 30% 

8260B m&p-Xylene MSV/44046 Acceptable 40% 65-141% 96% 30% 
8260B Methyl-tert-butyl ether MSV/44046 Acceptable 34% 65-130% 102% 30% 
8260B Methylene Chloride MSV/44046 Acceptable 34% 66-125% 99% 30% 
8260B n-Butylbenzene MSV/44046 Acceptable 41% 57-141% 99% 30% 
8260B n-Propylbenzene MSV/44046 Acceptable 41% 70-131% 97% 30% 
8260B Naphthalene MSV/44046 Acceptable 42% 48-134% 97% 30% 
8260B o-Xylene MSV/44046 Acceptable 40% 65-133% 96% 30% 
8260B p-Isopropyltoluene MSV/44046 Acceptable 42% 66-136% 96% 30% 
8260B sec-Butylbenzene MSV/44046 Acceptable 43% 69-134% 94% 30% 
8260B Styrene MSV/44046 Acceptable 38% 65-134% 101% 30% 
8260B tert-Butylbenzene MSV/44046 Acceptable 42% 71-130% 96% 30% 
8260B Tetrachloroethene MSV/44046 Acceptable 23% 69-135% 31% 30% 
8260B Tetrahydrofuran MSV/44046 Acceptable 21% 48-150% 104% 30% 
8260B Toluene MSV/44046 Acceptable 37% 68-132% 97% 30% 
8260B trans-1,2-Dichloroethene MSV/44046 Acceptable 40% 61-134% 96% 30% 
8260B trans-1,3-Dichloropropene MSV/44046 Acceptable 35% 66-125% 105% 30% 
8260B Trichloroethene MSV/44046 Acceptable 37% 64-136% 52% 30% 
8260B Trichlorofluoromethane MSV/44046 Acceptable Acceptable 65-146% 34% 30% 
8260B Xylene (Total) MSV/44046 Acceptable 40% 69-135% 96% 30% 
8260B 1,2,3-Trichloropropane MSV/44054 131% Acceptable 67-129% Acceptable 30% 
8260B 2-Butanone (MEK) MSV/44054 137% 142% 45-132% Acceptable 30% 

8260B 4-Methyl-2-pentanone 
(MIBK) MSV/44054 Acceptable 145% 54-143% Acceptable 30% 

8260B 2-Butanone (MEK) MSV/44055 145% 134% 45-132% Acceptable 30% 

8260B 4-Methyl-2-pentanone 
(MIBK) MSV/44055 144% Acceptable 54-143% Acceptable 30% 

8260B Tetrachloroethene MSV/44055 Acceptable 55% 69-135% Acceptable 30% 
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VALIDATION CRITERIA CHECKLIST 

Analytes with MS and/or MSD percent recoveries that were less than lower laboratory QC limits were qualified as 
UJ if not detected in the associated samples due to evidence of potential low bias.  Detections of the analytes in 
the associated samples were qualified as J- to indicate estimated concentrations that may be biased low.   
The analytes with MS and/or MSD recoveries that were above the QC limits indicated potential high bias.  These analytes 
were not detected in the associated samples and the results did not require qualification due to this non-conformance. 

The analytes with MS/MSD RPD values that were above the QC limit were qualified as J for detections and UJ for 
non-detections in the associated samples to indicate estimated concentrations or estimated reporting limits, 
respectively, due to evidence of poor precision. 
The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS LCS/LCSD 
Recovery QC Limits 

8260B Naphthalene MSV/44046 127% 65-126% 
8260B p-Isopropyltoluene MSV/44046 127% 75-125% 
8260B 1,1,2,2-Tetrachloroethane MSV/44046 133% 75-125% 
8260B 1,2,3-Trichloropropane MSV/44046 139% 75-125% 
8260B 1,2-Dibromo-3-chloropropane MSV/44046 142% 64-129% 
8260B 2-Butanone (MEK) MSV/44046 143% 57-130% 
8260B 4-Chlorotoluene MSV/44046 127% 75-125% 
8260B 4-Methyl-2-pentanone (MIBK) MSV/44046 149% 69-137% 
8260B Bromoform MSV/44046 126% 67-125% 
8260B Naphthalene MSV/44046 135% 65-126% 
8260B p-Isopropyltoluene MSV/44046 126% 75-125% 

Analytes with LCS percent recoveries that were greater than the upper laboratory QC limits were not detected in the 
associated samples and the results did not require qualification based on the evidence of potential high bias. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits, with the 
following exceptions. 

The Method MA-VPH surrogate a,a,a-trifluorotoluene was recovered in samples BPGP59, BPGP80, and 20180510-B 
above the acceptance limits of 70-130% at 777%, 270%, and 271%, respectively.  The target analytes associated 
with this surrogate that were detected in samples BPGP59, BPGP80, and 20180510-B were assigned J+ qualifiers 
due to evidence of potential high bias.  The associated target analytes not detected in the samples did not require 
qualification. 

Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on their specific surrogate recoveries. 
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VALIDATION CRITERIA CHECKLIST 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the total number of 
samples.  One trip blank sample, Trip Blank, one field blank sample, 20180510-D, and one equipment blank sample, 
20180510-E, were collected as part of this sample set.  

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank (TB), field blank (FB), and equipment blank (EB) samples 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180510-D (FB) EPA 200.8 Dissolved Aluminum 5.0 
20180510-D (FB) EPA 200.8 Dissolved Chromium 0.16 
20180510-D (FB) EPA 200.8 Dissolved Manganese 0.45 
20180510-D (FB) EPA 200.8 Dissolved Zinc 1.1 
20180510-D (FB) MA-EPH Total Extractable Hydrocarbons 132 
20180510-E (EB) EPA 200.8 Dissolved Aluminum 8.4 
20180510-E (EB) EPA 200.8 Dissolved Barium 0.55 
20180510-E (EB) EPA 200.8 Dissolved Cadmium 0.20 
20180510-E (EB) EPA 200.8 Dissolved Chromium 0.22 
20180510-E (EB) EPA 200.8 Dissolved Copper 0.30 
20180510-E (EB) EPA 200.8 Dissolved Lead 0.045 
20180510-E (EB) EPA 200.8 Dissolved Manganese 2.9 
20180510-E (EB) EPA 200.8 Dissolved Nickel 0.16 
20180510-E (EB) EPA 200.8 Dissolved Zinc 9.1 
20180510-E (EB) MA-EPH Total Extractable Hydrocarbons 111 
20180510-E (EB) EPA 8260B Chloroform 0.73 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples and detections that were above the 
reporting limit and greater than ten times the blank concentration did not require qualification.  

Aluminum and chromium were detected in the laboratory blank associated with batch 538870(MPRP/82043) and the 
associated samples in the batch were previously qualified based on the laboratory blank results.  Therefore, additional 
qualification based on the field blank and equipment blank results for aluminum and chromium was not required.   

Manganese and zinc were detected in the laboratory blank associated with batch 538870(MPRP/82043 and the associated 
samples in the batch were previously qualified based on the laboratory blank results.  Therefore, additional qualification 
based on the field blank results for manganese and zinc was not required.   

Lead was detected in the laboratory blank associated with batch 538870(MPRP/82043 and the associated samples in the 
batch were previously qualified based on the laboratory blank results.  Therefore, additional qualification based on the 
equipment blank results for lead was not required.   
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VALIDATION CRITERIA CHECKLIST 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:   The number of field duplicates collected was equal to at least 10% of the number of samples.  

• Sample 20180510-A was collected as a field duplicate of sample MW-121 

• Sample 20180510-B was collected as a field duplicate of sample BPGP80, and  

• Sample 20180510-C was collected as a field duplicate of sample MW-125. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-30% for water samples, with the following exceptions. 

Duplicate pair BPGP80 / 20180510-B:  The RPD value for cis-1,2-dichloroethene exceeded the data validation limit of 
30% at 41.7% which was evidence of poor precision.  The cis-1,2-dichloroethene results were qualified as J for 
samples BPGP80 and 20180510-B. 
The RPD value for copper exceeded the data validation limit of 30% at 48.6% which was evidence of poor 
precision.  The copper results were qualified as J for samples BPGP80 and 20180510-B. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared for these analyses and the laboratory duplicate sample sources are 
summarized in the following table. 

Method Analytes Batch Laboratory Duplicate 
Sample Source 

RSK 175 Ethane, Ethene, Methane 538568 (AIR/30946) BPGP59 
8260B VOC 540785(MSV/44065) Not Associated 
300.0 Chloride and Sulfate 538710 (MT/35923) Not Associated 
353.2 Nitrate + Nitrite 538603 (MT/35908) Not Associated 

MA-VPH VPH 538024 (MT/35842) BPGP59 
MA-EPH EPH 538338 (MTPR/5602) Not Associated 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Results for analytes analyzed by more than one method were in agreement, with the following exceptions. 

Sample Analyte Method Result (µg/L) Reporting 
Limit RPD 

BPGP59 Benzene 
8260B ND 10 

DL 
MA-VPH 2.9 0.5 

BPGP80 Benzene 
8260B ND 10 

----- ◄ 
MA-VPH 0.46 0.5 

MW-117 Benzene 
8260B 4.9 1 

149.5% 
MA-VPH 33.9 0.5 

20180510-B Benzene 
8260B 0.67 1 

♦ 
MA-VPH 0.44 0.5 

MW-117 Ethylbenzene 
8260B 229 1 

16.0% 
MA-VPH 195 0.5 

MW-119 Ethylbenzene 
8260B ND 1 

----- ◄ 
MA-VPH 0.18 0.5 

MW-117 Naphthalene 
8260B 11.9 4 

♦ 8270D 5.9 10 
MA-VPH 12.9 5 

BPGP78 Naphthalene 
8260B ND 4 

----- ◄ 8270D ND 9.8 
MA-VPH 5.1 5 

MW-117 Toluene 
8260B 1.6 1 

----- ◄ 
MA-VPH ND 0.5 

MW-119 Toluene 
8260B ND 1 

----- ◄ 
MA-VPH 0.18 0.5 

MW-117 m&p-Xylene 
8260B 182 2 

24.7% 
MA-VPH 142 0.5 

MW-117 o-Xylene 
8260B 14.1 1 

3.6% 
MA-VPH 13.6 0.5 

MW-108 o-Xylene 
8260B ND 1 

----- ◄ 
MA-VPH 1.7 0.5 

MW-117 Xylene (Total) 
8260B 196 3 

22.7% 
MA-VPH 156 2 

MW-108 Xylene (Total) 
8260B ND 3 

----- ◄ 
MA-VPH 1.7 2 

♦ - Indicates that the detections in all of the analyses were within five times the applicable reporting limits.  Qualification of data was not 
required. 
◄ - Indicates that the analyte was not detected by one or more methods and the other results were less than five times the applicable 
reporting 

mkricken
Line



 

 
 
16 of 53 201812_TierII_10430843_APP-G23.docx 

VALIDATION CRITERIA CHECKLIST 

DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and therefore an 
RPD could not be calculated.  

 

Target analytes 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and 
hexachlorobutadiene were reported by both Method 8260B and Method 8270D.  These analytes were reported as not 
detected by both methods. 

Target analyte MTBE was reported by both Method 8260B and Method MA-VPH.  This analyte was reported as not 
detected by both methods. 

The result for benzene in sample BPGP59 by Method 8260B was not detected (less than the applicable reporting 
limit), the reported concentration for Method MA-VPH was greater than the reporting limits.  Given the differences 
between the findings, the results were assigned J/UJ qualifiers.  
The RPD for benzene in sample MW-117 exceeded the acceptance limit of 30% at 149.5%.  The benzene results for 
sample M-117 were assigned J qualifiers due to discrepancies between analytical results. 
 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the water samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-121 
Field Duplicate Sample ID:  20180510-A 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Tetrachloroethene EPA 8260B 1.4 1.4 0.0% +/-RL 

Trichloroethene EPA 8260B 0.21 ND (0.40)  DL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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Client Sample ID:  BPGP80 
Field Duplicate Sample ID:  20180510-B 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Aluminum, Dissolved EPA 200.8 5.0 3.4 38.1% +/-RL 

Antimony, Dissolved EPA 200.8 0.12 ND (0.50) DL 

Arsenic, Dissolved EPA 200.8 2.2 2.3 4.4% 

Barium, Dissolved EPA 200.8 16.7 17.3 3.5% 

Benzene EPA 8260B ND (10) 0.67 DL 

Benzene MADEP-VPH 0.46 0.44 4.4% +/-RL 

C5-C8, Aliphatic, Adjusted MADEP-VPH 371 382 2.9% 

C5-C8, Aliphatic, Unadjusted MADEP-VPH 371 383 3.2% 

Cadmium, Dissolved EPA 200.8 0.068 0.029 80.4% +/-RL 

Chloroform EPA 8260B ND (10) 1.1 DL 

Chromium, Dissolved EPA 200.8 0.70 0.71 1.4% +/-RL 

cis-1,2-Dichloroethene EPA 8260B 15.2 23.2 41.7% 
Cobalt, Dissolved EPA 200.8 2.2 2.2 0.0% 

Copper, Dissolved EPA 200.8 2.3 1.4 48.6% 
Lead, Dissolved EPA 200.8 0.029 ND (0.10) DL 

Manganese, Dissolved EPA 200.8 430 446 3.7% 

Mercury, Dissolved EPA 245.1 ND (0.01) 0.004 DL 

Nickel, Dissolved EPA 200.8 4.2 4.2 0.0% 

Selenium, Dissolved EPA 200.8 9.0 9.1 1.1% 

Tetrachloroethene EPA 8260B 1190 1340 11.9% 

Thallium, Dissolved EPA 200.8 0.029 ND (0.10) DL 

Total Extractable Hydrocarbons MADEP-EPH 127 73.5 53.4% +/-RL 

Total Volatile Hydrocarbons MADEP-VPH 327 337 3.0% 

Trichloroethene EPA 8260B 92.5 124 29.1% 

Vanadium, Dissolved EPA 200.8 2.3 2.3 0.0% 

Zinc, Dissolved EPA 200.8 1.8 1.3 32.3% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 

Method 8260B:  The RPD value for cis-1,2-dichloroethene exceeded the data validation limit of 30% at 41.7% which 
was evidence of poor precision.  The cis-1,2-dichloroethene results were qualified as J for samples BPGP80 and 
20180510-B. 
Method 200.8:  The RPD value for copper exceeded the data validation limit of 30% at 48.6% which was evidence of 
poor precision.  The copper results were qualified as J for samples BPGP80 and 20180510-B. 
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Client Sample ID:  MW-125 
Field Duplicate Sample ID:  20180510-C 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Tetrachloroethene EPA 8260B 0.58 0.62 6.7% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-AN Sample was analyzed outside of the method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 

HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

EBD Equipment blank detection 

ERPD-FD High field duplicate RPD 

DATA-COMP Analytical results for analyte by different methods did not meet comparability limits. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1,2-Tetrachloroethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1,2-Tetrachloroethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1,2-Tetrachloroethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1,2-Tetrachloroethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1,2-Tetrachloroethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1,2-Tetrachloroethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1,2-Tetrachloroethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1,2-Tetrachloroethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,1-Trichloroethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,1-Trichloroethane EPA 8260B BPGP08 10430843008 0.63 2 µg/L J MDLRL 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2,2-Tetrachloroethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2,2-Tetrachloroethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2,2-Tetrachloroethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2,2-Tetrachloroethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2,2-Tetrachloroethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2,2-Tetrachloroethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2,2-Tetrachloroethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2,2-Tetrachloroethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichloroethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichloroethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichloroethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,2-Trichloroethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichloroethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichloroethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichloroethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichloroethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichloroethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1,2-Trichlorotrifluoroethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,1-Dichloroethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,1-Dichloroethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 



 

 
 
201812_TierII_10430843_APP-G23.docx 23 of 53 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1-Dichloroethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,1-Dichloroethene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,1-Dichloroethene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloroethene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,1-Dichloropropene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,1-Dichloropropene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,1-Dichloropropene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichlorobenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,2,3-Trichlorobenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,2,3-Trichlorobenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichlorobenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,3-Trichlorobenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichlorobenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichlorobenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichlorobenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichlorobenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichlorobenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichlorobenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichloropropane EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

1,2,3-Trichloropropane EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

1,2,3-Trichloropropane EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichloropropane EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichloropropane EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichloropropane EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichloropropane EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichloropropane EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichloropropane EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichloropropane EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2,3-Trichloropropane EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trichlorobenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trichlorobenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trichlorobenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trichlorobenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trichlorobenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trichlorobenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trichlorobenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,4-Trichlorobenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trichlorobenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trimethylbenzene EPA 8260B MW-117 10430843012 1010 10 µg/L J- HT-AN 

1,2,4-Trimethylbenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,2,4-Trimethylbenzene EPA 8260B BPGP67 10430843003 0.45 1 µg/L J- HT-AN, MDLRL 

1,2,4-Trimethylbenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trimethylbenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trimethylbenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trimethylbenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trimethylbenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trimethylbenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trimethylbenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trimethylbenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2,4-Trimethylbenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP67 10430843003 ND 10 µg/L R HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromo-3-Chloropropane EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,2-Dibromoethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 
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1,2-Dibromoethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dibromoethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichlorobenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloroethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,2-Dichloroethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,2-Dichloroethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloroethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloroethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloroethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloroethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 
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1,2-Dichloroethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloroethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloroethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloroethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloroethane EPA 8260B BPGP08 10430843008 0.86 2 µg/L J MDLRL 

1,2-Dichloroethane EPA 8260B MW-117 10430843012 0.93 1 µg/L J MDLRL 

1,2-Dichloropropane EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

1,2-Dichloropropane EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

1,2-Dichloropropane EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloropropane EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloropropane EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloropropane EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloropropane EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloropropane EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloropropane EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloropropane EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,2-Dichloropropane EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

1,3,5-Trimethylbenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,3,5-Trimethylbenzene EPA 8260B BPGP67 10430843003 0.36 1 µg/L J- HT-AN, MDLRL 

1,3,5-Trimethylbenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3,5-Trimethylbenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3,5-Trimethylbenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3,5-Trimethylbenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3,5-Trimethylbenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3,5-Trimethylbenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3,5-Trimethylbenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3,5-Trimethylbenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 
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1,3,5-Trimethylbenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,3-Dichlorobenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,3-Dichlorobenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichlorobenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichloropropane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,3-Dichloropropane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,3-Dichloropropane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichloropropane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichloropropane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichloropropane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichloropropane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichloropropane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichloropropane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichloropropane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,3-Dichloropropane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,4-Dichlorobenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

1,4-Dichlorobenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

1,4-Dichlorobenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,4-Dichlorobenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 
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1,4-Dichlorobenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,4-Dichlorobenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,4-Dichlorobenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,4-Dichlorobenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,4-Dichlorobenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,4-Dichlorobenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

1,4-Dichlorobenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

2,2-Dichloropropane EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

2,2-Dichloropropane EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

2,2-Dichloropropane EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

2,2-Dichloropropane EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

2,2-Dichloropropane EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

2,2-Dichloropropane EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

2,2-Dichloropropane EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

2,2-Dichloropropane EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

2,2-Dichloropropane EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

2,2-Dichloropropane EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

2,2-Dichloropropane EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

2-Butanone EPA 8260B BPGP67 10430843003 11.1 5 µg/L J- HT-AN 

2-Butanone EPA 8260B MW-108 10430843015 ND 5 µg/L R HT-AN 

2-Butanone EPA 8260B MW-118 10430843013 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Butanone EPA 8260B MW-119 10430843014 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Butanone EPA 8260B MW-125 10430843016 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Butanone EPA 8260B MW-104 10430843017 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Butanone EPA 8260B MW-107 10430843018 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Butanone EPA 8260B BMW-4 10430843019 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Butanone EPA 8260B 20180510-D 10430843026 ND 5 µg/L UJ ERPD-MS, LR-MS 
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2-Butanone EPA 8260B 20180510-E 10430843027 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Butanone EPA 8260B Trip Blank 10430843028 ND 5 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

2-Chlorotoluene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

2-Chlorotoluene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

2-Chlorotoluene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

4-Chlorotoluene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

4-Chlorotoluene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

4-Chlorotoluene EPA 8260B MW-117 10430843012 0.21 1 µg/L J MDLRL 

4-Methyl-2-Pentanone EPA 8260B BPGP67 10430843003 ND 5 µg/L R HT-AN 

4-Methyl-2-Pentanone EPA 8260B MW-108 10430843015 ND 5 µg/L R HT-AN 
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4-Methyl-2-Pentanone EPA 8260B MW-118 10430843013 ND 5 µg/L UJ ERPD-MS, LR-MS 

4-Methyl-2-Pentanone EPA 8260B MW-119 10430843014 ND 5 µg/L UJ ERPD-MS, LR-MS 

4-Methyl-2-Pentanone EPA 8260B MW-125 10430843016 ND 5 µg/L UJ ERPD-MS, LR-MS 

4-Methyl-2-Pentanone EPA 8260B MW-104 10430843017 ND 5 µg/L UJ ERPD-MS, LR-MS 

4-Methyl-2-Pentanone EPA 8260B MW-107 10430843018 ND 5 µg/L UJ ERPD-MS, LR-MS 

4-Methyl-2-Pentanone EPA 8260B BMW-4 10430843019 ND 5 µg/L UJ ERPD-MS, LR-MS 

4-Methyl-2-Pentanone EPA 8260B 20180510-D 10430843026 ND 5 µg/L UJ ERPD-MS, LR-MS 

4-Methyl-2-Pentanone EPA 8260B 20180510-E 10430843027 ND 5 µg/L UJ ERPD-MS, LR-MS 

4-Methyl-2-Pentanone EPA 8260B Trip Blank 10430843028 ND 5 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B BPGP67 10430843003 21.9 20 µg/L J- HT-AN 

Acetone EPA 8260B MW-108 10430843015 ND 20 µg/L R HT-AN 

Acetone EPA 8260B MW-118 10430843013 ND 20 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B MW-119 10430843014 ND 20 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B MW-125 10430843016 ND 20 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B MW-104 10430843017 ND 20 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B MW-107 10430843018 ND 20 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B BMW-4 10430843019 ND 20 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B 20180510-D 10430843026 ND 20 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B 20180510-E 10430843027 ND 20 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B Trip Blank 10430843028 ND 20 µg/L UJ ERPD-MS, LR-MS 

Acetone EPA 8260B BPGP59 10430843004 ND 200 µg/L UJ HDRRF 

Acetone EPA 8260B BPGP80 10430843007 ND 200 µg/L UJ HDRRF 

Acetone EPA 8260B BWM07-1 10430843020 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B EMW-32 10430843021 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B MW-111 10430843022 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B 20180510-A 10430843023 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B 20180510-B 10430843024 ND 20 µg/L UJ HDRRF 
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Acetone EPA 8260B 20180510-C 10430843025 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B MW-117 10430843012 11.1 20 µg/L J MDLRL 

Allyl Chloride EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

Allyl Chloride EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

Allyl Chloride EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

Allyl Chloride EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

Allyl Chloride EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

Allyl Chloride EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

Allyl Chloride EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Allyl Chloride EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

Allyl Chloride EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

Allyl Chloride EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

Allyl Chloride EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

Aluminum, Dissolved EPA 200.8 BMW-1 10430843010 17.4 10 µg/L JB MBD 

Aluminum, Dissolved EPA 200.8 BPGP59 10430843004 4.9 10 µg/L U MBD, MDLRL 

Aluminum, Dissolved EPA 200.8 BPGP80 10430843007 5 10 µg/L U MBD, MDLRL 

Aluminum, Dissolved EPA 200.8 20180510-B 10430843024 3.4 10 µg/L U MBD, MDLRL 

Aluminum, Dissolved EPA 200.8 20180510-D 10430843026 5 10 µg/L U MBD, MDLRL 

Aluminum, Dissolved EPA 200.8 20180510-E 10430843027 8.4 10 µg/L U MBD, MDLRL 

Antimony, Dissolved EPA 200.8 BPGP59 10430843004 0.16 0.5 µg/L J MDLRL 

Antimony, Dissolved EPA 200.8 BPGP80 10430843007 0.12 0.5 µg/L J MDLRL 

Antimony, Dissolved EPA 200.8 BMW-1 10430843010 0.16 0.5 µg/L J MDLRL 

Antimony, Dissolved EPA 200.8 MW-117 10430843012 0.12 0.5 µg/L J MDLRL 

Antimony, Dissolved EPA 200.8 MW-119 10430843014 0.19 0.5 µg/L J MDLRL 

Antimony, Dissolved EPA 200.8 MW-111 10430843022 0.28 0.5 µg/L J MDLRL 

Benzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Benzene EPA 8260B BPGP67 10430843003 0.9 1 µg/L J- HT-AN, MDLRL 
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Benzene MADEP-VPH BPGP80 10430843007 0.46 0.5 µg/L J+ HR-SUR, MDLRL 

Benzene MADEP-VPH 20180510-B 10430843024 0.44 0.5 µg/L J+ HR-SUR, MDLRL 

Benzene EPA 8260B BMW-4 10430843019 1.2 1 µg/L J- ERPD-MS, LR-MS 

Benzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Benzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Benzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Benzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Benzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Benzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Benzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Benzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Benzene EPA 8260B 20180510-B 10430843024 0.67 1 µg/L J MDLRL 

Benzene EPA 8260B MW-117 10430843012 4.9 1 µg/L J DATA-COMP 

Benzene MADEP-VPH MW-117 10430843012 33.9 0.5 µg/L J DATA-COMP 

Benzene EPA 8260B BPGP59 10430843004 ND 10 µg/L UJ DATA-COMP 

Benzene MADEP-VPH BPGP59 10430843004 2.9 0.5 µg/L J+ DATA-COMP, HR-
SUR 

Bromobenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Bromobenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Bromobenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromobenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromobenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromobenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromobenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromobenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromobenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromobenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromobenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Bromochloromethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Bromochloromethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Bromochloromethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromochloromethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromochloromethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromochloromethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromochloromethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromochloromethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromochloromethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromochloromethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromochloromethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Bromodichloromethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Bromodichloromethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromodichloromethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Bromoform EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

Bromoform EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

Bromoform EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromoform EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromoform EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 
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Bromoform EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromoform EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromoform EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromoform EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromoform EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromoform EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

Bromomethane EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

Bromomethane EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

Bromomethane EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

C11-C22, Aromatic, Unadjusted MADEP-EPH MW-117 10430843012 177 205 µg/L J MDLRL 

C11-C22, Aromatic, Unadjusted MADEP-EPH MW-108 10430843015 56.8 194 µg/L J MDLRL 

C19-C36, Aliphatic, Unadjusted MADEP-EPH MW-117 10430843012 63.4 205 µg/L U MBD, MDLRL 

C19-C36, Aliphatic, Unadjusted MADEP-EPH MW-108 10430843015 39.4 194 µg/L U MBD, MDLRL 

C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP59 10430843004 574 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP80 10430843007 371 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Adjusted MADEP-VPH 20180510-B 10430843024 382 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP59 10430843004 577 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP80 10430843007 371 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Unadjusted MADEP-VPH 20180510-B 10430843024 383 20 µg/L J+ HR-SUR 
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C9-C10, Aromatic, Unadjusted MADEP-VPH MW-119 10430843014 9.7 20 µg/L J MDLRL 

C9-C12, Aliphatic, Adjusted MADEP-VPH MW-119 10430843014 8.5 20 µg/L J MDLRL 

C9-C12, Aliphatic, Unadjusted MADEP-VPH MW-119 10430843014 18.8 20 µg/L J MDLRL 

C9-C18, Aliphatic, Unadjusted MADEP-EPH MW-108 10430843015 113 194 µg/L J MDLRL 

Cadmium, Dissolved EPA 200.8 MW-119 10430843014 0.081 0.08 µg/L U EBD 

Cadmium, Dissolved EPA 200.8 BPGP59 10430843004 0.034 0.08 µg/L U EBD, MDLRL 

Cadmium, Dissolved EPA 200.8 BPGP80 10430843007 0.068 0.08 µg/L U EBD, MDLRL 

Cadmium, Dissolved EPA 200.8 BMW-1 10430843010 0.076 0.08 µg/L U EBD, MDLRL 

Cadmium, Dissolved EPA 200.8 MW-104 10430843017 0.037 0.08 µg/L U EBD, MDLRL 

Cadmium, Dissolved EPA 200.8 MW-111 10430843022 0.052 0.08 µg/L U EBD, MDLRL 

Cadmium, Dissolved EPA 200.8 20180510-B 10430843024 0.029 0.08 µg/L U EBD, MDLRL 

Carbon tetrachloride EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Carbon tetrachloride EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Carbon tetrachloride EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Carbon tetrachloride EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Carbon tetrachloride EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Carbon tetrachloride EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Carbon tetrachloride EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Carbon tetrachloride EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Carbon tetrachloride EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Carbon tetrachloride EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Carbon tetrachloride EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chlorobenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Chlorobenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Chlorobenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chlorobenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chlorobenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 
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Chlorobenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chlorobenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chlorobenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chlorobenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chlorobenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chlorobenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloroethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Chloroethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Chloroethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS 

Chloroethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS 

Chloroethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS 

Chloroethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS 

Chloroethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS 

Chloroethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS 

Chloroethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS 

Chloroethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS 

Chloroethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS 

Chloroform EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Chloroform EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Chloroform EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloroform EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloroform EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloroform EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloroform EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloroform EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloroform EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Chloroform EPA 8260B BPGP08 10430843008 3.5 2 µg/L JB EBD 
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Chloroform EPA 8260B MW-111 10430843022 7.3 1 µg/L JB EBD 

Chloroform EPA 8260B 20180510-B 10430843024 1.1 1 µg/L JB EBD 

Chloroform EPA 8260B MW-107 10430843018 3.3 1 µg/L JB EBD, ERPD-MS, LR-
MS 

Chloroform EPA 8260B 20180510-E 10430843027 0.73 1 µg/L U EBD, ERPD-MS, LR-
MS, MDLRL 

Chloroform EPA 8260B BPGP87 10430843006 2 2 µg/L JB EBD, MDLRL 

Chloromethane EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

Chloromethane EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

Chloromethane EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS 

Chloromethane EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS 

Chloromethane EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS 

Chloromethane EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS 

Chloromethane EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS 

Chloromethane EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS 

Chloromethane EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS 

Chloromethane EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS 

Chloromethane EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS 

Chromium, Dissolved EPA 200.8 BPGP59 10430843004 0.6 0.5 µg/L JB MBD 

Chromium, Dissolved EPA 200.8 BPGP80 10430843007 0.7 0.5 µg/L JB MBD 

Chromium, Dissolved EPA 200.8 20180510-B 10430843024 0.71 0.5 µg/L JB MBD 

Chromium, Dissolved EPA 200.8 BMW-1 10430843010 0.15 0.5 µg/L U MBD, MDLRL 

Chromium, Dissolved EPA 200.8 MW-117 10430843012 0.35 0.5 µg/L U MBD, MDLRL 

Chromium, Dissolved EPA 200.8 MW-119 10430843014 0.34 0.5 µg/L U MBD, MDLRL 

Chromium, Dissolved EPA 200.8 MW-108 10430843015 0.41 0.5 µg/L U MBD, MDLRL 

Chromium, Dissolved EPA 200.8 MW-104 10430843017 0.29 0.5 µg/L U MBD, MDLRL 

Chromium, Dissolved EPA 200.8 MW-111 10430843022 0.29 0.5 µg/L U MBD, MDLRL 

Chromium, Dissolved EPA 200.8 20180510-D 10430843026 0.16 0.5 µg/L U MBD, MDLRL 
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Chromium, Dissolved EPA 200.8 20180510-E 10430843027 0.22 0.5 µg/L U MBD, MDLRL 

cis-1,2-Dichloroethene EPA 8260B BPGP67 10430843003 10.9 1 µg/L J- HT-AN 

cis-1,2-Dichloroethene EPA 8260B MW-108 10430843015 48.3 1 µg/L J- HT-AN 

cis-1,2-Dichloroethene EPA 8260B BMW-4 10430843019 26.7 1 µg/L J- ERPD-MS, LR-MS 

cis-1,2-Dichloroethene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

cis-1,2-Dichloroethene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

cis-1,2-Dichloroethene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

cis-1,2-Dichloroethene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

cis-1,2-Dichloroethene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

cis-1,2-Dichloroethene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

cis-1,2-Dichloroethene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

cis-1,2-Dichloroethene EPA 8260B MW-119 10430843014 0.43 1 µg/L J- ERPD-MS, LR-MS, 
MDLRL 

cis-1,2-Dichloroethene EPA 8260B BPGP80 10430843007 15.2 10 µg/L J ERPD-FD 

cis-1,2-Dichloroethene EPA 8260B 20180510-B 10430843024 23.2 1 µg/L J ERPD-FD 

cis-1,2-Dichloroethene EPA 8260B BPGP65B 10430843001 0.65 1 µg/L J MDLRL 

cis-1,2-Dichloroethene EPA 8260B BPGP60 10430843002 4.6 20 µg/L J MDLRL 

cis-1,2-Dichloroethene EPA 8260B BPGP53 10430843005 1 5 µg/L J MDLRL 

cis-1,2-Dichloroethene EPA 8260B EMW-32 10430843021 0.58 1 µg/L J MDLRL 

cis-1,3-Dichloropropene EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

cis-1,3-Dichloropropene EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

cis-1,3-Dichloropropene EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

cis-1,3-Dichloropropene EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

cis-1,3-Dichloropropene EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

cis-1,3-Dichloropropene EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

cis-1,3-Dichloropropene EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

cis-1,3-Dichloropropene EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

cis-1,3-Dichloropropene EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 
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cis-1,3-Dichloropropene EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

cis-1,3-Dichloropropene EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

Cobalt, Dissolved EPA 200.8 MW-117 10430843012 0.17 0.5 µg/L J MDLRL 

Cobalt, Dissolved EPA 200.8 MW-104 10430843017 0.42 0.5 µg/L J MDLRL 

Copper, Dissolved EPA 200.8 BPGP59 10430843004 1.6 1 µg/L JB EBD 

Copper, Dissolved EPA 200.8 BPGP80 10430843007 2.3 1 µg/L JB EBD 

Copper, Dissolved EPA 200.8 BMW-1 10430843010 2.4 1 µg/L JB EBD 

Copper, Dissolved EPA 200.8 MW-117 10430843012 1.1 1 µg/L JB EBD 

Copper, Dissolved EPA 200.8 MW-119 10430843014 2.6 1 µg/L JB EBD 

Copper, Dissolved EPA 200.8 MW-104 10430843017 1.7 1 µg/L JB EBD 

Copper, Dissolved EPA 200.8 20180510-B 10430843024 1.4 1 µg/L JB EBD 

Copper, Dissolved EPA 200.8 MW-108 10430843015 0.41 1 µg/L U EBD, MDLRL 

Copper, Dissolved EPA 200.8 20180510-E 10430843027 0.3 1 µg/L U EBD, MDLRL 

Dibromochloromethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Dibromochloromethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Dibromochloromethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromochloromethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromochloromethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromochloromethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromochloromethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromochloromethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromochloromethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromochloromethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromochloromethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Dibromomethane EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

Dibromomethane EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

Dibromomethane EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 
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Dibromomethane EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

Dibromomethane EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

Dibromomethane EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

Dibromomethane EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Dibromomethane EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

Dibromomethane EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

Dibromomethane EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

Dibromomethane EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

Dichlorodifluoromethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Dichlorodifluoromethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Dichlorodifluoromethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS 

Dichlorodifluoromethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS 

Dichlorodifluoromethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS 

Dichlorodifluoromethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS 

Dichlorodifluoromethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS 

Dichlorodifluoromethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS 

Dichlorodifluoromethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS 

Dichlorodifluoromethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS 

Dichlorodifluoromethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS 

Dichlorofluoromethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Dichlorofluoromethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Dichlorofluoromethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS 

Dichlorofluoromethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS 

Dichlorofluoromethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS 

Dichlorofluoromethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS 

Dichlorofluoromethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS 

Dichlorofluoromethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS 
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Dichlorofluoromethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS 

Dichlorofluoromethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS 

Dichlorofluoromethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS 

Diethyl ether EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

Diethyl ether EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

Diethyl ether EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

Diethyl ether EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

Diethyl ether EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

Diethyl ether EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

Diethyl ether EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Diethyl ether EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

Diethyl ether EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

Diethyl ether EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

Diethyl ether EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Ethylbenzene EPA 8260B BPGP67 10430843003 0.25 1 µg/L J- HT-AN, MDLRL 

Ethylbenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Ethylbenzene MADEP-VPH MW-119 10430843014 0.18 0.5 µg/L J MDLRL 

Fluorene 8270D MW-108 10430843015 3.1 9.8 µg/L J MDLRL 
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Hexachlorobutadiene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Hexachlorobutadiene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Hexachlorobutadiene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachlorobutadiene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachlorobutadiene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachlorobutadiene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachlorobutadiene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachlorobutadiene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachlorobutadiene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachlorobutadiene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Hexachlorobutadiene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Iron, Dissolved EPA 200.8 MW-111 10430843022 52.8 50 µg/L JB MBD 

Iron, Dissolved EPA 200.8 BPGP59 10430843004 8.4 50 µg/L U MBD, MDLRL 

Iron, Dissolved EPA 200.8 BMW-1 10430843010 21.4 50 µg/L U MBD, MDLRL 

Isopropylbenzene EPA 8260B BPGP67 10430843003 9.2 1 µg/L J- HT-AN 

Isopropylbenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Isopropylbenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Isopropylbenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Isopropylbenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Isopropylbenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Isopropylbenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Isopropylbenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Isopropylbenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Isopropylbenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Isopropylbenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Lead, Dissolved EPA 200.8 MW-119 10430843014 0.15 0.1 µg/L JB MBD 

Lead, Dissolved EPA 200.8 MW-104 10430843017 0.1 0.1 µg/L JB MBD 
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Lead, Dissolved EPA 200.8 BPGP59 10430843004 0.036 0.1 µg/L U MBD, MDLRL 

Lead, Dissolved EPA 200.8 BPGP80 10430843007 0.029 0.1 µg/L U MBD, MDLRL 

Lead, Dissolved EPA 200.8 BMW-1 10430843010 0.05 0.1 µg/L U MBD, MDLRL 

Lead, Dissolved EPA 200.8 MW-108 10430843015 0.095 0.1 µg/L U MBD, MDLRL 

Lead, Dissolved EPA 200.8 MW-111 10430843022 0.063 0.1 µg/L U MBD, MDLRL 

Lead, Dissolved EPA 200.8 20180510-E 10430843027 0.045 0.1 µg/L U MBD, MDLRL 

m,p-Xylene EPA 8260B BPGP67 10430843003 ND 2 µg/L R HT-AN 

m,p-Xylene EPA 8260B MW-108 10430843015 ND 2 µg/L R HT-AN 

m,p-Xylene EPA 8260B MW-118 10430843013 ND 2 µg/L UJ ERPD-MS, LR-MS 

m,p-Xylene EPA 8260B MW-119 10430843014 ND 2 µg/L UJ ERPD-MS, LR-MS 

m,p-Xylene EPA 8260B MW-125 10430843016 ND 2 µg/L UJ ERPD-MS, LR-MS 

m,p-Xylene EPA 8260B MW-104 10430843017 ND 2 µg/L UJ ERPD-MS, LR-MS 

m,p-Xylene EPA 8260B MW-107 10430843018 ND 2 µg/L UJ ERPD-MS, LR-MS 

m,p-Xylene EPA 8260B BMW-4 10430843019 ND 2 µg/L UJ ERPD-MS, LR-MS 

m,p-Xylene EPA 8260B 20180510-D 10430843026 ND 2 µg/L UJ ERPD-MS, LR-MS 

m,p-Xylene EPA 8260B 20180510-E 10430843027 ND 2 µg/L UJ ERPD-MS, LR-MS 

m,p-Xylene EPA 8260B Trip Blank 10430843028 ND 2 µg/L UJ ERPD-MS, LR-MS 

Manganese, Dissolved EPA 200.8 20180510-D 10430843026 0.45 0.5 µg/L U MBD, MDLRL 

Mercury, Dissolved EPA 245.1 20180510-B 10430843024 0.004 0.01 µg/L J MDLRL 

Methane RSK-175 BMW-1 10430843010 1.4 10 µg/L U MBD, MDLRL 

Methane RSK-175 MW-108 10430843015 6.4 10 µg/L U MBD, MDLRL 

Methylene Chloride EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

Methylene Chloride EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

Methylene Chloride EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

Methylene Chloride EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

Methylene Chloride EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

Methylene Chloride EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 
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Methylene Chloride EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Methylene Chloride EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

Methylene Chloride EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

Methylene Chloride EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

Methylene Chloride EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

MTBE EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

MTBE EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

MTBE EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

Naphthalene EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

Naphthalene EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 

Naphthalene EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 
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Naphthalene 8270D MW-117 10430843012 5.9 10 µg/L J MDLRL 

n-Butylbenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

n-Butylbenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

n-Butylbenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Butylbenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Butylbenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Butylbenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Butylbenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Butylbenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Butylbenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Butylbenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Butylbenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Nickel, Dissolved EPA 200.8 20180510-E 10430843027 0.16 0.5 µg/L J MDLRL 

Nitrogen, Nitrate & Nitrite EPA 353.2 MW-108 10430843015 0.005 0.01 µg/L J MDLRL 

n-Propylbenzene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

n-Propylbenzene EPA 8260B BPGP67 10430843003 0.64 1 µg/L J- HT-AN, MDLRL 

n-Propylbenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Propylbenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Propylbenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Propylbenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Propylbenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Propylbenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Propylbenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Propylbenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

n-Propylbenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

o-Xylene EPA 8260B BPGP67 10430843003 0.48 1 µg/L J- HT-AN, MDLRL 



 

 
 
201812_TierII_10430843_APP-G23.docx 47 of 53 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

o-Xylene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

o-Xylene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

p-Isopropyltoluene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

p-Isopropyltoluene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

p-Isopropyltoluene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

p-Isopropyltoluene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

p-Isopropyltoluene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

p-Isopropyltoluene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

p-Isopropyltoluene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

p-Isopropyltoluene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

p-Isopropyltoluene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

p-Isopropyltoluene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

p-Isopropyltoluene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

sec-Butylbenzene EPA 8260B MW-108 10430843015 1.6 1 µg/L J- HT-AN 

sec-Butylbenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

sec-Butylbenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

sec-Butylbenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

sec-Butylbenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

sec-Butylbenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

sec-Butylbenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 
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sec-Butylbenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

sec-Butylbenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

sec-Butylbenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

sec-Butylbenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Selenium, Dissolved EPA 200.8 MW-108 10430843015 0.19 0.5 µg/L J MDLRL 

Styrene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Styrene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Styrene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Styrene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Styrene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Styrene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Styrene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Styrene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Styrene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Styrene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Styrene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

tert-Butylbenzene EPA 8260B MW-108 10430843015 1.6 1 µg/L J- HT-AN 

tert-Butylbenzene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

tert-Butylbenzene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

tert-Butylbenzene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

tert-Butylbenzene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

tert-Butylbenzene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

tert-Butylbenzene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

tert-Butylbenzene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

tert-Butylbenzene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

tert-Butylbenzene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

tert-Butylbenzene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 
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tert-Butylbenzene EPA 8260B MW-117 10430843012 0.55 1 µg/L J MDLRL 

Tetrachloroethene EPA 8260B BPGP67 10430843003 118 10 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Tetrachloroethene EPA 8260B 20180510-B 10430843024 1340 20 µg/L J- HT-AN, LR-MS 

Tetrachloroethene EPA 8260B 20180510-C 10430843025 0.62 1 µg/L J- HT-AN, MDLRL 

Tetrachloroethene EPA 8260B BPGP80 10430843007 1190 10 µg/L J- LR-MS 

Tetrachloroethene EPA 8260B BWM07-1 10430843020 48.1 1 µg/L J- LR-MS 

Tetrachloroethene EPA 8260B EMW-32 10430843021 3.9 1 µg/L J- LR-MS 

Tetrachloroethene EPA 8260B 20180510-A 10430843023 1.4 1 µg/L J- LR-MS 

Tetrachloroethene EPA 8260B MW-111 10430843022 0.79 1 µg/L J- LR-MS, MDLRL 

Tetrachloroethene EPA 8260B MW-119 10430843014 1.7 1 µg/L J- ERPD-MS, LR-MS 

Tetrachloroethene EPA 8260B MW-104 10430843017 3 1 µg/L J- ERPD-MS, LR-MS 

Tetrachloroethene EPA 8260B BMW-4 10430843019 54.4 1 µg/L J- ERPD-MS, LR-MS 

Tetrachloroethene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Tetrachloroethene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Tetrachloroethene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Tetrachloroethene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Tetrachloroethene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Tetrachloroethene EPA 8260B MW-125 10430843016 0.58 1 µg/L J- ERPD-MS, LR-MS, 
MDLRL 

Tetrachloroethene EPA 8260B EMW-18 10430843011 0.74 1 µg/L J MDLRL 

Tetrachloroethene EPA 8260B MW-117 10430843012 0.25 1 µg/L J MDLRL 

Tetrahydrofuran EPA 8260B BPGP67 10430843003 ND 10 µg/L R HT-AN 

Tetrahydrofuran EPA 8260B MW-108 10430843015 ND 10 µg/L R HT-AN 

Tetrahydrofuran EPA 8260B MW-118 10430843013 ND 40 µg/L UJ ERPD-MS, LR-MS 

Tetrahydrofuran EPA 8260B MW-119 10430843014 ND 40 µg/L UJ ERPD-MS, LR-MS 

Tetrahydrofuran EPA 8260B MW-125 10430843016 ND 40 µg/L UJ ERPD-MS, LR-MS 

Tetrahydrofuran EPA 8260B MW-104 10430843017 ND 40 µg/L UJ ERPD-MS, LR-MS 
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Tetrahydrofuran EPA 8260B MW-107 10430843018 ND 40 µg/L UJ ERPD-MS, LR-MS 

Tetrahydrofuran EPA 8260B BMW-4 10430843019 ND 40 µg/L UJ ERPD-MS, LR-MS 

Tetrahydrofuran EPA 8260B 20180510-D 10430843026 ND 40 µg/L UJ ERPD-MS, LR-MS 

Tetrahydrofuran EPA 8260B 20180510-E 10430843027 ND 40 µg/L UJ ERPD-MS, LR-MS 

Tetrahydrofuran EPA 8260B Trip Blank 10430843028 ND 40 µg/L UJ ERPD-MS, LR-MS 

Thallium, Dissolved EPA 200.8 BPGP80 10430843007 0.029 0.1 µg/L J MDLRL 

Thallium, Dissolved EPA 200.8 MW-111 10430843022 0.03 0.1 µg/L J MDLRL 

Toluene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Toluene EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Toluene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

Toluene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

Toluene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

Toluene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

Toluene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

Toluene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

Toluene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

Toluene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

Toluene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

Toluene MADEP-VPH MW-119 10430843014 0.18 0.5 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH BPGP59 10430843004 110 205 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH BPGP80 10430843007 127 202 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-117 10430843012 330 615 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-119 10430843014 115 211 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-104 10430843017 96.2 220 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-111 10430843022 188 208 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH 20180510-B 10430843024 73.5 196 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH 20180510-D 10430843026 132 205 µg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Total Extractable Hydrocarbons MADEP-EPH 20180510-E 10430843027 111 201 µg/L J MDLRL 

Total Volatile Hydrocarbons MADEP-VPH BPGP59 10430843004 508 20 µg/L J+ HR-SUR 

Total Volatile Hydrocarbons MADEP-VPH BPGP80 10430843007 327 20 µg/L J+ HR-SUR 

Total Volatile Hydrocarbons MADEP-VPH 20180510-B 10430843024 337 20 µg/L J+ HR-SUR 

trans-1,2-Dichloroethene EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

trans-1,2-Dichloroethene EPA 8260B MW-108 10430843015 0.4 1 µg/L J- HT-AN, MDLRL 

trans-1,2-Dichloroethene EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,2-Dichloroethene EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,2-Dichloroethene EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,2-Dichloroethene EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,2-Dichloroethene EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,2-Dichloroethene EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,2-Dichloroethene EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,2-Dichloroethene EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,2-Dichloroethene EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS, LR-MS 

trans-1,2-Dichloroethene EPA 8260B BMW-1 10430843010 0.27 1 µg/L J MDLRL 

trans-1,2-Dichloroethene EPA 8260B BWM07-1 10430843020 0.24 1 µg/L J MDLRL 

trans-1,3-Dichloropropene EPA 8260B BPGP67 10430843003 ND 4 µg/L R HT-AN 

trans-1,3-Dichloropropene EPA 8260B MW-108 10430843015 ND 4 µg/L R HT-AN 

trans-1,3-Dichloropropene EPA 8260B MW-118 10430843013 ND 4 µg/L UJ ERPD-MS, LR-MS 

trans-1,3-Dichloropropene EPA 8260B MW-119 10430843014 ND 4 µg/L UJ ERPD-MS, LR-MS 

trans-1,3-Dichloropropene EPA 8260B MW-125 10430843016 ND 4 µg/L UJ ERPD-MS, LR-MS 

trans-1,3-Dichloropropene EPA 8260B MW-104 10430843017 ND 4 µg/L UJ ERPD-MS, LR-MS 

trans-1,3-Dichloropropene EPA 8260B MW-107 10430843018 ND 4 µg/L UJ ERPD-MS, LR-MS 

trans-1,3-Dichloropropene EPA 8260B BMW-4 10430843019 ND 4 µg/L UJ ERPD-MS, LR-MS 

trans-1,3-Dichloropropene EPA 8260B 20180510-D 10430843026 ND 4 µg/L UJ ERPD-MS, LR-MS 

trans-1,3-Dichloropropene EPA 8260B 20180510-E 10430843027 ND 4 µg/L UJ ERPD-MS, LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

trans-1,3-Dichloropropene EPA 8260B Trip Blank 10430843028 ND 4 µg/L UJ ERPD-MS, LR-MS 

Trichloroethene EPA 8260B BPGP67 10430843003 15.6 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B MW-108 10430843015 ND 0.4 µg/L R HT-AN 

Trichloroethene EPA 8260B MW-119 10430843014 1.7 0.4 µg/L J- ERPD-MS, LR-MS 

Trichloroethene EPA 8260B BMW-4 10430843019 15.6 0.4 µg/L J- ERPD-MS, LR-MS 

Trichloroethene EPA 8260B MW-118 10430843013 ND 0.4 µg/L UJ ERPD-MS, LR-MS 

Trichloroethene EPA 8260B MW-125 10430843016 ND 0.4 µg/L UJ ERPD-MS, LR-MS 

Trichloroethene EPA 8260B MW-107 10430843018 ND 0.4 µg/L UJ ERPD-MS, LR-MS 

Trichloroethene EPA 8260B 20180510-D 10430843026 ND 0.4 µg/L UJ ERPD-MS, LR-MS 

Trichloroethene EPA 8260B 20180510-E 10430843027 ND 0.4 µg/L UJ ERPD-MS, LR-MS 

Trichloroethene EPA 8260B Trip Blank 10430843028 ND 0.4 µg/L UJ ERPD-MS, LR-MS 

Trichloroethene EPA 8260B MW-104 10430843017 0.2 0.4 µg/L J- ERPD-MS, LR-MS, 
MDLRL 

Trichloroethene EPA 8260B BPGP65B 10430843001 0.24 0.4 µg/L J MDLRL 

Trichloroethene EPA 8260B MW-121 10430843009 0.21 0.4 µg/L J MDLRL 

Trichloroethene EPA 8260B EMW-18 10430843011 0.36 0.4 µg/L J MDLRL 

Trichlorofluoromethane EPA 8260B BPGP67 10430843003 ND 1 µg/L R HT-AN 

Trichlorofluoromethane EPA 8260B MW-108 10430843015 ND 1 µg/L R HT-AN 

Trichlorofluoromethane EPA 8260B MW-118 10430843013 ND 1 µg/L UJ ERPD-MS 

Trichlorofluoromethane EPA 8260B MW-119 10430843014 ND 1 µg/L UJ ERPD-MS 

Trichlorofluoromethane EPA 8260B MW-125 10430843016 ND 1 µg/L UJ ERPD-MS 

Trichlorofluoromethane EPA 8260B MW-104 10430843017 ND 1 µg/L UJ ERPD-MS 

Trichlorofluoromethane EPA 8260B MW-107 10430843018 ND 1 µg/L UJ ERPD-MS 

Trichlorofluoromethane EPA 8260B BMW-4 10430843019 ND 1 µg/L UJ ERPD-MS 

Trichlorofluoromethane EPA 8260B 20180510-D 10430843026 ND 1 µg/L UJ ERPD-MS 

Trichlorofluoromethane EPA 8260B 20180510-E 10430843027 ND 1 µg/L UJ ERPD-MS 

Trichlorofluoromethane EPA 8260B Trip Blank 10430843028 ND 1 µg/L UJ ERPD-MS 

Vanadium, Dissolved EPA 200.8 MW-117 10430843012 0.67 1 µg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Vanadium, Dissolved EPA 200.8 MW-108 10430843015 0.91 1 µg/L J MDLRL 

Vanadium, Dissolved EPA 200.8 MW-111 10430843022 0.86 1 µg/L J MDLRL 

Vinyl Chloride EPA 8260B MW-108 10430843015 0.36 0.2 µg/L J- HT-AN 

Vinyl Chloride EPA 8260B BPGP67 10430843003 ND 0.2 µg/L R HT-AN 

Xylenes, Total EPA 8260B BPGP67 10430843003 ND 3 µg/L R HT-AN 

Xylenes, Total EPA 8260B MW-108 10430843015 ND 3 µg/L R HT-AN 

Xylenes, Total EPA 8260B MW-118 10430843013 ND 3 µg/L UJ ERPD-MS, LR-MS 

Xylenes, Total EPA 8260B MW-119 10430843014 ND 3 µg/L UJ ERPD-MS, LR-MS 

Xylenes, Total EPA 8260B MW-125 10430843016 ND 3 µg/L UJ ERPD-MS, LR-MS 

Xylenes, Total EPA 8260B MW-104 10430843017 ND 3 µg/L UJ ERPD-MS, LR-MS 

Xylenes, Total EPA 8260B MW-107 10430843018 ND 3 µg/L UJ ERPD-MS, LR-MS 

Xylenes, Total EPA 8260B BMW-4 10430843019 ND 3 µg/L UJ ERPD-MS, LR-MS 

Xylenes, Total EPA 8260B 20180510-D 10430843026 ND 3 µg/L UJ ERPD-MS, LR-MS 

Xylenes, Total EPA 8260B 20180510-E 10430843027 ND 3 µg/L UJ ERPD-MS, LR-MS 

Xylenes, Total EPA 8260B Trip Blank 10430843028 ND 3 µg/L UJ ERPD-MS, LR-MS 

Xylenes, Total MADEP-VPH MW-108 10430843015 1.7 2 µg/L J MDLRL 

Zinc, Dissolved EPA 200.8 BMW-1 10430843010 8.1 5 µg/L JB MBD 

Zinc, Dissolved EPA 200.8 MW-117 10430843012 5.4 5 µg/L JB MBD 

Zinc, Dissolved EPA 200.8 MW-111 10430843022 5.8 5 µg/L JB MBD 

Zinc, Dissolved EPA 200.8 BPGP59 10430843004 1.4 5 µg/L U MBD, MDLRL 

Zinc, Dissolved EPA 200.8 BPGP80 10430843007 1.8 5 µg/L U MBD, MDLRL 

Zinc, Dissolved EPA 200.8 MW-119 10430843014 2.8 5 µg/L U MBD, MDLRL 

Zinc, Dissolved EPA 200.8 MW-108 10430843015 1.2 5 µg/L U MBD, MDLRL 

Zinc, Dissolved EPA 200.8 MW-104 10430843017 1.9 5 µg/L U MBD, MDLRL 

Zinc, Dissolved EPA 200.8 20180510-B 10430843024 1.3 5 µg/L U MBD, MDLRL 

Zinc, Dissolved EPA 200.8 20180510-D 10430843026 1.1 5 µg/L U MBD, MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota and Pace Analytical in Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site 
located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 

 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  05/11/2018 

Date Validated:  10/08/2018 Sample End Date:  05/12/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Dissolved Metals by US Environmental Protection Agency (EPA) Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Chloride and Sulfate by Methods for Chemical Analysis of Water and Wastes (MCAWW) Method 300.0 
 Nitrate-Nitrite as Nitrogen by MCAWW Method 353.2 
 Ethane, Ethene, and Methane by EPA Method RSK-175 
 Total Organic Carbon (TOC) by Standard Methods for the Examination of Water and Wastewater (SM) 5310C 

Laboratory Project ID:  10431029 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Charles Ballek, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

BPGP63 10431029001 

BPGW-01 10431029002 

MW-103 10431029003 

SMW-12 10431029004 

EMW-09 10431029005 

BPGW-04 10431029006 

MW-122 10431029007 

PEP-07 10431029008 

BPGP76 10431029009 

BPGP51B 10431029010 

BPGP46 10431029011 

BPGP74 10431029012 

BPGP51 10431029013 

BPGP46B 10431029014 

BPGP61 10431029015 

BPGP78 10431029016 

BPGP02 10431029017 

BPGP49 10431029018 

20180511-A 10431029019 

20180511-B 10431029020 
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Client Sample ID Laboratory Sample Number 

20180511-C 10431029021 

BPGP65 10431029022 

MW-126 10431029023 

20180512-A 10431029024 

20180512-B 10431029025 

Trip Blank 10431029026 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

⊗ Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 
J- The result is an estimated concentration, but may be biased low 
JB Estimated concentration due to blank contamination 
U Evaluated to be undetected at the reporting limit 
UJ Estimated reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,911 
data points excluding blank samples.  A total of 66 data points were rejected.  The data completeness measure for this data 
package is calculated to be 96.55% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

D3 – Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  This laboratory flag was 
applied only to QC sample results in the laboratory report and qualification of sample data was not required. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results for this analyte in associated 
samples may be biased low. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

R1 – RPD value was outside control limits. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

P2 – Re-extraction or re-analysis could not be performed due to insufficient sample amount. 

SO – Surrogate recovery outside laboratory control limits. 

[M5] – A matrix spike/matrix spike duplicate was not performed for batch 540785 due to insufficient sample volume. 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt with the exception that the trip blank samples were not 
listed on the CoC.  The laboratory added the trip blank samples to the CoC as sample number 10431029026 and assigned 
Trip Blank as the sample identification.  Custody seals were not present nor required on the shipping container since the 
samples were delivered to the Pace-Billings laboratory by field personnel and custody was maintained at all times. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilutions 
were applied to the project samples. 

Method 200.8:  Sample MW-122 was diluted by a factor of 5 for the analysis of manganese. 

Method 300.0:  Samples BPGP78 and BPGP02 were diluted by a factor of 50 times for the analysis of chloride and sulfate.  

Method 8260B:  Dilution factors of 2 to 500 times were applied for the analysis of VOCs. 

Method MA-EPH:  Sample 20180511-B was diluted by a factor of 2 times for the analysis of total extractable hydrocarbons. 

Method 5310C:  Sample BPGP02 was diluted by a factor of 2 times for the analysis of total organic carbon. 

Method MA-VPH:  Sample BPGP78 was diluted by a factor of 5 times and a dilution of 10 times was applied to sample 
EMW-09 for the analysis of VOCs. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC with the following exceptions. 

The CoC requested total organic carbon using Method 9060; however, the laboratory analyzed the samples using Method 
5310C.  This substituted analytical method met similar sensitivity, accuracy, and precision goals and therefore, was an 
acceptable replacement. 

The CoC did not request the MADEP EPH/VPH, 8270, metals, nitrate+nitrite, total organic carbon, and RSK 175 analyses 
for BPGP78 but the laboratory received containers.  The laboratory logged in and performed the MADEP EPH/VPH, 8270, 
metals, nitrate+nitrite, total organic carbon, and RSK 175 analyses. 

For sample 20180511-A only the containers for 8260 analyses were received. 

The CoC requested MA-EPH; however, sample containers were not provided for samples MW-126, 20180512-A, and 
20180512-B to the laboratory for these analyses.  

The CoC did not request the MADEP EPH/VPH analyses for EMW-09 but laboratory received containers.  The laboratory 
logged in and performed the MADEP EPH/VPH analyses. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperatures both within 
and outside the recommended temperature range of 4°C ± 2°C between 1.0°C and 2.6°C as noted on the CoC and the 
Sample Condition Upon Receipt Form.  The samples were noted to be intact and the cooler temperatures recorded at 
Pace-Minneapolis were between 1.8°C and 5.5°C, and Pace-Green Bay at 2.5°C.  The cooler temperatures below 2.0°C 
were judged acceptable since the laboratory did not report the sample containers as broken or frozen. 

The laboratory noted the presence of headspace (bubbles greater than 6 millimeters (mm) in diameter) in sample vials 
designated for Method 8260B analyses for samples BPGW-01, MW-122, and Trip Blank.  As a result, the technical holding 
times for the Method 8260B analyses for these samples were reduced from 14 days to 7 days from sampling to analysis. 

The laboratory also noted the presence of headspace in individual sample vials designated for Method 8260B analyses for 
other samples.  Unaffected vials were available to complete the analyses for these samples and validation action was not 
required. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

Method 8260B:  VOCs were analyzed outside the reduced holding time of 7 days for samples BPGW-01, MW-122, 
and Trip Blank by approximately 7 days.  Detected results in samples BPGW-01, MW-122, and Trip Blank were 
qualified as J- to indicate estimated concentrations.  Non-detected results were qualified as UJ to indicate 
estimated detection limits. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) and milligrams per liter (mg/L) 
which were acceptable for the sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

The laboratory applied the CL qualifier to acetone in Method 8260B batch 540677 (MSV/44060) and to acetone and 
tetrahydrofuran in Method 8260B batch 540793 (MSV/44069) indicating that these compounds were recovered 
outside the laboratory acceptance limits for the continuing calibration.  Detections of these analytes in the 
associated samples were assigned J qualifiers and non-detections were assigned UJ qualifiers indicating 
estimated concentrations or estimated reporting limits, respectively.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 
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VALIDATION CRITERIA CHECKLIST 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
(µg/L) 

RSK 175 Methane 538568 (AIR/30946) 1.4 

200.8 Dissolved Aluminum 538870 (MPRP/82043) 2.7 
200.8 Dissolved Chromium 538870 (MPRP/82043) 0.18 
200.8 Dissolved Iron 538870 (MPRP/82043) 12.6 

200.8 Dissolved Lead 538870 (MPRP/82043) 0.038 
200.8 Dissolved Manganese 538870 (MPRP/82043) 0.23 
200.8 Dissolved Zinc 538870 (MPRP/82043) 0.89 
8260B 1,2,3-Trichlorobenzene 540652 (MSV/44059) 0.24 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples and detections that were above the 
reporting limit and greater than ten times the blank concentration did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 

200.8 Dissolved Metals 538544 (MPRP/81970) MW-101 from data set 10430261 and 
20180509-A from data set 10430641 

200.8 Dissolved Metals 538870 (MPRP/82043) BPGP59 and 20180510-E from data 
set 10430843 

245.1 Dissolved Mercury 538549 (MERP/22699) MW-103 and BNMW-17 from data set 
10430413 

245.1 Dissolved Mercury 53868 (MERP/22714) 20180511-B and BPGP80 from data 
set 10430843 

300.0 Chloride and Sulfate 539151 (MT/35955) Not Associated 
353.2 Nitrate + Nitrite 538603 (MT/35908) Not Associated 
5310C Total Organic Carbon 289478 (WETA/44900) Not Associated 
8260B VOC 540652 (MSV/44059) BPGP61 
8260B VOC 540677 (MSV/44060) Not Associated 
8260B VOC 540785 (MSV/44065) Not Associated 
8260B VOC 540793 (MSV/44069) Not Associated 
8270D SVOC 538731 (OEXT/43218) Not Prepared 
8270D SVOC 539056 (OEXT/43245) Not Prepared 

MA-VPH VPH 538149 (MT/35864) 20180512-B 
MA-EPH EPH 538631 (MTPR/5605) MW-103 
MA-EPH EPH 539678 (MTPR/5618) Not Prepared 
RSK 175 Ethane, Ethene, Methane 538568 (AIR/30946) Not Prepared 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.   
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

The reported recoveries for dissolved iron in the MS and MSD for Method 200.8 batch 538544 (MPRP/81970) were 
within the laboratory limits but outside the data validation acceptance limits of 75-125% at 74% and 73%, 
respectively.  Dissolved iron results were qualified as J- if detected and UJ if not detected in the associated 
samples due to evidence of potential low bias. 
The MS and MSD recoveries for bromodichloromethane in Method 8260B batch 540652 (MSV/44059) were outside 
the QC limits of 74-127% at 71% and 69%, respectively.  Bromodichloromethane results were qualified as J- if 
detected and UJ if not detected in the associated samples due to evidence of potential low bias. 
The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

The LCSD recovery for 2,4,6-trichlorophenol in Method 8270D batch 538731 (OEXT/43218) was outside the 
acceptance limits of 74-125% at 70% indicating a potential low bias.  2,4,6-Trichlorophenol was not detected in the 
associated samples and the results were qualified with UJ flags to indicate estimated detection limits. 
The LCS/LCSD RPD value for hexachloro-1,3-butadiene by Method 8270D in batch 538731 (OEXT/43218) exceeded 
the QC limit of 20% at 22%.  Hexachloro-1,3-butadiene was not detected in the associated samples and the results 
were qualified as UJ to indicate estimated reporting limits due to evidence of poor precision. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits, with the 
following exceptions. 

The Method 8270D surrogate 2,4,6-tribromophenol recovery for sample MW-122 was outside the acceptance limits 
of 65-125% at 61%.  The target analytes associated with this surrogate, 4,6-dinitro-2-methylphenol and 
pentachlorophenol, were not detected in sample MW-122 and the results were assigned UJ qualifiers to indicate 
estimated detection limits due to evidence of low bias. 
The recoveries for the Method 8270D surrogates for sample 20180512-A were less than 10%.  The SVOC target 
analytes associated with these surrogate recoveries that were less than 10% were not detected in sample 
20180512-A and the results were qualified as R indicating rejected results, data not usable. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the total number of 
samples.  One trip blank sample, Trip Blank, two field blank samples, 20180511-B and 20180512-A, and two equipment 
blank samples, 20180511-C and 20180512-B, were collected as part of this sample set.  
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank (TB), field blank (FB), and equipment blank (EB) samples 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180511-B (FB) EPA 200.8 Dissolved Aluminum 5.6 
20180511-B (FB) EPA 200.8 Dissolved Barium 0.52 
20180511-B (FB) EPA 200.8 Dissolved Chromium 0.16 
20180511-B (FB) EPA 200.8 Dissolved Copper 0.20 
20180511-B (FB) EPA 200.8 Dissolved Lead 0.033 
20180511-B (FB) EPA 200.8 Dissolved Manganese 0.16 
20180511-B (FB) EPA 200.8 Dissolved Zinc 1.0 
20180511-B (FB) EPA 8260B Acetone 32.6 
20180511-B (FB) EPA 8260B Chloroform 0.79 
20180511-B (FB) EPA 8260B Tetrachloroethene 1.2 
20180512-A (FB) EPA 8260B Chloroform 0.82 
20180511-C (EB) EPA 200.8 Dissolved Aluminum 13.4 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180511-C (EB) EPA 200.8 Dissolved Antimony 0.16 
20180511-C (EB) EPA 200.8 Dissolved Chromium 0.17 
20180511-C (EB) EPA 200.8 Dissolved Manganese 0.10 
20180511-C (EB) EPA 200.8 Dissolved Zinc 1.8 
20180511-C (EB) EPA 8260B Chloroform 0.79 
20180512-B (EB) EPA 8260B Acetone 57.1 
20180512-B (EB) EPA 8260B Chloroform 0.86 

Dissolved aluminum, chromium, lead, manganese, and zinc were detected in the method blank associated with the field 
blank and equipment blank analyses.  The results for these analytes were attributed to probable laboratory contamination 
and additional qualification of results based on the field blank and equipment blank detections was not required. 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples and detections that were above the 
reporting limit and greater than ten times the blank concentration did not require qualification.  

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:   The number of field duplicates collected was not equal to at least 10% of the number of samples.  Sample 
20180511-A was collected as a field duplicate of sample PEP-07. 
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VALIDATION CRITERIA CHECKLIST 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-30% for water samples, with the following exception. 

Method 8260B:  The RPD value for trichloroethene exceeded the data validation limit of 30% at 49.7% which was 
evidence of poor precision.  The trichloroethene results were qualified as J for samples PEP-07 and 20180511-A. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared for these analyses and the laboratory duplicate sample sources are 
summarized in the following table. 

Method Analytes Batch Laboratory Duplicate 
Sample Source 

RSK 175 Ethane, Ethene, Methane 538568 (AIR/30946)  BPGP59 from data set 10430843 
8260B VOC 540785 (MSV/44065) Not Associated 
300.0 Chloride and Sulfate 539151 (MT/35955) Not Associated 
353.2 Nitrate + Nitrite 538603 (MT/35908) Not Associated 

MA-VPH VPH 538149 (MT/35864) 20180512-B 
MA-EPH EPH 538631 (MTPR/5605) EMW-09 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Results for analytes analyzed by more than one method were in agreement, with the following exceptions. 

Sample Analyte Method Result (µg/L) Reporting 
Limit RPD 

BPGP46 Benzene 
8260B ND 2 

----- ◄ 
MA-VPH 1.6 0.5 

BPGP78 Benzene 
8260B 231 1 

21.6% 
MA-VPH 186 0.5 

BPGP02 Benzene 
8260B 53.6 2 

7.1% 
MA-VPH 49.9 0.5 

EMW-09 Ethylbenzene 
8260B 254 2 

2.4% 
MA-VPH 248 0.5 

BPGP78 Ethylbenzene 
8260B 490 5 

28.4% 
MA-VPH 368 2.5 

BPGP02 Ethylbenzene 
8260B 173 2 

11.6% 
MA-VPH 154 0.5 

EMW-09 MTBE 
8260B ND 2 

DL 
MA-VPH 21.7 1 

EMW-09 Naphthalene 
8260B 3 8 

81.2% ♦ 
MA-VPH 7.1 5 

BPGP02 Naphthalene 
8260B 19.2 8 

13.1% 
MA-VPH 21.9 5 

BPGP78 Naphthalene 
8260B 14.5 4 

♦♦ 8270D 6.1 10.6 
MA-VPH 11.9 5 

EMW-09 Toluene 
8260B 0.53 2 

----- ◄ 
MA-VPH ND 0.5 

BPGP78 Toluene 
8260B 3.4 1 

25.6% 
MA-VPH 4.4 0.5 

BPGP02 Toluene 
8260B 8.7 2 

1.1% 
MA-VPH 8.8 0.5 

EMW-09 m&p-Xylene 
8260B 3.4 4 

----- ◄ 
MA-VPH ND 0.5 

BPGP78 m&p-Xylene 
8260B 13.4 2 

DL 
MA-VPH ND 0.5 

BPGP02 m&p-Xylene 
8260B 153 4 

14.7% 
MA-VPH 132 0.5 

EMW-09 o-Xylene 
8260B 1.7 2 41.9% ♦ 

 
 
 

MA-VPH 2.6 0.5 

mkricken
Line
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VALIDATION CRITERIA CHECKLIST 

Sample Analyte Method Result (µg/L) Reporting 
Limit RPD 

BPGP78 o-Xylene 
8260B 0.33 1 

46.5% ♦ 
MA-VPH 0.53 0.5 

BPGP02 o-Xylene 
8260B 3.7 2 

7.8% 
MA-VPH 4.0 0.5 

EMW-09 Xylene (Total) 
8260B ND 6 

----- ◄ 
MA-VPH 2.6 2 

BPGP78 Xylene (Total) 
8260B 13.4 3 

184.8% ♦ 
MA-VPH 0.53 2 

BPGP02 Xylene (Total) 
8260B 157 6 

14.3% 
MA-VPH 136 2 

♦ - Indicates that the detections in all of the analyses were within five times the applicable reporting limits.  Qualification of data was not 
required. 

◄ - Indicates that the analyte was not detected by one method and the other result was less than five times the applicable reporting 

DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and therefore an 
RPD could not be calculated.  

Target analytes 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and 
hexachlorobutadiene were reported by both Method 8260B and Method 8270D.  These analytes were reported as not 
detected by both methods. 

The result for MTBE in sample EMW-09 by Method 8260B was not detected (less than the applicable reporting limit) 
and the reported concentration for Method MA-VPH was greater than 5 times the reporting limit.  Given the 
differences between the findings, the results were assigned J/UJ qualifiers.  
The result for m&p-xylene in sample BPGP78 by Method MA-VPH was not detected (less than the applicable 
reporting limit) and the reported concentration for Method 8260 was greater than the applicable reporting limit.  
Given the differences between the findings, the results were assigned J/UJ qualifiers.  
The RPD for xylene (total) in sample BPGP78 exceeded the acceptance limit of 30% at 184.8%.  The xylene (total) 
results for sample BPGP78 were assigned J qualifiers due to discrepancies between analytical results. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only dissolved metals analyses were performed for the water samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  PEP-07 
Field Duplicate Sample ID:  20180511-A 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

1,1,1-Trichloroethane EPA 8260B ND (5.0) 0.90 DL 

1,1-Dichloroethane EPA 8260B ND (5.0) 0.47 DL 

cis-1,2-Dichloroethene EPA 8260B 3.9 4.5 14.3% 

Ethylbenzene EPA 8260B ND (5.0) 0.56 DL 

n-Propylbenzene EPA 8260B ND (5.0) 0.22 DL 

Tetrachloroethene EPA 8260B 520 596 13.6% 

Trichloroethene EPA 8260B 10.9 18.1 49.7% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 

Method 8260B:  The RPD value for trichloroethene exceeded the data validation limit of 30% at 49.7% which was 
evidence of poor precision.  The trichloroethene results were qualified as J for samples PEP-07 and 20180511-A. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-AN Sample was analyzed outside of the method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 

LR-SUR The surrogate percent recovery was less than the lower acceptable limit indicating a possible low bias. 

FBD Field blank detection 

EBD Equipment blank detection 

ERPD-FD High field duplicate RPD. 

DATA-COMP Analytical results for analyte by different methods did not meet comparability limits. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B 20180511-A 10431029019 0.9 1 µg/L J MDLRL 

1,1,2,2-Tetrachloroethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,2-Trichloroethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B 20180511-A 10431029019 0.47 1 µg/L J MDLRL 

1,1-Dichloroethene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

1,2,4-Trimethylbenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,2,4-Trimethylbenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

1,2-Dichloroethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B BPGP78 10431029016 0.57 1 µg/L J MDLRL 

1,2-Dichloropropane EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

1,2-Diphenylhydrazine 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

1,3,5-Trimethylbenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,3-Dichloropropane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

1-Methylnaphthalene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

1-Methylnaphthalene 8270D BPGP78 10431029016 4.6 10.6 µg/L J MDLRL 

2,2-Dichloropropane EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

2,2-oxybis(1-Chloropropane) 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2,4,5-Trichlorophenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2,4,6-Trichlorophenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2,4,6-Trichlorophenol 8270D MW-103 10431029003 ND 10.3 µg/L UJ LR-LCS 

2,4,6-Trichlorophenol 8270D MW-122 10431029007 ND 10.6 µg/L UJ LR-LCS 

2,4,6-Trichlorophenol 8270D BPGP78 10431029016 ND 10.6 µg/L UJ LR-LCS 

2,4,6-Trichlorophenol 8270D 20180511-B 10431029020 ND 10.4 µg/L UJ LR-LCS 

2,4,6-Trichlorophenol 8270D 20180511-C 10431029021 ND 10.5 µg/L UJ LR-LCS 

2,4,6-Trichlorophenol 8270D MW-126 10431029023 ND 11.8 µg/L UJ LR-LCS 

2,4-Dichlorophenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2,4-Dimethylphenol 8270D 20180512-A 10431029024 ND 66.7 µg/L R LR-SUR 

2,4-Dinitrophenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2,4-Dinitrotoluene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2,6-Dinitrotoluene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2-Butanone EPA 8260B BPGW-01 10431029002 ND 5 µg/L UJ HT-AN 



 

 
 
201812_TierII_10431029_APP-G24.docx 20 of 31 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

2-Butanone EPA 8260B MW-122 10431029007 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B Trip Blank 10431029026 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B MW-126 10431029023 4.3 5 µg/L J MDLRL 

2-Chloronaphthalene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2-Chlorophenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2-Chlorotoluene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

2-Methylnaphthalene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2-Methylphenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2-Nitroaniline 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

2-Nitrophenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

3,3-Dichlorobenzidine 8270D 20180512-A 10431029024 ND 66.7 µg/L R LR-SUR 

3,4-Methylphenol 8270D 20180512-A 10431029024 ND 26.7 µg/L R LR-SUR 

3-Nitroaniline 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

4,6-Dinitro-2-methylphenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

4,6-Dinitro-2-methylphenol 8270D MW-122 10431029007 ND 10.6 µg/L UJ LR-SUR 

4-Bromophenyl-phenylether 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

4-Chloro-3-Methylphenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

4-Chloroaniline 8270D 20180512-A 10431029024 ND 66.7 µg/L R LR-SUR 

4-Chlorophenyl-phenylether 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

4-Chlorotoluene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B BPGW-01 10431029002 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B MW-122 10431029007 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B Trip Blank 10431029026 ND 5 µg/L UJ HT-AN 
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4-Nitroaniline 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

4-Nitrophenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Acenaphthene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Acenaphthylene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Acetone EPA 8260B BPGW-01 10431029002 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B MW-122 10431029007 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B 20180511-B 10431029020 32.6 20 µg/L J HDRRF 

Acetone EPA 8260B 20180512-B 10431029025 57.1 20 µg/L J HDRRF 

Acetone EPA 8260B BPGP51 10431029013 ND 1000 µg/L UJ HDRRF 

Acetone EPA 8260B BPGP46B 10431029014 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B BPGP78 10431029016 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B BPGP02 10431029017 ND 40 µg/L UJ HDRRF 

Acetone EPA 8260B BPGP49 10431029018 ND 2000 µg/L UJ HDRRF 

Acetone EPA 8260B 20180511-A 10431029019 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B 20180511-C 10431029021 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B BPGP65 10431029022 ND 200 µg/L UJ HDRRF 

Acetone EPA 8260B 20180512-A 10431029024 ND 20 µg/L UJ HDRRF 

Acetone EPA 8260B Trip Blank 10431029026 ND 20 µg/L UJ HDRRF, HT-AN 

Acetone EPA 8260B MW-126 10431029023 11.3 20 µg/L U EBD, HDRRF, 
MDLRL 

Allyl Chloride EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

Aluminum, Dissolved EPA 200.8 20180511-C 10431029021 13.4 10 µg/L JB MBD 

Aluminum, Dissolved EPA 200.8 20180511-B 10431029020 5.6 10 µg/L U MBD, MDLRL 

Aluminum, Dissolved EPA 200.8 MW-122 10431029007 3.6 10 µg/L J MDLRL 

Aluminum, Dissolved EPA 200.8 BPGP78 10431029016 2.7 10 µg/L J MDLRL 

Anthracene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 
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Antimony, Dissolved EPA 200.8 MW-103 10431029003 0.13 0.5 µg/L U EBD, MDLRL 

Antimony, Dissolved EPA 200.8 MW-122 10431029007 0.12 0.5 µg/L U EBD, MDLRL 

Antimony, Dissolved EPA 200.8 20180511-C 10431029021 0.16 0.5 µg/L J MDLRL 

Barium, Dissolved EPA 200.8 BPGP46 10431029011 5 0.3 µg/L JB FBD 

Benzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B BPGW-01 10431029002 3.20 1 µg/L J- HT-AN 

Benzene EPA 8260B BPGP51B 10431029010 0.76 1 µg/L J MDLRL 

Benzo(a)anthracene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Benzo(a)pyrene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Benzo(b)fluoranthene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Benzo(g,h,i)perylene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Benzo(k)fluoranthene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Bis(2-chloroethoxy)methane 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Bis(2-chloroethyl)ether 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Bis(2-ethylhexyl)phthalate 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Bromobenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B BPGP76 10431029009 1.3 1 µg/L J- LR-MS 

Bromodichloromethane EPA 8260B MW-103 10431029003 ND 1 µg/L UJ LR-MS 
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Bromodichloromethane EPA 8260B SMW-12 10431029004 ND 1 µg/L UJ LR-MS 

Bromodichloromethane EPA 8260B EMW-09 10431029005 ND 2 µg/L UJ LR-MS 

Bromodichloromethane EPA 8260B BPGP74 10431029012 ND 100 µg/L UJ LR-MS 

Bromodichloromethane EPA 8260B BPGP61 10431029015 ND 100 µg/L UJ LR-MS 

Bromodichloromethane EPA 8260B BPGW-04 10431029006 0.55 1 µg/L J- LR-MS, MDLRL 

Bromoform EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

Butylbenzylphthalate 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

C19-C36, Aliphatic, Unadjusted MADEP-EPH EMW-09 10431029005 22.4 208 µg/L J MDLRL 

C5-C8, Aliphatic, Adjusted MADEP-VPH MW-122 10431029007 6.2 20 µg/L J MDLRL 

C5-C8, Aliphatic, Unadjusted MADEP-VPH MW-122 10431029007 6.2 20 µg/L J MDLRL 

C9-C10, Aromatic, Unadjusted MADEP-VPH MW-122 10431029007 8.7 20 µg/L J MDLRL 

C9-C12, Aliphatic, Adjusted MADEP-VPH MW-122 10431029007 11.6 20 µg/L J MDLRL 

C9-C12, Aliphatic, Adjusted MADEP-VPH MW-126 10431029023 1.1 20 µg/L J MDLRL 

C9-C18, Aliphatic, Unadjusted MADEP-EPH EMW-09 10431029005 104 208 µg/L J MDLRL 

Cadmium, Dissolved EPA 200.8 MW-103 10431029003 0.079 0.08 µg/L J MDLRL 

Cadmium, Dissolved EPA 200.8 MW-122 10431029007 0.029 0.08 µg/L J MDLRL 

Carbazole 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Carbon tetrachloride EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 
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Chlorobenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B BPGW-04 10431029006 6.7 1 µg/L JB FBD 

Chloroform EPA 8260B SMW-12 10431029004 0.86 1 µg/L U FBD, MDLRL 

Chloroform EPA 8260B 20180511-C 10431029021 0.79 1 µg/L U FBD, MDLRL 

Chloroform EPA 8260B BPGP65 10431029022 8.3 10 µg/L U FBD, MDLRL 

Chloroform EPA 8260B 20180512-B 10431029025 0.86 1 µg/L U FBD, MDLRL 

Chloroform EPA 8260B 20180511-B 10431029020 0.79 1 µg/L J MDLRL 

Chloroform EPA 8260B 20180512-A 10431029024 0.82 1 µg/L J MDLRL 

Chloromethane EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

Chromium, Dissolved EPA 200.8 20180511-B 10431029020 0.16 0.5 µg/L U MBD, MDLRL 

Chromium, Dissolved EPA 200.8 20180511-C 10431029021 0.17 0.5 µg/L U MBD, MDLRL 

Chromium, Dissolved EPA 200.8 MW-122 10431029007 0.18 0.5 µg/L J MDLRL 

Chrysene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

cis-1,2-Dichloroethene EPA 8260B BPGW-01 10431029002 3.4 1 µg/L J- HT-AN 

cis-1,2-Dichloroethene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

cis-1,2-Dichloroethene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

cis-1,2-Dichloroethene EPA 8260B MW-103 10431029003 0.22 1 µg/L J MDLRL 

cis-1,2-Dichloroethene EPA 8260B PEP-07 10431029008 3.9 5 µg/L J MDLRL 

cis-1,2-Dichloroethene EPA 8260B BPGP61 10431029015 41.6 100 µg/L J MDLRL 



 

 
 
201812_TierII_10431029_APP-G24.docx 25 of 31 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

cis-1,3-Dichloropropene EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

Cobalt, Dissolved EPA 200.8 BPGP46 10431029011 0.15 0.5 µg/L J MDLRL 

Cobalt, Dissolved EPA 200.8 BPGP78 10431029016 0.15 0.5 µg/L J MDLRL 

Copper, Dissolved EPA 200.8 20180511-B 10431029020 0.2 1 µg/L J MDLRL 

Dibenzo(a,h)anthracene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Dibenzofuran 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Dibromochloromethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Dibromomethane EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Diethyl ether EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

Diethylphthalate 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Dimethylphthalate 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Di-n-butylphthalate 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Di-n-octylphthalate 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 
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Ethylbenzene EPA 8260B BPGW-01 10431029002 6 1 µg/L J- HT-AN 

Ethylbenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B BPGP51B 10431029010 0.14 1 µg/L J MDLRL 

Ethylbenzene EPA 8260B 20180511-A 10431029019 0.56 1 µg/L J MDLRL 

Fluoranthene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Fluorene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Hexachlorobenzene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Hexachlorobutadiene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Hexachlorobutadiene 8270D MW-103 10431029003 ND 10.3 µg/L UJ ERPD-LCS 

Hexachlorobutadiene 8270D MW-122 10431029007 ND 10.6 µg/L UJ ERPD-LCS 

Hexachlorobutadiene 8270D BPGP78 10431029016 ND 10.6 µg/L UJ ERPD-LCS 

Hexachlorobutadiene 8270D 20180511-B 10431029020 ND 10.4 µg/L UJ ERPD-LCS 

Hexachlorobutadiene 8270D 20180511-C 10431029021 ND 10.5 µg/L UJ ERPD-LCS 

Hexachlorobutadiene 8270D MW-126 10431029023 ND 11.8 µg/L UJ ERPD-LCS 

Hexachloroethane 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Indeno(1,2,3-cd)pyrene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Iron, Dissolved EPA 200.8 MW-103 10431029003 21.1 50 µg/L J- LR-MS, MDLRL 

Iron, Dissolved EPA 200.8 MW-122 10431029007 7.2 50 µg/L J- LR-MS, MDLRL 

Iron, Dissolved EPA 200.8 BPGP46 10431029011 ND 50 µg/L UJ LR-MS 

Iron, Dissolved EPA 200.8 BPGP78 10431029016 96.5 50 µg/L J- LR-MS 

Isophorone 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Isopropylbenzene EPA 8260B BPGW-01 10431029002 3.4 1 µg/L J- HT-AN 

Isopropylbenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 
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Isopropylbenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B BPGP61 10431029015 33.4 100 µg/L J MDLRL 

Lead, Dissolved EPA 200.8 20180511-B 10431029020 0.033 0.1 µg/L U MBD, MDLRL 

m,p-Xylene EPA 8260B BPGW-01 10431029002 0.3 2 µg/L J- HT-AN, MDLRL 

m,p-Xylene EPA 8260B MW-122 10431029007 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B Trip Blank 10431029026 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B EMW-09 10431029005 3.4 4 µg/L J MDLRL 

m,p-Xylene EPA 8260B BPGP78 10431029016 13.4 2 µg/L J DATA-COMP 

m,p-Xylene MADEP-VPH BPGP78 10431029016 ND 0.5 µg/L UJ DATA-COMP 

Manganese, Dissolved EPA 200.8 20180511-B 10431029020 0.16 0.5 µg/L U MBD, MDLRL 

Manganese, Dissolved EPA 200.8 20180511-C 10431029021 0.1 0.5 µg/L U MBD, MDLRL 

Methylene Chloride EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

MTBE EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

MTBE MADEP-VPH EMW-09 10431029005 21.7 1 µg/L J DATA-COMP 

MTBE EPA 8260B EMW-09 10431029005 ND 2 µg/L UJ DATA-COMP 

Naphthalene EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

Naphthalene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Naphthalene EPA 8260B EMW-09 10431029005 3 8 µg/L J MDLRL 

Naphthalene 8270D BPGP78 10431029016 6.1 10.6 µg/L J MDLRL 

n-Butylbenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 
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n-Butylbenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B BPGP46 10431029011 0.56 2 µg/L J MDLRL 

n-Butylbenzene EPA 8260B BPGP02 10431029017 0.92 2 µg/L J MDLRL 

Nitrobenzene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

N-Nitrosodimethylamine 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

N-Nitrosodi-n-propylamine 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

N-Nitrosodiphenylamine 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

n-Propylbenzene EPA 8260B BPGW-01 10431029002 2.6 1 µg/L J- HT-AN 

n-Propylbenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B BPGP51B 10431029010 0.74 1 µg/L J MDLRL 

n-Propylbenzene EPA 8260B 20180511-A 10431029019 0.22 1 µg/L J MDLRL 

o-Xylene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B EMW-09 10431029005 1.7 2 µg/L J MDLRL 

o-Xylene EPA 8260B BPGP78 10431029016 0.33 1 µg/L J MDLRL 

Pentachlorophenol 8270D 20180512-A 10431029024 ND 26.7 µg/L R LR-SUR 

Pentachlorophenol 8270D MW-122 10431029007 ND 21.3 µg/L UJ LR-SUR 

Phenanthrene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Phenol 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

Phenol 8270D MW-126 10431029023 2.1 11.8 µg/L J MDLRL 

p-Isopropyltoluene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B EMW-09 10431029005 1.4 2 µg/L J MDLRL 

p-Isopropyltoluene EPA 8260B BPGP02 10431029017 0.43 2 µg/L J MDLRL 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Pyrene 8270D 20180512-A 10431029024 ND 13.3 µg/L R LR-SUR 

sec-Butylbenzene EPA 8260B BPGW-01 10431029002 1.1 1 µg/L J- HT-AN 

sec-Butylbenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B BPGP02 10431029017 0.95 2 µg/L J MDLRL 

Styrene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B EMW-09 10431029005 ND 2 µg/L J MDLRL 

tert-Butylbenzene EPA 8260B BPGP78 10431029016 0.16 1 µg/L J MDLRL 

Tetrachloroethene EPA 8260B BPGW-01 10431029002 17 1 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Tetrachloroethene EPA 8260B MW-122 10431029007 0.69 1 µg/L J- HT-AN, MDLRL 

Tetrachloroethene EPA 8260B EMW-09 10431029005 0.6 2 µg/L J MDLRL 

Tetrachloroethene EPA 8260B BPGP02 10431029017 1.4 2 µg/L J MDLRL 

Tetrahydrofuran EPA 8260B BPGW-01 10431029002 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B MW-122 10431029007 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B Trip Blank 10431029026 ND 40 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B BPGP49 10431029018 ND 4000 µg/L UJ HDRRF 

Tetrahydrofuran EPA 8260B 20180511-B 10431029020 ND 40 µg/L UJ HDRRF 

Tetrahydrofuran EPA 8260B MW-126 10431029023 ND 40 µg/L UJ HDRRF 

Toluene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Toluene EPA 8260B EMW-09 10431029005 0.53 2 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-103 10431029003 104 227 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH EMW-09 10431029005 286 625 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-122 10431029007 134 228 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH BPGP46 10431029011 114 204 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH BPGP02 10431029017 181 208 µg/L J MDLRL 

trans-1,2-Dichloroethene EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B BPGP76 10431029009 0.47 1 µg/L J MDLRL 

trans-1,3-Dichloropropene EPA 8260B BPGW-01 10431029002 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B MW-122 10431029007 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B Trip Blank 10431029026 ND 4 µg/L UJ HT-AN 

Trichloroethene EPA 8260B BPGW-01 10431029002 2.7 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B MW-122 10431029007 ND 0.4 µg/L UJ HT-AN 

Trichloroethene EPA 8260B Trip Blank 10431029026 ND 0.4 µg/L UJ HT-AN 

Trichloroethene EPA 8260B PEP-07 10431029008 10.9 2 µg/L J ERPD-FD 

Trichloroethene EPA 8260B 20180511-A 10431029019 18.1 0.4 µg/L J ERPD-FD 

Trichlorofluoromethane EPA 8260B BPGW-01 10431029002 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B MW-122 10431029007 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B Trip Blank 10431029026 ND 1 µg/L UJ HT-AN 

Vanadium, Dissolved EPA 200.8 BPGP78 10431029016 0.47 1 µg/L J MDLRL 

Vinyl Chloride EPA 8260B BPGW-01 10431029002 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B MW-122 10431029007 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B Trip Blank 10431029026 ND 0.2 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B BPGW-01 10431029002 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B MW-122 10431029007 ND 3 µg/L UJ HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Xylenes, Total EPA 8260B Trip Blank 10431029026 ND 3 µg/L UJ HT-AN 

Xylenes, Total MADEP-VPH BPGP78 10431029016 0.53 2 µg/L J DATA-COMP, 
MDLRL 

Xylenes, Total EPA 8260B BPGP78 10431029016 13.4 3 µg/L J DATA-COMP 

Zinc, Dissolved EPA 200.8 20180511-B 10431029020 1 5 µg/L U MBD, MDLRL 

Zinc, Dissolved EPA 200.8 20180511-C 10431029021 1.8 5 µg/L U MBD, MDLRL 

Zinc, Dissolved EPA 200.8 MW-103 10431029003 1.3 5 µg/L J MDLRL 

Zinc, Dissolved EPA 200.8 MW-122 10431029007 1.9 5 µg/L J MDLRL 

Zinc, Dissolved EPA 200.8 BPGP46 10431029011 1.1 5 µg/L J MDLRL 

Zinc, Dissolved EPA 200.8 BPGP78 10431029016 3.4 5 µg/L J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with data from Pace Analytical in 
Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control sample (LCS) 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS percent recoveries against method-
specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  05/21/2018 

Date Validated:  10/08/2018 Sample End Date:  05/21/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 

Laboratory Project ID:  10432205 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Mike Phillips, Senior Chemist   
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

REGAL-1-01 10432205001 

EMW-28 10432205002 

BPGP81 10432205003 

BPGP93 10432205004 

BPGP83 10432205005 

BPGP84 10432205006 

BPGP12 10432205007 

BPGP94 10432205008 

BPGP91 10432205009 

BPGP50 10432205010 

20180521-A 10432205011 

20180521-B 10432205012 

20180521-C 10432205013 

TRIP BLANK 10432205014 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

 LCS (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
JB Estimated concentration due to blank contamination 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 759 
data points excluding blank samples.  No data points were rejected.  The data completeness measure for this data package is 
calculated to be 100% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt with the exception that the trip blank samples were not 
listed on the CoC.  The laboratory added the trip blank samples to the CoC as sample number 10432205014 and assigned 
TRIP BLANK as the sample identification.  The samples were delivered to Pace-Billings by field personnel and custody 
seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilutions 
were applied. 

Method 8260B:  Samples BPGP83 and BPGP12 were diluted by a factor of 2 times for the analysis of the VOC target 
analytes. 

Sample BPGP84 was diluted by a factor of 5 times for the analysis of the VOC target analytes. 

The samples BPGP83 and BPGP12 were diluted by factors of 10 times for the analysis of tetrachloroethene. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature outside the 
recommended temperature range of 4°C ± 2°C at 1.8°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.  The samples were noted to be intact and the cooler temperature recorded at Pace-Minneapolis was 5.8°C.  The 
cooler temperature below 2.0°C was judged as acceptable since the laboratory did not report the sample containers as 
broken or frozen.  

The laboratory noted the presence of headspace (bubbles greater than 6 millimeters (mm) in diameter) in sample vials 
designated for Method 8260B analyses for samples BPGP81, BPGP93, BPGP91, and TRIP BLANK.  As a result, the 
technical holding times for the Method 8260B analyses for these samples were reduced from 14 days to 7 days from 
sampling to analysis. 

The laboratory also noted the presence of headspace in individual sample vials designated for Method 8260B analyses for 
other samples.  Unaffected vials were available to complete the analyses for these samples and validation action was not 
required. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

Method 8260B:  VOCs were analyzed outside the reduced holding time of 7 days for samples BPGP81, BPGP93, 
BPGP91, and TRIP BLANK by approximately 3 to 4 days.  Detected results in samples BPGP81, BPGP93, BPGP91, 
and TRIP BLANK were qualified as J- to indicate estimated concentrations.  Non-detected results for these 
samples were qualified as UJ to indicate estimated detection limits. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) which were acceptable for the 
sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blanks. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 541737 (MSV/44130) BPGP84 
8260B VOC 542037 (MSV/44148) Not Associated 

Not Associated – The MS sample source was not associated with this project. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

Yes 

Comments:  Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within 
laboratory QC limits. 

The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  LCSDs were not analyzed as part of this sample 
set. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the total number of 
samples.  One trip blank sample, TRIP BLANK, one field blank sample, 20180521-B, and one equipment blank sample, 
20180521-C, were collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank (TB), field blank (FB), and equipment blank (EB) samples 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180521-B (FB) EPA 8260B Chloroform 0.87 
20180521-C (EB) EPA 8260B Acetone 15.7 
20180521-C (EB) EPA 8260B Chloroform 0.66 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples and results greater than 10 times the blank 
detection did not require qualification. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:   The number of field duplicates collected was equal to at least 10% of the number of samples.  Sample 
20180521-A was collected as a field duplicate of sample BPGP50. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples.  Qualification of sample data was not required. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments: Laboratory duplicate samples were not prepared for this sample set. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

N/A 

 

Comments:  Target analytes were not reported by more than one method. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total and dissolved metals analyses were not performed for this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  BPGP50 
Field Duplicate Sample ID:  20180521-A 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Chloroform EPA 8260B 0.59 0.59 0.0% +/-RL 

cis-1,2-Dichloroethene EPA 8260B 11.0 10.8 1.8% 

Tetrachloroethene EPA 8260B 61.7 59.6 3.5% 

Trichloroethene EPA 8260B 16.6 15.9 4.3% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-AN Sample was analyzed outside of the method holding time. 

FBD Field blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B BPGP12 10432205007 1.8 2 µg/L J MDLRL 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 
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1,1,2-Trichlorotrifluoroethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B BPGP12 10432205007 1 2 µg/L J MDLRL 

1,1-Dichloroethene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 
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1,2,4-Trimethylbenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP81 10432205003 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP93 10432205004 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP91 10432205009 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B TRIP BLANK 10432205014 ND 10 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B BPGP93 10432205004 ND 1 µg/L J- HT-AN 

1,2-Dichloroethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B BPGP91 10432205009 ND 1 µg/L J- HT-AN, MDLRL 

1,2-Dichloropropane EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 
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1,3-Dichlorobenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

2-Butanone EPA 8260B BPGP81 10432205003 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B BPGP93 10432205004 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B BPGP91 10432205009 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B TRIP BLANK 10432205014 ND 5 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 



 

 
 
201812_TierII_10432205_APP-G26.docx 14 of 20 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

4-Chlorotoluene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B BPGP81 10432205003 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B BPGP93 10432205004 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B BPGP91 10432205009 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B TRIP BLANK 10432205014 ND 5 µg/L UJ HT-AN 

Acetone EPA 8260B BPGP81 10432205003 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B BPGP93 10432205004 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B BPGP91 10432205009 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B TRIP BLANK 10432205014 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B 20180521-C 10432205013 15.7 20 µg/L J MDLRL 

Allyl Chloride EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

Benzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 
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Bromodichloromethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Bromoform EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 



 

 
 
201812_TierII_10432205_APP-G26.docx 16 of 20 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Chloroform EPA 8260B BPGP83 10432205005 6.7 2 µg/L JB FBD 

Chloroform EPA 8260B BPGP12 10432205007 3.4 2 µg/L JB FBD 

Chloroform EPA 8260B BPGP50 10432205010 0.59 1 µg/L U FBD, MDLRL 

Chloroform EPA 8260B 20180521-A 10432205011 0.59 1 µg/L U FBD, MDLRL 

Chloroform EPA 8260B 20180521-C 10432205013 0.66 1 µg/L U FBD, MDLRL 

Chloroform EPA 8260B 20180521-B 10432205012 0.87 1 µg/L J MDLRL 

Chloromethane EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

cis-1,2-Dichloroethene EPA 8260B BPGP93 10432205004 3.3 1 µg/L J- HT-AN 

cis-1,2-Dichloroethene EPA 8260B BPGP91 10432205009 12.9 1 µg/L J- HT-AN 

cis-1,2-Dichloroethene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

cis-1,2-Dichloroethene EPA 8260B BPGP81 10432205003 0.73 1 µg/L J- HT-AN, MDLRL 

cis-1,3-Dichloropropene EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Dibromomethane EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 
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Dichlorodifluoromethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Diethyl ether EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B BPGP81 10432205003 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B BPGP93 10432205004 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B BPGP91 10432205009 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B TRIP BLANK 10432205014 ND 2 µg/L UJ HT-AN 
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Methylene Chloride EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

MTBE EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Naphthalene EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 
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p-Isopropyltoluene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Tetrachloroethene EPA 8260B BPGP81 10432205003 94.6 1 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B BPGP93 10432205004 27.6 1 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B BPGP91 10432205009 1.4 1 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B BPGP81 10432205003 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B BPGP93 10432205004 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B BPGP91 10432205009 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B TRIP BLANK 10432205014 ND 10 µg/L UJ HT-AN 

Toluene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

trans-1,2-Dichloroethene EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B BPGP81 10432205003 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B BPGP93 10432205004 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B BPGP91 10432205009 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B TRIP BLANK 10432205014 ND 4 µg/L UJ HT-AN 

Trichloroethene EPA 8260B BPGP81 10432205003 4.7 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B BPGP93 10432205004 4 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B TRIP BLANK 10432205014 ND 0.4 µg/L UJ HT-AN 

Trichloroethene EPA 8260B BPGP91 10432205009 0.27 0.4 µg/L J- HT-AN, MDLRL 

Trichlorofluoromethane EPA 8260B BPGP81 10432205003 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B BPGP93 10432205004 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B BPGP91 10432205009 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B TRIP BLANK 10432205014 ND 1 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B BPGP81 10432205003 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B BPGP93 10432205004 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B BPGP91 10432205009 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B TRIP BLANK 10432205014 ND 0.2 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B BPGP81 10432205003 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B BPGP93 10432205004 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B BPGP91 10432205009 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B TRIP BLANK 10432205014 ND 3 µg/L UJ HT-AN 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with data from Pace Analytical in 
Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control sample (LCS) 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS percent recoveries against method-
specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  05/22/2018 

Date Validated:  10/08/2018 Sample End Date:  05/22/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 

Laboratory Project ID:  10432399 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Mike Phillips, Senior Chemist   



 
 

Tier II Data Validation Report Summary 
 

 
 
2 of 29 201812_TierII_10432399_APP-G27.docx 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

MW-109 10432399001 

MW-110 10432399002 

MW-112 10432399003 

RH-MW-1 10432399004 

RH-MW-3 10432399005 

ZPMW-1 10432399006 

MW-115 10432399007 

MW-113 10432399008 

MW-114 10432399009 

RH-MW-7 10432399010 

MW-128 10432399011 

SYS-EMW-3 10432399012 

20180522-A 10432399013 

20180522-B 10432399014 

20180522-C 10432399015 

TRIP BLANK 10432399016 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

⊗ LCS (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 

Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
JB Estimated concentration due to blank contamination 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 897 
data points excluding blank samples.  No data points were rejected.  The data completeness measure for this data package is 
calculated to be 100% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results for this analyte in associated 
samples may be biased low. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt with the exception that the trip blank samples were not 
listed on the CoC.  The laboratory added the trip blank samples to the CoC as sample number 10432399016 and assigned 
TRIP BLANK as the sample identification.  The samples were delivered to Pace-Billings by field personnel and custody 
seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilution was 
applied. 

Method 8260B:  Sample MW-115 was diluted by a factor of 10 times for the analysis of tetrachloroethene. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature within the 
recommended temperature range of 4°C ± 2°C at 2.8°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.  The samples were noted to be intact and the cooler temperature recorded at Pace-Minneapolis was 2.2°C. 

The laboratory noted the presence of headspace (bubbles greater than 6 millimeters (mm) in diameter) in sample vials 
designated for Method 8260B analyses for samples MW-112, ZPMW-1, MW-115, MW-113, MW-114, MW-128, and TRIP 
BLANK.  As a result, the technical holding times for the Method 8260B analyses for these samples were reduced from 14 
days to 7 days from sampling to analysis. 

The laboratory also noted the presence of headspace in individual sample vials designated for Method 8260B analyses for 
other samples.  Unaffected vials were available to complete the analyses for these samples and validation action was not 
required. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

Method 8260B:  VOCs were analyzed outside the reduced holding time of 7 days for samples MW-112, ZPMW-1, 
MW-115, MW-113, MW-114, MW-128 and TRIP BLANK by approximately 4 to 7 days.  Detected results in samples 
MW-112, ZPMW-1, MW-115, MW-113, MW-114, MW-128 and TRIP BLANK were qualified as J- to indicate estimated 
concentrations.  Non-detected results were qualified as UJ to indicate estimated detection limits. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) which were acceptable for the 
sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exception. 

1,2,3-Trichlorobenzene was detected in the laboratory blank for Method 8260B batch 542432 (MSV/44179) at a 
concentration of 0.51 µg/L.  The results for the associated samples MW-113, MW-114, MW-115, MW-128, RH-MW-7, and 
20180522-A were non-detections; therefore, qualification was not required. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 542084 (MSV/44151) Not Associated 
8260B VOC 542432 (MSV/44179) Not Associated 
8260B VOC 542435(MSV/44180) Not Associated 
8260B VOC 542683 (MSV/44191) Not Associated 

Not Associated – The MS sample source was not associated with this project. 



 

 
 
201812_TierII_10432399_APP-G27.docx 7 of 29 

VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and 
considered but data were not qualified based on those results since matrix similarity to project samples could not be 
guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS percent recoveries were within laboratory QC limits, with the following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCS/LCSD  
QC Limits 

8260B 1,2,3-Trichlorobenzene 542084 (MSV/44151) 61.0% 74 -126% 
8260B 1,2,4-Trichlorobenzene 542084 (MSV/44151) 70.0% 75 -125% 
8260B Hexachloro-1,3-butadiene 542084 (MSV/44151) 61.0% 75 -125% 

Analytes with LCS percent recoveries that were less than the lower laboratory QC limits were qualified as J- if 
detected and UJ if not detected in the associated samples due to evidence of potential low bias.   

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the total number of 
samples.  One trip blank sample, TRIP BLANK, one field blank sample, 20180522-B, and one equipment blank sample, 
20180522-C, were collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank (TB), field blank (FB), and equipment blank (EB) samples 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180522-B (FB) EPA 8260B Acetone 13.2 
20180522-B (FB) EPA 8260B Chloroform 0.46 
20180523-C (EB) EPA 8260B Acetone 12.5 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples did not require qualification. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:   The number of field duplicates collected was not equal to at least 10% of the number of samples.  Sample 
20180522-A was collected as a field duplicate of sample MW-114. 
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VALIDATION CRITERIA CHECKLIST 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples.  Qualification of sample data was not required. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments: Laboratory duplicate samples were not prepared for this sample set. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

N/A 

 

Comments:  Target analytes were not reported by more than one method. 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total and dissolved metals analyses were not performed for this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-114 
Field Duplicate Sample ID:  20180522-A 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

1,2-Dichloroethane EPA 8260B 0.28 0.26 7.4% +/-RL 

cis-1,2-Dichloroethene EPA 8260B 85.1 84.7 0.5% 

sec-Butylbenzene EPA 8260B 0.45 0.46 2.2% +/-RL 

tert-Butylbenzene EPA 8260B 0.25 0.28 11.3% +/-RL 

Tetrachloroethene EPA 8260B 24.9 25.6 2.8% 

trans-1,2-Dichloroethene EPA 8260B 1.8 1.7 5.7% +/-RL 

Trichloroethene EPA 8260B 13.3 13.7 3.0% 

Vinyl Chloride EPA 8260B 0.48 0.47 2.1% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-AN Sample was analyzed outside of the method holding time. 

LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 

FBD Field blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-113 10432399008 1.6 1 µg/L J- HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 



 

 
 
201812_TierII_10432399_APP-G27.docx 11 of 29 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,2,2-Tetrachloroethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B MW-113 10432399008 4.9 1 µg/L J- HT-AN 

1,1-Dichloroethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 
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1,1-Dichloroethene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN, LR-LCS 

1,2,3-Trichlorobenzene EPA 8260B MW-109 10432399001 ND 1 µg/L UJ LR-LCS 

1,2,3-Trichlorobenzene EPA 8260B MW-110 10432399002 ND 1 µg/L UJ LR-LCS 

1,2,3-Trichlorobenzene EPA 8260B RH-MW-1 10432399004 ND 1 µg/L UJ LR-LCS 

1,2,3-Trichlorobenzene EPA 8260B RH-MW-3 10432399005 ND 1 µg/L UJ LR-LCS 

1,2,3-Trichloropropane EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 
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1,2,3-Trichloropropane EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN, LR-LCS 

1,2,4-Trichlorobenzene EPA 8260B MW-109 10432399001 ND 1 µg/L UJ LR-LCS 

1,2,4-Trichlorobenzene EPA 8260B MW-110 10432399002 ND 1 µg/L UJ LR-LCS 

1,2,4-Trichlorobenzene EPA 8260B RH-MW-1 10432399004 ND 1 µg/L UJ LR-LCS 

1,2,4-Trichlorobenzene EPA 8260B RH-MW-3 10432399005 ND 1 µg/L UJ LR-LCS 

1,2,4-Trimethylbenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-112 10432399003 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B ZPMW-1 10432399006 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-115 10432399007 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-113 10432399008 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-114 10432399009 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-128 10432399011 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B TRIP BLANK 10432399016 ND 10 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 
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1,2-Dibromoethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B ZPMW-1 10432399006 0.66 1 µg/L J- HT-AN, MDLRL 

1,2-Dichloroethane EPA 8260B MW-114 10432399009 0.28 1 µg/L J- HT-AN, MDLRL 

1,2-Dichloroethane EPA 8260B 20180522-A 10432399013 0.26 1 µg/L J MDLRL 

1,2-Dichloropropane EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 
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1,2-Dichloropropane EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B SYS-EMW-3 10432399012 0.33 1 µg/L J MDLRL 

1,3-Dichlorobenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 
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1,4-Dichlorobenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

2-Butanone EPA 8260B MW-112 10432399003 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B ZPMW-1 10432399006 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B MW-115 10432399007 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B MW-113 10432399008 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B MW-114 10432399009 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B MW-128 10432399011 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B TRIP BLANK 10432399016 ND 5 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 



 

 
 
201812_TierII_10432399_APP-G27.docx 17 of 29 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

4-Chlorotoluene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B MW-112 10432399003 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B ZPMW-1 10432399006 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B MW-115 10432399007 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B MW-113 10432399008 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B MW-114 10432399009 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B MW-128 10432399011 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B TRIP BLANK 10432399016 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B SYS-EMW-3 10432399012 1.8 5 µg/L J MDLRL 

Acetone EPA 8260B MW-112 10432399003 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B ZPMW-1 10432399006 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B MW-115 10432399007 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B MW-113 10432399008 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B MW-114 10432399009 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B MW-128 10432399011 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B TRIP BLANK 10432399016 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B SYS-EMW-3 10432399012 17.7 20 µg/L U FBD, MDLRL 

Acetone EPA 8260B 20180522-C 10432399015 12.5 20 µg/L U FBD, MDLRL 

Acetone EPA 8260B 20180522-B 10432399014 13.2 20 µg/L J MDLRL 

Allyl Chloride EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 



 

 
 
201812_TierII_10432399_APP-G27.docx 18 of 29 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Allyl Chloride EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

Benzene EPA 8260B ZPMW-1 10432399006 1.1 1 µg/L J- HT-AN 

Benzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 
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Bromodichloromethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Bromoform EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 
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Chlorobenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-109 10432399001 3.5 1 µg/L JB FBD 

Chloroform EPA 8260B MW-110 10432399002 1.5 1 µg/L JB FBD 

Chloroform EPA 8260B 20180522-B 10432399014 0.46 1 µg/L J MDLRL 

Chloromethane EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 
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Chloromethane EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

cis-1,2-Dichloroethene EPA 8260B MW-115 10432399007 7.8 1 µg/L J- HT-AN 

cis-1,2-Dichloroethene EPA 8260B MW-114 10432399009 85.1 1 µg/L J- HT-AN 

cis-1,2-Dichloroethene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

cis-1,2-Dichloroethene EPA 8260B MW-112 10432399003 0.94 1 µg/L J- HT-AN, MDLRL 

cis-1,2-Dichloroethene EPA 8260B ZPMW-1 10432399006 0.75 1 µg/L J- HT-AN, MDLRL 

cis-1,2-Dichloroethene EPA 8260B MW-113 10432399008 0.51 1 µg/L J- HT-AN, MDLRL 

cis-1,2-Dichloroethene EPA 8260B MW-128 10432399011 0.5 1 µg/L J- HT-AN, MDLRL 

cis-1,3-Dichloropropene EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Dibromomethane EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 
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Dibromomethane EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Diethyl ether EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 
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Ethylbenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN, LR-LCS 

Hexachlorobutadiene EPA 8260B MW-109 10432399001 ND 1 µg/L UJ LR-LCS 

Hexachlorobutadiene EPA 8260B MW-110 10432399002 ND 1 µg/L UJ LR-LCS 

Hexachlorobutadiene EPA 8260B RH-MW-1 10432399004 ND 1 µg/L UJ LR-LCS 

Hexachlorobutadiene EPA 8260B RH-MW-3 10432399005 ND 1 µg/L UJ LR-LCS 

Isopropylbenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B SYS-EMW-3 10432399012 0.2 1 µg/L J MDLRL 

m,p-Xylene EPA 8260B MW-112 10432399003 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B ZPMW-1 10432399006 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B MW-115 10432399007 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B MW-113 10432399008 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B MW-114 10432399009 ND 2 µg/L UJ HT-AN 
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m,p-Xylene EPA 8260B MW-128 10432399011 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B TRIP BLANK 10432399016 ND 2 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

MTBE EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Naphthalene EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 



 

 
 
201812_TierII_10432399_APP-G27.docx 25 of 29 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

n-Butylbenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B SYS-EMW-3 10432399012 0.6 1 µg/L J MDLRL 

n-Propylbenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B SYS-EMW-3 10432399012 0.45 1 µg/L J MDLRL 

o-Xylene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 
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sec-Butylbenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B MW-114 10432399009 0.45 1 µg/L J- HT-AN, MDLRL 

sec-Butylbenzene EPA 8260B 20180522-A 10432399013 0.46 1 µg/L J MDLRL 

Styrene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B MW-114 10432399009 0.25 1 µg/L J- HT-AN, MDLRL 

tert-Butylbenzene EPA 8260B 20180522-A 10432399013 0.28 1 µg/L J MDLRL 

Tetrachloroethene EPA 8260B MW-112 10432399003 1.8 1 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B ZPMW-1 10432399006 44.4 1 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B MW-115 10432399007 956 10 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B MW-114 10432399009 24.9 1 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B MW-128 10432399011 13 1 µg/L J- HT-AN 
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Tetrachloroethene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Tetrachloroethene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B MW-112 10432399003 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B ZPMW-1 10432399006 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B MW-115 10432399007 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B MW-113 10432399008 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B MW-114 10432399009 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B MW-128 10432399011 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B TRIP BLANK 10432399016 ND 10 µg/L UJ HT-AN 

Toluene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B MW-113 10432399008 0.2 1 µg/L J- HT-AN, MDLRL 

Toluene EPA 8260B MW-128 10432399011 0.095 1 µg/L J- HT-AN, MDLRL 

trans-1,2-Dichloroethene EPA 8260B MW-114 10432399009 1.8 1 µg/L J- HT-AN 

trans-1,2-Dichloroethene EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

trans-1,2-Dichloroethene EPA 8260B RH-MW-3 10432399005 0.79 1 µg/L J MDLRL 

trans-1,2-Dichloroethene EPA 8260B RH-MW-7 10432399010 0.79 1 µg/L J MDLRL 

trans-1,3-Dichloropropene EPA 8260B MW-112 10432399003 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B ZPMW-1 10432399006 ND 4 µg/L UJ HT-AN 
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trans-1,3-Dichloropropene EPA 8260B MW-115 10432399007 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B MW-113 10432399008 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B MW-114 10432399009 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B MW-128 10432399011 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B TRIP BLANK 10432399016 ND 4 µg/L UJ HT-AN 

Trichloroethene EPA 8260B MW-112 10432399003 0.84 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B ZPMW-1 10432399006 3.3 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B MW-115 10432399007 57.7 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B MW-114 10432399009 13.3 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B MW-128 10432399011 1.2 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B MW-113 10432399008 ND 0.4 µg/L UJ HT-AN 

Trichloroethene EPA 8260B TRIP BLANK 10432399016 ND 0.4 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B MW-112 10432399003 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B ZPMW-1 10432399006 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B MW-115 10432399007 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B MW-113 10432399008 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B MW-114 10432399009 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B MW-128 10432399011 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B TRIP BLANK 10432399016 ND 1 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B MW-114 10432399009 0.48 0.2 µg/L J- HT-AN 

Vinyl Chloride EPA 8260B MW-112 10432399003 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B ZPMW-1 10432399006 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B MW-115 10432399007 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B MW-113 10432399008 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B MW-128 10432399011 ND 0.2 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B TRIP BLANK 10432399016 ND 0.2 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B MW-112 10432399003 ND 3 µg/L UJ HT-AN 



 

 
 
201812_TierII_10432399_APP-G27.docx 29 of 29 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Xylenes, Total EPA 8260B ZPMW-1 10432399006 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B MW-115 10432399007 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B MW-113 10432399008 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B MW-114 10432399009 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B MW-128 10432399011 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B TRIP BLANK 10432399016 ND 3 µg/L UJ HT-AN 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  05/23/2018 

Date Validated:  10/08/2018 Sample End Date:  05/23/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Polychlorinated Biphenyls (PCB) by SW-846 Method 8082A 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 

Laboratory Project ID:  10432596 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Mike Phillips, Senior Chemist   
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Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

MW-135 10432596001 

MW-133 10432596002 

MW-129 10432596003 

MW-130 10432596004 

MW-134 10432596005 

MW-132 10432596006 

20180523-A 10432596007 

20180523-B 10432596008 

TRIP BLANK 10432596010 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 447 
data points excluding blank samples.  No data points were rejected.  The data completeness measure for this data package is 
calculated to be 100% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

S5 – Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis). 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt with the exception that the trip blank samples were not 
listed on the CoC.  The laboratory added the trip blank samples to the CoC as sample number 10432596010 and assigned 
TRIP BLANK as the sample identification.  The samples were delivered to Pace-Billings by field personnel and custody 
seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

Sample 20180523-A was mistakenly listed on the CoC twice.  The second listing was corrected by the laboratory and 
logged in as 20180523-B (10432596008). Validation action was not required. 

The laboratory noted that sample 20180523-WASTE-01 (10432596009) was received but the laboratory report was revised 
and sample data were removed per client request.  Validation action was not required. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilution was 
applied. 

Method 8260B:  Sample MW-129 was diluted by a factor of 2 times for the analysis of cis-1,2-dichloroethene. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature within the 
recommended temperature range of 4°C ± 2°C between 2.3°C and 2.7°C as noted on the CoC and the Sample Condition 
Upon Receipt Form.  The samples were noted to be intact and the cooler temperature recorded at Pace-Minneapolis was 
1.7°C and 6.9°C. The cooler temperature above 6.0°C was judged acceptable since the samples were shipped overnight 
and noted by the laboratory as received on ice.  The cooler temperature below 2.0°C was judged as acceptable since the 
laboratory did not report the sample containers as broken or frozen. 

The laboratory noted the presence of headspace (bubbles greater than 6 millimeters (mm) in diameter) in MW-135 and 
MW-129 sample vials that were received.  As a result, the technical holding times for the Method 8260B analyses for 
samples MW-135 and MW-129 were reduced from 14 days to 7 days from sampling to analysis. 

The laboratory also noted the presence of headspace (bubbles greater than 6 mm in diameter) in several sample vials.  
Unaffected vials were available to complete the analyses and validation action was not required. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

Method 8260B:  VOCs were analyzed outside the holding time of 7 days for samples MW-135 and MW-129 by 
approximately 6 days.  Detected results in sample MW-135 and MW-129 were qualified as J- to indicate estimated 
concentrations.  Non-detected results were qualified as UJ to indicate estimated detection limits. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) which were acceptable for the 
sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exception. 

1,2,3-Trichlorobenzene was detected in the laboratory blank for Method 8260B batch 542432 (MSV/44179) at a 
concentration of 0.51 µg/L.  The result for the associated sample MW-135 was not detected; therefore, qualification was not 
required. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 542432 (MSV/44179) MW-135 
8260B VOC 542435 (MSV/44180) MW-133 
8260B VOC 542683(MSV/44191) Not Associated 
8082A PCBs 541465 (OEXT/43411) MW-133 

MA-VPH VPH 540645 (MT/36805) Not Associated 
MA-EPH EPH 541742 (MTPR/5639) MW-129 

Not Associated – The MS sample source was not associated with this project. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

Yes 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits. 

The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits, with the 
following exception. 

Method MA-VPH:  The reported recovery for the surrogate a,a,a-trifluorotoluene was outside the laboratory 
acceptance range of 70-130% at 153% for sample MW-129.  The target analytes associated with this surrogate that 
were detected in sample MW-129 were assigned J+ qualifiers due to evidence of potential high bias.  The associated 
analytes not detected in sample MW-129 did not require qualification. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the total number of 
samples.  One trip blank sample, TRIP BLANK, one field blank sample, 20180523-A, and one equipment blank sample, 
20180523-B, were collected as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank (TB), field blank (FB), and equipment blank (EB) samples 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180523-A (FB) EPA 8260B Acetone 12.0 
20180523-A (FB) EPA 8260B Chloroform 0.48 
20180523-A (FB) MADEP EPH Total Extractable Hydrocarbons 264 
20180523-B (EB) EPA 8260B Acetone 10.8 
20180523-B (EB) EPA 8260B Chloroform 0.47 
20180523-B (EB) MADEP EPH Total Extractable Hydrocarbons 193 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Non-detections of the identified analytes in the associated 
samples did not require qualification. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments: Laboratory duplicates were prepared for EPH by Method MA-EPH batch 541742 (MTPR/5639) with sample 
20180523-A as the laboratory duplicate sample source.  The RPD was within laboratory acceptance limits and qualification 
was not required. 

Laboratory duplicates were prepared for VPH by Method MA-VPH batch 540645 (MT/36805) from a sample not associated 
with this project.  The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and 
considered but data were not qualified based on these results since matrix similarity to project samples could not be 
guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Target analytes ethylbenzene, methyl tert-butyl ether (MTBE), m&p-xylenes, o-xylene, total xylenes, and naphthalene were 
reported from analyses performed by both Method 8260B and Method MA-VPH.  The analytes were not detected by both 
methods. 

Benzene and toluene were detected in sample MW-129 by Method 8260B at 0.40 µg/L and 0.23 µg/L, respectively.  These 
concentrations were below the reporting limit of 1.0 µg/L for these analytes.  Benzene and toluene were undetected in 
sample MW-129 by Method MA-VPH with reporting limits of 0.5 µg/L.  The differences were within the variability of the 
analytical methods and the results did not require qualification. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Metals analyses were not performed for the water samples in this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-AN Sample was analyzed outside of the method holding time. 

HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

FBD Field blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,1,1,2-Tetrachloroethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B MW-133 10432596002 0.59 1 µg/L J MDLRL 

1,1,2,2-Tetrachloroethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B MW-133 10432596002 0.43 1 µg/L J MDLRL 

1,1-Dichloroethane EPA 8260B MW-134 10432596005 0.51 1 µg/L J MDLRL 

1,1-Dichloroethene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,3-Trichlorobenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

1,2,3-Trichloropropane EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,2,4-Trichlorobenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,2,4-Trimethylbenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-135 10432596001 ND 10 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B MW-129 10432596003 ND 10 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,2-Dichloroethane EPA 8260B MW-135 10432596001 0.75 1 µg/L J- HT-AN, MDLRL 

1,2-Dichloropropane EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,3-Dichloropropane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

1,4-Dichlorobenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

2,2-Dichloropropane EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

2,2-Dichloropropane EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

2-Butanone EPA 8260B MW-135 10432596001 ND 5 µg/L UJ HT-AN 

2-Butanone EPA 8260B MW-129 10432596003 ND 5 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

4-Chlorotoluene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B MW-135 10432596001 ND 5 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B MW-129 10432596003 ND 5 µg/L UJ HT-AN 

Acetone EPA 8260B MW-135 10432596001 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B MW-129 10432596003 ND 20 µg/L UJ HT-AN 

Acetone EPA 8260B 20180523-B 10432596008 10.8 20 µg/L U FBD, MDLRL 

Acetone EPA 8260B 20180523-A 10432596007 12 20 µg/L J MDLRL 

Allyl Chloride EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

Allyl Chloride EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

Benzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Benzene EPA 8260B MW-129 10432596003 0.4 1 µg/L J- HT-AN, MDLRL 

Bromobenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Bromoform EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

Bromoform EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

C5-C8, Aliphatic, Adjusted MADEP-VPH MW-129 10432596003 300 20 µg/L J+ HR-SUR 

C5-C8, Aliphatic, Unadjusted MADEP-VPH MW-129 10432596003 300 20 µg/L J+ HR-SUR 

C9-C10, Aromatic, Unadjusted MADEP-VPH MW-129 10432596003 33.7 20 µg/L J+ HR-SUR 

C9-C12, Aliphatic, Adjusted MADEP-VPH MW-129 10432596003 70.9 20 µg/L J+ HR-SUR 

C9-C12, Aliphatic, Unadjusted MADEP-VPH MW-129 10432596003 105 20 µg/L J+ HR-SUR 

Carbon tetrachloride EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Carbon tetrachloride EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Chloroethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Chloroform EPA 8260B MW-133 10432596002 0.63 1 µg/L U FBD, MDLRL 

Chloroform EPA 8260B MW-132 10432596006 0.78 1 µg/L U FBD, MDLRL 

Chloroform EPA 8260B 20180523-B 10432596008 0.47 1 µg/L U FBD, MDLRL 

Chloroform EPA 8260B 20180523-A 10432596007 0.48 1 µg/L J MDLRL 

Chloromethane EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

Chloromethane EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

cis-1,2-Dichloroethene EPA 8260B MW-135 10432596001 23.6 1 µg/L J- HT-AN 

cis-1,2-Dichloroethene EPA 8260B MW-129 10432596003 92.3 2 µg/L J- HT-AN 

cis-1,3-Dichloropropene EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Dibromochloromethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Dibromomethane EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

Dibromomethane EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Dichlorodifluoromethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Dichlorofluoromethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Diethyl ether EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

Diethyl ether EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Ethylbenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Isopropylbenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B MW-135 10432596001 ND 2 µg/L UJ HT-AN 

m,p-Xylene EPA 8260B MW-129 10432596003 ND 2 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

Methylene Chloride EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

MTBE EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

MTBE EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Naphthalene EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

Naphthalene EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

n-Propylbenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

p-Isopropyltoluene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

p-Isopropyltoluene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

sec-Butylbenzene EPA 8260B MW-129 10432596003 0.49 1 µg/L J- HT-AN, MDLRL 

Styrene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Tetrachloroethene EPA 8260B MW-135 10432596001 71.6 1 µg/L J- HT-AN 

Tetrachloroethene EPA 8260B MW-129 10432596003 80.2 1 µg/L J- HT-AN 

Tetrahydrofuran EPA 8260B MW-135 10432596001 ND 10 µg/L UJ HT-AN 

Tetrahydrofuran EPA 8260B MW-129 10432596003 ND 10 µg/L UJ HT-AN 

Toluene EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Toluene EPA 8260B MW-129 10432596003 0.23 1 µg/L J- HT-AN, MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-129 10432596003 224 217 µg/L U FBD 

Total Extractable Hydrocarbons MADEP-EPH 20180523-B 10432596008 193 225 µg/L U FBD, MDLRL 

Total Volatile Hydrocarbons MADEP-VPH MW-129 10432596003 392 20 µg/L J+ HR-SUR 

trans-1,2-Dichloroethene EPA 8260B MW-135 10432596001 0.13 1 µg/L J- HT-AN, MDLRL 

trans-1,2-Dichloroethene EPA 8260B MW-129 10432596003 0.24 1 µg/L J- HT-AN, MDLRL 

trans-1,3-Dichloropropene EPA 8260B MW-135 10432596001 ND 4 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B MW-129 10432596003 ND 4 µg/L UJ HT-AN 

Trichloroethene EPA 8260B MW-135 10432596001 9 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B MW-129 10432596003 28.3 0.4 µg/L J- HT-AN 

Trichloroethene EPA 8260B MW-133 10432596002 0.35 0.4 µg/L J MDLRL 

Trichlorofluoromethane EPA 8260B MW-135 10432596001 ND 1 µg/L UJ HT-AN 

Trichlorofluoromethane EPA 8260B MW-129 10432596003 ND 1 µg/L UJ HT-AN 

Vinyl Chloride EPA 8260B MW-129 10432596003 1.1 0.2 µg/L J- HT-AN 

Vinyl Chloride EPA 8260B MW-135 10432596001 ND 0.2 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Xylenes, Total EPA 8260B MW-135 10432596001 ND 3 µg/L UJ HT-AN 

Xylenes, Total EPA 8260B MW-129 10432596003 ND 3 µg/L UJ HT-AN 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, and Pace Analytical in Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site 
located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  09/10/2018 

Date Validated:  11/06/2018 Sample End Date:  09/10/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Dissolved Gases (Ethane, Ethene, and Methane) by US Environmental Protection Agency (EPA) Method RSK-175 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Anions (Chloride and Sulfate) by EPA Method 300.0 
 Nitrate (NO3) plus Nitrite (NO2) as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Method for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10446934 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

BPGP50 10446934001 

BPGP91 10446934002 

BPGP44 10446934003 

BPGP89 10446934004 

BPGP41 10446934005 

BPGP42 10446934006 

BPGP47 10446934007 

20180910-01 10446934008 

Trip Blank 10446934009 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

⊗ Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
JB Estimated concentration due to blank contamination 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 581 
data points excluding the trip blank sample.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were not required since custody was maintained at all times. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilutions 
were applied for the analyses of the submitted samples.  

Method Sample(s) Analyte(s) Dilution Factor 
8260B BPGP89 VOCs 2 
8260B BPGP44 and BPGP42 Tetrachloroethene 5 

MA-VPH BPGP89 C5-C8 Aliphatic, Benzene 5 
353.2 BPGP50 and BPGP42 NO2 + NO3 10 
300.0 BPGP50 and BPGP42 Chloride and Sulfate 50 
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VALIDATION CRITERIA CHECKLIST 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature outside the 
recommended temperature range of 4°C ± 2°C at 0.9°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.  The cooler temperature below 2.0°C was judged as acceptable since the laboratory did not report the sample 
containers as broken or frozen.  The samples were noted to be intact and the cooler temperature recorded at Pace-
Minneapolis was 3.3°C.   

Pace-Billings noted headspace (bubbles greater than 6 millimeters (mm) in diameter) in one sample container designated 
for analysis of volatile constituents for sample 20180910-01 and in 3 of 4 containers for sample Trip Blank.  Pace-
Minneapolis also noted headspace in one sample container for sample 20180910-01 and bubbles less than 6 mm in 
sample containers for other submitted samples.  Unaffected sample vials were available for the requested analyses and 
validation action was not required. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) and milligrams per liter (mg/L) 
which were acceptable for the sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MA-VPH and MA-EPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits, with the 
following exception. 

The reported deviation for methyl-tert-butyl ether (MTBE) in the CCV for Method MA-VPH analyzed on 09/13/2018 at 09:57 
was outside the acceptance limits of ±25% at -28.04%.  The submitted sample analyzed for MA-VPH, BPGP89, was 
bracketed by acceptable CCVs and validation action was not required based on the unassociated CCV results. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 
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VALIDATION CRITERIA CHECKLIST 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
8260B Tetrachloroethene MSV/45439 (563286) 0.28 µg/L 
8260B trans-1,2-Dichloroethene MSV/45439 (563286) 0.13 µg/L 
8260B Tetrachloroethene MSV/45445 (563331) 0.23 µg/L 
353.2 NO2 + NO3 MT/38618 (562551) 0.0080 mg/L 
353.2 NO2 + NO3 MT/38618 (562551) 0.0070 mg/L 

Detections of the identified analytes in the associated samples that were less than the applicable reporting limits 
were assigned U qualifiers.  Detections of the identified analytes in the associated samples that were greater than 
the reporting limits but less than 10 times the blank results were assigned JB qualifiers.  Non-detections of the 
identified analytes in the associated samples and detections that were above the reporting limit and greater than ten times 
the blank concentration did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although matrix spikes were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC MSV/45439 (563286) Not Associated 
8260B VOC MSV/45445 (563331) Not Associated 
8260B VOC MSV/45514 (564444) EMW-32 from data set 10447481 

RSK-175 Gases AIR/31701 (562265) Not Prepared 
MA-VPH VPH MT/38601 (562343) EMW09 from data set 10447115 
MA-EPH EPH MTPR/5921 (563179) Not Associated 

300.0 Anions MT/38672 (562920) Not Associated 
353.2 NO2+NO3 MT/38618 (562551) Not Associated 
5310C TOC WETA/46804 (300551) BPGP50 and Not Associated 

Not Prepared – Matrix spikes were not prepared for this batch.   
Not Associated – The MS sample source was not associated with this project. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

The reported recoveries for C9-C12 aliphatics and total purgeable hydrocarbons in the MS for Method MA-VPH 
batch MT/38601 (562343) were outside the acceptance limits of 70-130% at 165% and 181%, respectively.  These 
analytes were detected in the associated sample BPGP89 and the results were assigned J+ qualifiers due to 
evidence of potential high bias. 
The reported recovery for C9-C10 aromatics in the MS for Method MA-VPH batch MT/38601 (562343) was not used as the 
basis for qualification since the native sample concentration was greater than 4 times the spike added and the acceptance 
limits were not applicable. 

The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

The LCS recovery for 2,2-dichloropropane in LCS for Method 8260B batch MSV/45439 (563286) was outside the 
acceptance limits of 70-125% at 128%.  2,2-Dichloropropane was not detected in the associated samples in this batch and 
the results did not require qualification based on the evidence of potential high bias. 

The reported LCS recovery for 1,1,2-trichloroethane in the LCS for Method 8260B batch MSV/45514 (564444) was outside 
the acceptance limits of 75-125% at 127% and 2,2-dichloropropane was outside the acceptance limits of 70-125% at 130%.  
These analytes were not detected in the associated sample in this batch and the results did not require qualification based 
on the evidence of potential high bias. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, Trip Blank, was collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank sample, with the following exception. 

Acetone was detected in the trip blank sample, Trip Blank, at a concentration of 9.3 µg/L.  Acetone was not detected in the 
remaining submitted samples and qualification of results was not required. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.  Sample 
20180910-01 was collected as a field duplicate of sample BPGP41. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared as summarized in the table below. 

Method Analytes Batch MS Sample Source 
RSK-175 Gases AIR/31701 (562265) Not Associated 
MA-VPH VPH MT/38601 (562343) MW-128 from data set 10447115 
MA-EPH EPH MTPR/5921 (563179) Not Associated 

300.0 Anions MT/38672 (562920) BPGP50 and  
RH-MW-3 from data set 10447302 

353.2 NO2+NO3 MT/38618 (562551) BPGP50 

Not Associated – The laboratory duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Sample BPGP89 was analyzed by both Method 8260B and MA-VPH.  Target analytes benzene, ethylbenzene, methyl tert-
butyl ether (MTBE), toluene, m&p-xylenes, o-xylene, total xylenes, and naphthalene were reported from analyses 
performed by both Method 8260B and Method MA-VPH.  The results for these analytes in the analyses of sample BPGP89 
are summarized below. 

Analyte Method  Result Reporting 
Limit Units RPD 

Benzene 
8260B 297 2.0 

µg/L 41.5% 
MA-VPH 195 2.5 

Ethylbenzene 
8260B 186 2.0 

µg/L 10.8% 
MA-VPH 167 0.5 

m&p-Xylene 
8260B 3.2 4.0 

µg/L  
MA-VPH ND 0.5 

Methyl-tert-butyl ether 
8260B ND 2.0 

µg/L ----- 
MA-VPH ND 1.0 

Naphthalene 
8260B 2.8 8.0 

µg/L 68.2%  
MA-VPH 5.7 5.0 

o-Xylene 
8260B ND 2.0 

µg/L ----- 
MA-VPH ND 0.5 

Toluene 
8260B 2.0 2.0 

µg/L 94.7%  
MA-VPH 5.6 0.5 

Xylene (Total) 
8260B ND 6.0 

µg/L ----- 
MA-VPH ND 2.0 

 = the detection in one or both analyses was within 5 times the reporting limit.  RPD limits were not applicable. 

----- = an RPD could not be calculated 

The benzene results for sample BPGP89 determined by the independent methods were significantly different as 
indicated by the RPD greater than 30%.  The benzene results for sample BPGP89 were assigned J qualifiers due to 
the discrepancies between the results. 
 

 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Metals analyses were not performed for the water samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  BPGP41 
Field Duplicate Sample ID:  20180910-01 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Chloroform EPA 8260B 8.6 8.7 1.2% 

cis-1,2-Dichloroethene EPA 8260B 1.5 1.5 0.0% +/-RL 

Tetrachloroethene EPA 8260B 65.7 63.8 2.9% 

Trichloroethene EPA 8260B 6.4 6.4 0.0% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

MBD Method blank detection 

HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

DATA-COMP Analytical results for analyte by different methods did not meet comparability limits. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

1,1,1-Trichloroethane EPA 8260B BPGP44 10446934003 0.73 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BPGP42 10446934006 0.59 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BPGP50 10446934001 0.39 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BPGP44 10446934003 0.5 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BPGP42 10446934006 0.49 1 µg/L J MDLRL 

1,3,5-Trimethylbenzene EPA 8260B BPGP89 10446934004 0.55 2 µg/L J MDLRL 
Acetone EPA 8260B Trip Blank 10446934009 9.3 20 µg/L J MDLRL 
Benzene MADEP-VPH BPGP89 10446934004 195 2.5 µg/L J DATA-COMP 
Benzene EPA 8260B BPGP89 10446934004 297 2 µg/L J DATA-COMP 

C9-C12, Aliphatic, Adjusted MADEP-VPH BPGP89 10446934004 143 20 µg/L J+ HR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH BPGP89 10446934004 495 20 µg/L J+ HR-MS 

Chloromethane EPA 8260B BPGP42 10446934006 0.16 4 µg/L J MDLRL 
m,p-Xylene EPA 8260B BPGP89 10446934004 3.2 4 µg/L J MDLRL 

Methylene Chloride EPA 8260B BPGP89 10446934004 3.2 8 µg/L J MDLRL 
Naphthalene EPA 8260B BPGP89 10446934004 2.8 8 µg/L J MDLRL 

n-Butylbenzene EPA 8260B BPGP89 10446934004 1.9 2 µg/L J MDLRL 
p-Isopropyltoluene EPA 8260B BPGP89 10446934004 0.93 2 µg/L J MDLRL 
tert-Butylbenzene EPA 8260B BPGP89 10446934004 0.93 2 µg/L J MDLRL 
Tetrachloroethene EPA 8260B BPGP91 10446934002 1.9 1 µg/L JB MBD 
Tetrachloroethene EPA 8260B BPGP89 10446934004 0.35 2 µg/L U MBD, MDLRL 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier DV Flag Reasons 

Total Organic Carbon SM 5310 C BPGP50 10446934001 0.64 0.84 mg/L J MDLRL 
Total Volatile Hydrocarbons MADEP-VPH BPGP89 10446934004 2770 20 µg/L J+ HR-MS 

trans-1,2-Dichloroethene EPA 8260B BPGP50 10446934001 0.24 1 µg/L U MBD, MDLRL 
trans-1,2-Dichloroethene EPA 8260B BPGP91 10446934002 0.3 1 µg/L U MBD, MDLRL 
trans-1,2-Dichloroethene EPA 8260B BPGP44 10446934003 0.19 1 µg/L J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, and Pace Analytical in Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site 
located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  09/11/2018 

Date Validated:  11/06/2018 Sample End Date:  09/11/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Dissolved Gases (Ethane, Ethene, and Methane) by US Environmental Protection Agency (EPA) Method RSK-175 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Anions (Chloride and Sulfate) by EPA Method 300.0 
 Nitrate (NO3) plus Nitrite (NO2) as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Method for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10447115 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

BPGP94 10447115001 

BPGP86 10447115002 

BPGP48 10447115003 

BPGP25 10447115004 

BPGP27 10447115005 

BPGP16 10447115006 

BPGP31 10447115007 

BPGP17 10447115008 

BPGP92 10447115009 

BPGP15 10447115010 

BPGP29 10447115011 

20180911-02 10447115012 

BPGW04 10447115013 

EMW09 10447115014 

SMW12 10447115015 

MW104 10447115016 

MW-128 10447115017 

20180911-01 10447115018 

MW-126 10447115019 

MW-127 10447115020 

MW-103 10447115021 
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Client Sample ID Laboratory Sample Number 

MW-125 10447115022 

MW-123 10447115023 

MW-102 10447115024 

20180911-3 10447115025 

20180911-4 10447115026 

TB1 10447115027 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
JB Estimated concentration due to blank contamination 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,795 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

C0 – Result confirmed by second analysis. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  (This qualifier was applied to 
QC data and qualification of sample results was not required.) 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

1M – Post-analysis pH measurement indicates insufficient VOA sample preservation. Therefore, analysis was conducted 
outside the recognized method holding time.  (This qualifier was applied to the MS/MSD for Method 8260B batch 563746 
and qualification of sample data was not required.) 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

M6 – Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

RS – The RPD value in one of the constituent analytes was outside the control limits. 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were not required since custody was maintained at all times. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

The laboratory noted that containers for Methods RSK-175, 300.0, 353.2, and 9060/5310C for samples MW-128 and 
20180911-01 were not received.  However, additional sample volume was collected for site MW-128 and submitted with a 
subsequent sample set to complete the requested analyses.  Data completeness was not affected due to this oversight.  
Sample 20180911-01 was a field duplicate and additional volume was not submitted for that sample.   
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilutions 
were applied for the analyses of the submitted samples.  

Method Sample(s) Analyte(s) Dilution Factor 
8260B BPGP29 Tetrachloroethene 2 
8260B BPGP92 Trichloroethene 5 
8260B BPGP86, BPGP92 Tetrachloroethene 5 
8260B EMW09 Isopropylbenzene (Cumene) 5 
8260B EMW09 n-Propylbenzene 10 

MA-VPH EMW09 VPH 5 
MA-EPH 20180911-4 Total Extractable Hydrocarbons 2 

353.2 BPGP92 NO2 + NO3 2 
353.2 BPGP94 NO2 + NO3 20 
300.0 BPGP94, BPGP92 Chloride and/or Sulfate 50 
300.0 BPGP92 Sulfate 100 

    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC.  The CoC analytical request noted Total Organic Carbon by Method 9060; 
however, the laboratory used Method 5310C.  Method 5310C provides acceptable sensitivity, accuracy, and precision as an 
alternative to Method 9060.  Validation action was not required. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature outside the 
recommended temperature range of 4°C ± 2°C at 1.2°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.  The samples were noted to be intact and the cooler temperatures recorded at Pace-Minneapolis were 1.9°C and 
2.7°C.  The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did not report the sample 
containers as broken or frozen. 

Pace-Billings did not identify headspace (bubbles greater than 6 millimeters (mm) in diameter) in sample containers 
designated for analysis of volatile constituents.  Pace-Minneapolis noted headspace less than 6 mm in diameter in multiple 
sample containers for submitted samples.  Unaffected sample vials were available for the requested analyses and 
validation action was not required based on these observations.   

However, by application of the HS qualifier, the laboratory indicated that the Method 8260B analysis of sample BPGP31 
was performed using a sample vial with headspace greater than 6 mm in diameter.  Following EPA guidance, the holding 
time for this analysis was reduced from 14 days to 7 days from sampling to analysis. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

The analysis of sample BPGP31 for VOCs by Method 8260B was performed 3 days after expiration of the reduced 
holding time of 7 days.  The VOC target analytes were not detected in this analysis and the results were assigned 
UJ qualifiers due to the holding time exceedance. 
The extraction of sample EMW09 for EPH by Method MA-EPH was performed 4 days after expiration of the holding 
time of 14 days from sampling to extraction.  The EPH target analytes were assigned J qualifiers if detected and UJ 
qualifiers if not detected due to the holding time exceedance. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) and milligrams per liter (mg/L) 
which were acceptable for the sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MA-VPH and MA-EPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits, with the 
following exceptions. 

The reported deviation for methyl-tert-butyl ether (MTBE) in the CCV for Method MA-VPH analyzed on 09/13/2018 at 09:57 
was outside the acceptance limits of ±25% at -28.04%.  The submitted samples analyzed for MA-VPH were bracketed by 
acceptable CCVs and validation action was not required based on the unassociated CCV results. 

By application of the CL qualifier, the laboratory indicated that continuing calibration verification result for 
bromomethane in batch MSV/45471 was outside the acceptance limits.  Bromomethane was not detected in the 
associated samples and the results were assigned UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 
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VALIDATION CRITERIA CHECKLIST 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
8260B Tetrachloroethene MSV/45445 (563331) 0.23 µg/L 
8260B Tetrachloroethene MSV/45471 (563746) 0.28 µg/L 

MA-EPH Aliphatic (C19-C36) MTPR/5961 (566160) 52.6 µg/L 
353.2 NO2 + NO3 MT/38618 (562551) 0.0080 mg/L 
353.2 NO2 + NO3 MT/38618 (562551) 0.0070 mg/L 
200.8 Arsenic, Dissolved MPRP/86205 (562771) 0.15 µg/L 
200.8 Barium, Dissolved MPRP/86406 (563957) 0.14 µg/L 
200.8 Lead, Dissolved MPRP/86406 (563957) 0.072 µg/L 

Detections of the identified analytes in the associated samples that were less than the applicable reporting limits 
were assigned U qualifiers.  Detections of the identified analytes in the associated samples that were greater than 
the reporting limits but less than 10 times the blank results were assigned JB qualifiers.   
Non-detections of the identified analytes in the associated samples and detections that were above the reporting limit and 
greater than ten times the blank concentration did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although matrix spikes were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC MSV/45445 (563331) Not Associated 
8260B VOC MSV/45468 (563599) Not Associated 
8260B VOC MSV/45471 (563746) Not Associated 
8260B VOC MSV/45494 (564158) SD-I-02 from data set 10447302 
8260B VOC MSV/45514 (564444) EMW-32 from data set 10447481 
8260B VOC MSV/45515 (564445) BPGP 87 from data set 10447481 

RSK-175 Gases AIR/31701 (562265) Not Prepared 
MA-VPH VPH MT/38601 (562343) EMW09 
MA-EPH EPH MTPR/5921 (563179) Not Associated 
MA-EPH EPH MTPR/5961 (566160) Not Prepared 

200.8 Metals MPRP/86205 (562771) Not Associated 
200.8 Metals MPRP/86406 (563957) Not Associated 

245.1 Mercury MERP/23854 (563977) MW-101 from data set 10447302 
and Not Associated 

300.0 Anions MT/38672 (562920) Not Associated 
353.2 NO2+NO3 MT/38618 (562551) Not Associated 

5310C TOC WETA/46804 (300551) BPGP50 from data set 10446934 
and Not Associated 

Not Prepared – Matrix spikes were not prepared for this batch.   
Not Associated – The MS sample source was not associated with this project. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

The reported recoveries for C9-C12 aliphatics and total purgeable hydrocarbons in the MS for Method MA-VPH 
batch MT/38601 (562343) were outside the acceptance limits of 70-130% at 165% and 181%, respectively.  These 
analytes were detected in associated samples and the results were assigned J+ qualifiers due to evidence of 
potential high bias.  Non-detections of these analytes in the associated samples did not require qualification based on 
these non-conformances. 

The reported recovery for C9-C10 aromatics in the MS for Method MA-VPH batch MT/38601 (562343) was not used as the 
basis for qualification since the native sample concentration was greater than 4 times the spike added and the acceptance 
limits were not applicable. 

The reported recoveries for TOC in the MS and MSD for Method 5310C batch WETA/46804 (300551) were outside 
the acceptance limits of 80-120% at 75% and 69%, respectively.  TOC was detected in the associated samples in 
this batch and the results were assigned J- qualifiers due to evidence of potential low bias.  
The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

The reported LCS recovery for 1,1,2-trichloroethane in the LCS for Method 8260B batch MSV/45514 (564444) was outside 
the acceptance limits of 75-125% at 127% and 2,2-dichloropropane was outside the acceptance limits of 70-125% at 130%.  
These analytes were not detected in the associated samples in this batch and the results did not require qualification based 
on the evidence of potential high bias. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, TB1, one field blank sample, 20180911-3, and one equipment blank sample, 20180911-4, were 
collected as part of this sample set. 



 

 
 
201812_TierII_10447115_APP-G34.docx 11 of 22 

VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank, field blank, and/or equipment blank samples, with the 
following exceptions. 

Blank Sample ID Sample Type Method Analyte Concentration 
(µg/L) 

TB1 Trip Blank 8260B Acetone 14.6 
TB1 Trip Blank 8260B Tetrachloroethene 0.24 

20180911-3 Field Blank 8260B Tetrachloroethene 0.30 
20180911-3 Field Blank 200.8 Chromium, Dissolved 0.17 
20180911-3 Field Blank 200.8 Copper, Dissolved 0.32 
20180911-3 Field Blank 200.8 Zinc, Dissolved 7.2 
20180911-4 Equipment Blank 8260B Tetrachloroethene 0.24 
20180911-4 Equipment Blank 200.8 Barium, Dissolved 0.79 
20180911-4 Equipment Blank 200.8 Chromium, Dissolved 0.17 
20180911-4 Equipment Blank 200.8 Zinc, Dissolved 4.0 

Detections of the identified analytes in the associated samples that were less than the applicable reporting limits 
were assigned U qualifiers.  Detections of the identified analytes in the associated samples that were greater than 
the reporting limits but less than 10 times the blank results were assigned JB qualifiers.   
In cases where an analyte was detected in more than one blank, the hierarchy of trip blank –> field blank –> equipment 
blank was used to determine the most probable source of contamination and qualifier reasons were applied to reflect that 
determination. 

Non-detections of the identified analytes in the associated samples and detections that were above the reporting limit and 
greater than ten times the blank concentration did not require qualification. 

Tetrachloroethene detections in the Method 8260B analyses of the trip blank, field blank, and equipment blank samples 
were previously determined to originate in the laboratory based on method blank detections.  Likewise, the detection of 
barium in the equipment blank sample was attributed to probable laboratory contamination based on the method blank 
result for Method 200.8 batch MPRP/86406 (563957).  Qualification of sample data was not required based on the trip 
blank, field blank, and/or equipment blank results for these analytes. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Two field 
duplicates were collected with 22 unique field samples.   

• Sample 20180911-01 was collected as a field duplicate of sample MW-128. 

• Sample 20180911-02 was collected as a field duplicate of sample BPGP16. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared as summarized in the table below. 

Method Analytes Batch MS Sample Source 
RSK-175 Gases AIR/31701 (562265) Not Associated 
MA-VPH VPH MT/38601 (562343) MW-128 
MA-EPH EPH MTPR/5921 (563179) Not Associated 

300.0 Anions MT/38672 (562920) 
BPGP50 from data set 10446934 

and  
RH-MW-3 from data set 10447302 

353.2 NO2+NO3 MT/38618 (562551) BPGP50 from data set 10446934 

Not Associated – The laboratory duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Results for analytes analyzed by more than one method were in agreement, with exceptions noted below. 

Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), toluene, m&p-xylenes, o-xylene, total xylenes, and 
naphthalene were reported from analyses performed by both Method 8260B and Method MA-VPH.  These analytes were 
not detected by both methods with the exceptions summarized below. 

Sample Analyte Method  Result Reporting 
Limit Units RPD 

EMW09 Benzene 
8260B 0.63 1.0 

µg/L -----  
MA-VPH ND 0.5 

EMW09 Ethylbenzene 
8260B 76.3 1.0 

µg/L 11.2% 
MA-VPH 68.2 0.5 

EMW09 m&p-Xylene 
8260B 1.5 2.0 

µg/L -----  
MA-VPH ND 0.5 

EMW09 Naphthalene 
8260B 1.6 4.0 

µg/L -----  
MA-VPH ND 5.0 

EMW09 o-Xylene 
8260B 1.4 1.0 

µg/L 13.3%  
MA-VPH 1.6 0.5 

EMW09 Toluene 
8260B 0.64 1.0 

µg/L -----  
MA-VPH ND 0.5 

EMW09 Xylene (Total) 
8260B 1.4 3.0 

µg/L 13.3%  
MA-VPH 1.6 2.0 

 = the detection in one or both analyses was within 5 times the reporting limit.  RPD limits were not applicable. 

----- = an RPD could not be calculated 

The analytical results for target analytes produced by independent methods were within the measurement uncertainty of the 
analyses and qualification of results was not required based on the differences in results. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals analyses were not performed for the samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-128 
Field Duplicate Sample ID:  20180911-01 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

cis-1,2-Dichloroethene EPA 8260B 0.22 0.23 4.4% +/-RL 
Tetrachloroethene EPA 8260B 18.2 17.9 1.7% 

Trichloroethene EPA 8260B 1.4 1.3 7.4% 
C5-C8, Aliphatic, Adjusted MADEP-VPH 4.7 4.9 4.2% +/-RL 

C5-C8, Aliphatic, Unadjusted MADEP-VPH 4.7 4.9 4.2% +/-RL 
C9-C10, Aromatic, Unadjusted MADEP-VPH 4.1 ND (20) DL 

C9-C12, Aliphatic, Adjusted MADEP-VPH 1.4 ND (20) DL 
C9-C12, Aliphatic, Unadjusted MADEP-VPH 5.5 ND (20) DL 

Total Volatile Hydrocarbons MADEP-VPH 10.8 ND (20) DL 
Total Extractable Hydrocarbons MADEP-EPH 124 65.3 62.0% +/-RL 

Aluminum, Dissolved EPA 200.8 ND (20) 11.6 DL 
Antimony, Dissolved EPA 200.8 0.12 0.12 0.0% +/-RL 
Arsenic, Dissolved EPA 200.8 1.1 1.1 0.0% 
Barium, Dissolved EPA 200.8 16.4 16.1 1.8% 

Cadmium, Dissolved EPA 200.8 0.039 0.032 19.7% +/-RL 
Chromium, Dissolved EPA 200.8 0.32 0.16 66.7% +/-RL 

Cobalt, Dissolved EPA 200.8 3.9 4.0 2.5% 
Copper, Dissolved EPA 200.8 2.7 2.7 0.0% 

Iron, Dissolved EPA 200.8 ND (50) 6.0 DL 
Manganese, Dissolved EPA 200.8 833 805 3.4% 

Nickel, Dissolved EPA 200.8 6.9 6.9 0.0% 
Selenium, Dissolved EPA 200.8 20.1 20.8 3.4% 
Thallium, Dissolved EPA 200.8 0.033 ND (0.1) DL 

Vanadium, Dissolved EPA 200.8 1.4 1.4 0.0% +/-RL 
Zinc, Dissolved EPA 200.8 2.6 2.6 0.0% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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Client Sample ID:  BPGP16 
Field Duplicate Sample ID:  20180911-02 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Bromodichloromethane EPA 8260B 6.6 6.6 0.0% 
Chloroform EPA 8260B 29.5 30.0 1.7% 

cis-1,2-Dichloroethene EPA 8260B 1.2 1.3 8.0% +/-RL 
Dibromochloromethane EPA 8260B 1.1 0.94 15.7% +/-RL 

Tetrachloroethene EPA 8260B 76.6 78.1 1.9% 
Trichloroethene EPA 8260B 3.5 3.6 2.8% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-EX Sample was extracted outside of the method holding time. 

HT-AN Sample was analyzed outside of the method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

FBD Field blank detection 

TBD Trip blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,1,1-Trichloroethane EPA 8260B BPGP94 10447115001 0.55 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BPGP86 10447115002 0.76 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BPGP25 10447115004 0.49 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,1,1-Trichloroethane EPA 8260B BPGP17 10447115008 0.53 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BPGP29 10447115011 0.46 1 µg/L J MDLRL 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,1,2-Trichloroethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethane EPA 8260B BPGP94 10447115001 0.52 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethane EPA 8260B BPGP17 10447115008 0.36 1 µg/L J MDLRL 
1,1-Dichloroethane EPA 8260B BPGP29 10447115011 0.44 1 µg/L J MDLRL 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

1,1-Dichloroethene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethene EPA 8260B BPGP92 10447115009 0.36 1 µg/L J MDLRL 

1,1-Dichloropropene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,2,3-Trichlorobenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,2,3-Trichloropropane EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
1,2,4-Trichlorobenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,2,4-Trimethylbenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,2,4-Trimethylbenzene EPA 8260B EMW09 10447115014 0.69 1 µg/L J MDLRL 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP31 10447115007 ND 10 µg/L UJ HT-AN 
1,2-Dibromoethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,2-Dichloroethane EPA 8260B BPGP94 10447115001 0.27 1 µg/L J MDLRL 
1,2-Dichloroethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
1,3,5-Trimethylbenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,3-Dichloropropane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
1,4-Dichlorobenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
2,2-Dichloropropane EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 

2-Butanone EPA 8260B BPGP31 10447115007 ND 5 µg/L UJ HT-AN 
2-Chlorotoluene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
4-Chlorotoluene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B BPGP31 10447115007 ND 5 µg/L UJ HT-AN 
Acetone EPA 8260B BPGP31 10447115007 ND 20 µg/L UJ HT-AN 
Acetone EPA 8260B MW-126 10447115019 11.1 20 µg/L U MDLRL, TBD 
Acetone EPA 8260B TB1 10447115027 14.6 20 µg/L J MDLRL 

Allyl Chloride EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
Aluminum, Dissolved EPA 200.8 20180911-01 10447115018 11.6 20 µg/L J MDLRL 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

Antimony, Dissolved EPA 200.8 MW104 10447115016 0.12 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 MW-128 10447115017 0.12 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 20180911-01 10447115018 0.12 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 MW-103 10447115021 0.12 0.5 µg/L J MDLRL 
Arsenic, Dissolved EPA 200.8 MW104 10447115016 1.4 0.5 µg/L JB MBD 
Arsenic, Dissolved EPA 200.8 MW-128 10447115017 1.1 0.5 µg/L JB MBD 
Arsenic, Dissolved EPA 200.8 20180911-01 10447115018 1.1 0.5 µg/L JB MBD 
Barium, Dissolved EPA 200.8 20180911-4 10447115026 0.79 0.3 µg/L JB MBD 

Benzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Benzene EPA 8260B BPGP29 10447115011 0.11 1 µg/L J MDLRL 
Benzene EPA 8260B EMW09 10447115014 0.63 1 µg/L J MDLRL 

Bromobenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Bromochloromethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B BPGP48 10447115003 0.86 1 µg/L J MDLRL 
Bromodichloromethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Bromodichloromethane EPA 8260B BPGP15 10447115010 0.56 1 µg/L J MDLRL 
Bromodichloromethane EPA 8260B BPGW04 10447115013 0.84 1 µg/L J MDLRL 

Bromoform EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
Bromomethane EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
Bromomethane EPA 8260B BPGP92 10447115009 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B EMW09 10447115014 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW104 10447115016 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-128 10447115017 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180911-01 10447115018 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-126 10447115019 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-127 10447115020 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-103 10447115021 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-125 10447115022 ND 4 µg/L UJ HDRRF 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

Bromomethane EPA 8260B MW-123 10447115023 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-102 10447115024 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180911-3 10447115025 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180911-4 10447115026 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B TB1 10447115027 ND 4 µg/L UJ HDRRF 

C11-C22, Aromatic, Unadjusted MADEP-EPH EMW09 10447115014 288 203 µg/L J HT-EX 
C19-C36, Aliphatic, Unadjusted MADEP-EPH EMW09 10447115014 ND 203 µg/L UJ HT-EX 

C5-C8, Aliphatic, Adjusted MADEP-VPH MW-128 10447115017 4.7 20 µg/L J MDLRL 
C5-C8, Aliphatic, Adjusted MADEP-VPH 20180911-01 10447115018 4.9 20 µg/L J MDLRL 

C5-C8, Aliphatic, Unadjusted MADEP-VPH MW-128 10447115017 4.7 20 µg/L J MDLRL 
C5-C8, Aliphatic, Unadjusted MADEP-VPH 20180911-01 10447115018 4.9 20 µg/L J MDLRL 

C9-C10, Aromatic, Unadjusted MADEP-VPH MW-128 10447115017 4.1 20 µg/L J MDLRL 
C9-C12, Aliphatic, Adjusted MADEP-VPH EMW09 10447115014 323 100 µg/L J+ HR-MS 
C9-C12, Aliphatic, Adjusted MADEP-VPH MW-128 10447115017 1.4 20 µg/L J+ HR-MS, MDLRL 

C9-C12, Aliphatic, Unadjusted MADEP-VPH EMW09 10447115014 1380 100 µg/L J+ HR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH MW-128 10447115017 5.5 20 µg/L J+ HR-MS, MDLRL 
C9-C18, Aliphatic, Unadjusted MADEP-EPH EMW09 10447115014 42.3 203 µg/L J HT-EX, MDLRL 

Cadmium, Dissolved EPA 200.8 MW104 10447115016 0.051 0.08 µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 MW-128 10447115017 0.039 0.08 µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 20180911-01 10447115018 0.032 0.08 µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 MW-103 10447115021 0.073 0.08 µg/L J MDLRL 
Carbon tetrachloride EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Chloroethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Chloroform EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

Chloromethane EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
Chloromethane EPA 8260B BPGW04 10447115013 0.59 4 µg/L J MDLRL 
Chloromethane EPA 8260B SMW12 10447115015 0.22 4 µg/L J MDLRL 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

Chloromethane EPA 8260B MW-102 10447115024 0.51 4 µg/L J MDLRL 
Chromium, Dissolved EPA 200.8 MW104 10447115016 0.22 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 MW-128 10447115017 0.32 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 20180911-01 10447115018 0.16 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 20180911-3 10447115025 0.17 0.5 µg/L J MDLRL 
Chromium, Dissolved EPA 200.8 20180911-4 10447115026 0.17 0.5 µg/L U FBD, MDLRL 
cis-1,2-Dichloroethene EPA 8260B BPGP48 10447115003 0.29 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B BPGP27 10447115005 0.93 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
cis-1,2-Dichloroethene EPA 8260B MW-128 10447115017 0.22 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B 20180911-01 10447115018 0.23 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B MW-103 10447115021 0.24 1 µg/L J MDLRL 

cis-1,3-Dichloropropene EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
Cobalt, Dissolved EPA 200.8 MW104 10447115016 0.28 0.5 µg/L J MDLRL 
Copper, Dissolved EPA 200.8 MW104 10447115016 1.5 1 µg/L JB FBD 
Copper, Dissolved EPA 200.8 MW-128 10447115017 2.7 1 µg/L JB FBD 
Copper, Dissolved EPA 200.8 20180911-01 10447115018 2.7 1 µg/L JB FBD 
Copper, Dissolved EPA 200.8 MW-103 10447115021 2.7 1 µg/L JB FBD 
Copper, Dissolved EPA 200.8 20180911-3 10447115025 0.32 1 µg/L J MDLRL 

Dibromochloromethane EPA 8260B BPGP25 10447115004 0.64 1 µg/L J MDLRL 
Dibromochloromethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Dibromochloromethane EPA 8260B 20180911-02 10447115012 0.94 1 µg/L J MDLRL 

Dibromomethane EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
Dichlorodifluoromethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Dichlorofluoromethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

Diethyl ether EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
EPH Screen MADEP-EPH EMW09 10447115014 1620 203 µg/L J HT-EX 

Ethylbenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

Hexachlorobutadiene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Iron, Dissolved EPA 200.8 20180911-01 10447115018 6 50 µg/L J MDLRL 

Isopropylbenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
m,p-Xylene EPA 8260B BPGP31 10447115007 ND 2 µg/L UJ HT-AN 
m,p-Xylene EPA 8260B EMW09 10447115014 1.5 2 µg/L J MDLRL 

Methylene Chloride EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
MTBE EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

Naphthalene EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
Naphthalene EPA 8260B EMW09 10447115014 1.6 4 µg/L J MDLRL 

n-Butylbenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
n-Propylbenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
p-Isopropyltoluene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
sec-Butylbenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
tert-Butylbenzene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Tetrachloroethene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Tetrachloroethene EPA 8260B EMW09 10447115014 0.44 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B MW104 10447115016 1.7 1 µg/L JB MBD 
Tetrachloroethene EPA 8260B MW-126 10447115019 0.53 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B MW-127 10447115020 2.2 1 µg/L JB MBD 
Tetrachloroethene EPA 8260B MW-125 10447115022 0.71 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B 20180911-3 10447115025 0.3 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B 20180911-4 10447115026 0.24 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B TB1 10447115027 0.24 1 µg/L U MBD, MDLRL 
Tetrahydrofuran EPA 8260B BPGP31 10447115007 ND 10 µg/L UJ HT-AN 

Thallium, Dissolved EPA 200.8 MW104 10447115016 0.04 0.1 µg/L J MDLRL 
Thallium, Dissolved EPA 200.8 MW-128 10447115017 0.033 0.1 µg/L J MDLRL 
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Analyte Method Field Sample 
ID Lab Sample ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

Thallium, Dissolved EPA 200.8 MW-103 10447115021 0.031 0.1 µg/L J MDLRL 
Toluene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Toluene EPA 8260B EMW09 10447115014 0.64 1 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH EMW09 10447115014 288 608 µg/L J HT-EX, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH MW-128 10447115017 124 198 µg/L J MDLRL 
Total Extractable Hydrocarbons MADEP-EPH 20180911-01 10447115018 65.3 197 µg/L J MDLRL 

Total Organic Carbon SM 5310 C BPGP94 10447115001 1.2 0.84 mg/L J- LR-MS 
Total Organic Carbon SM 5310 C BPGP92 10447115009 1.7 0.84 mg/L J- LR-MS 

Total Volatile Hydrocarbons MADEP-VPH EMW09 10447115014 2960 100 µg/L J+ HR-MS 
Total Volatile Hydrocarbons MADEP-VPH MW-128 10447115017 10.8 20 µg/L J+ HR-MS, MDLRL 

trans-1,2-Dichloroethene EPA 8260B BPGP94 10447115001 0.39 1 µg/L J MDLRL 
trans-1,2-Dichloroethene EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B BPGP31 10447115007 ND 4 µg/L UJ HT-AN 
Trichloroethene EPA 8260B BPGP31 10447115007 ND 0.4 µg/L UJ HT-AN 
Trichloroethene EPA 8260B MW-123 10447115023 0.26 0.4 µg/L J MDLRL 

Trichlorofluoromethane EPA 8260B BPGP31 10447115007 ND 1 µg/L UJ HT-AN 
Vinyl Chloride EPA 8260B BPGP31 10447115007 ND 0.2 µg/L UJ HT-AN 
Xylenes, Total EPA 8260B BPGP31 10447115007 ND 3 µg/L UJ HT-AN 
Xylenes, Total EPA 8260B EMW09 10447115014 1.4 3 µg/L J MDLRL 
Xylenes, Total MADEP-VPH EMW09 10447115014 1.6 2 µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 MW104 10447115016 2.7 5 µg/L U FBD, MDLRL 
Zinc, Dissolved EPA 200.8 MW-128 10447115017 2.6 5 µg/L U FBD, MDLRL 
Zinc, Dissolved EPA 200.8 20180911-01 10447115018 2.6 5 µg/L U FBD, MDLRL 
Zinc, Dissolved EPA 200.8 MW-103 10447115021 21.8 5 µg/L JB FBD 
Zinc, Dissolved EPA 200.8 20180911-4 10447115026 4 5 µg/L U FBD, MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, and Pace Analytical in Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site 
located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  09/12/2018 

Date Validated:  11/06/2018 Sample End Date:  09/12/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Dissolved Gases (Ethane, Ethene, and Methane) by US Environmental Protection Agency (EPA) Method RSK-175 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Anions (Chloride and Sulfate) by EPA Method 300.0 
 Nitrate (NO3) plus Nitrite (NO2) as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Method for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10447302 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

MW-101 10447302001 

EMW-03 10447302002 

MW-124 10447302003 

MW-130 10447302004 

ZPMW-1 10447302005 

MW-107 10447302006 

MW-108 10447302007 

20180912-03 10447302008 

20180912-04 10447302009 

20180912-05 10447302010 

RH-MW-3 10447302011 

MW 114 10447302012 

RH-MW-7 10447302013 

RH-MW-1 10447302014 

MW 111 10447302015 

MW 116 10447302016 

20180912-01 10447302017 

MW 112 10447302018 

BPGP 84 10447302019 

BPGP 12 10447302020 

BPGP 08 10447302021 
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Client Sample ID Laboratory Sample Number 

BPGP 85 10447302022 

SD-I-01 10447302023 

SD-I-02 10447302024 

SYS-EMW-3 10447302025 

20180912-02 10447302026 

Trip Blank 10447302027 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

JB Estimated concentration due to blank contamination 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,907 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
 
 



 

 
 
6 of 21 201812_TierII_10447302_APP-G35.docx 

VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

C0 – Result confirmed by second analysis. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  (This qualifier was applied to 
QC data and qualification of sample results was not required.) 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

1M – Post-analysis pH measurement indicates insufficient VOA sample preservation. Therefore, analysis was conducted 
outside the recognized method holding time.  (This qualifier was applied to the MS/MSD for Method 8260B batch 563746 
and qualification of sample data was not required.) 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

RS – The RPD value in one of the constituent analytes was outside the control limits. 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were not required since custody was maintained at all times. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

Laboratory communication with field staff clarified that the request on the CoC for analysis of metals for sample RH-MW-3 
was incorrect and metals analyses were not required for this sample.  The communication was documented in the 
laboratory report and validation action was not required. 
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilutions 
were applied for the analyses of the submitted samples.  

Method Sample(s) Analyte(s) Dilution Factor 
8260B RH-MW-7 Tetrachloroethene 2 
8260B MW-101, BPGP 84, BPGP 08 Tetrachloroethene 5 
8260B BPGP 12 Tetrachloroethene 10 
353.2 RH-MW-3, BPGP 12 NO2 + NO3 5 
353.2 SD-I-01 NO2 + NO3 20 
353.2 MW-101 NO2 + NO3 25 
300.0 MW-101 Chloride 5 
300.0 MW-101, RH-MW-3, BPGP 12, SD-I-01 Chloride and/or Sulfate 50 
200.8 EMW-03 Manganese 10 

    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC.  The CoC analytical request noted Total Organic Carbon by Method 9060; 
however, the laboratory used Method 5310C.  Method 5310C provides acceptable sensitivity, accuracy, and precision as an 
alternative to Method 9060.  Validation action was not required. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperatures outside the 
recommended temperature range of 4°C ± 2°C at 0.0°C to 0.3°C as noted on the CoC and the Sample Condition Upon 
Receipt Form.  The samples were noted to be intact and the cooler temperatures recorded at Pace-Minneapolis were 1.9°C 
and 4.2°C.  The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did not report the sample 
containers as broken or frozen. 

Pace-Billings noted the presence of headspace (bubbles greater than 6 millimeters (mm) in diameter) in sample containers 
designated for analysis of volatile constituents for sample Trip Blank.  Pace-Minneapolis noted headspace less than 6 mm 
in diameter in multiple sample containers for submitted samples.  Unaffected sample vials were available for the requested 
analyses and validation action was not required based on these observations.   

However, by application of the HS qualifier, the laboratory indicated that the Method 8260B analysis of sample Trip Blank 
was performed using a sample vial with headspace greater than 6 mm in diameter.  Following EPA guidance, the holding 
time for this analysis was reduced from 14 days to 7 days from sampling to analysis. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

The analysis of sample Trip Blank for VOCs by Method 8260B was performed 2 days after expiration of the reduced 
holding time of 7 days.  The VOC target analytes were not detected in this analysis and the results were assigned 
UJ qualifiers due to the holding time exceedance. 
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VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) and milligrams per liter (mg/L) 
which were acceptable for the sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MA-VPH and MA-EPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

By application of the CL qualifier, the laboratory indicated that continuing calibration verification results for 
bromomethane in batches MSV/45471, MSV/45486, and MSV/45538 were outside the acceptance limits.  
Bromomethane was not detected in the associated samples and the results were assigned UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
8260B Tetrachloroethene MSV/45471 (563746) 0.28 µg/L 
8260B Tetrachloroethene MSV/45486 (563903) 0.31 µg/L 
353.2 NO2 + NO3 MT/38648 (562763) 0.0070 mg/L 
353.2 NO2 + NO3 MT/38648 (562763) 0.0050 mg/L 
200.8 Nickel, Dissolved MPRP/86345 (563674) 0.16 µg/L 
200.8 Zinc, Dissolved MPRP/86345 (563674) 3.5 µg/L 
200.8 Vanadium, Dissolved MPRP/86613 (585415) 0.34 µg/L 

Detections of the identified analytes in the associated samples that were less than the applicable reporting limits 
were assigned U qualifiers.  Detections of the identified analytes in the associated samples that were greater than 
the reporting limits but less than 10 times the blank results were assigned JB qualifiers.   
Non-detections of the identified analytes in the associated samples and detections that were above the reporting limit and 
greater than ten times the blank concentration did not require qualification. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although matrix spikes were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC MSV/45471 (563746) Not Associated 
8260B VOC MSV/45486 (563903) MW-124 
8260B VOC MSV/45494 (564158) SD-I-02 
8260B VOC MSV/45514 (564444) EMW-32 from data set 10447481 
8260B VOC MSV/45538 (564896) Not Associated 
8270D SVOC OEXT/45037 (563565) Not Prepared 

RSK-175 Gases AIR/31729 (563116) Not Prepared 
MA-VPH VPH MT/38811 (564125) Not Associated 
MA-EPH EPH MTPR/5945 (564765) Not Associated 

200.8 Metals MPRP/86204 (562769) Not Associated 

200.8 Metals MPRP/86345 (563674) MW-105 from data set 10447481 
MW-122 from data set 10447720 

200.8 Metals MPRP/86613 (565415) Not Associated 

245.1 Mercury MERP/23854 (563977) MW-101 from data set 10447302  
and Not Associated 

245.1 Mercury MERP/23899 (564623) Not Associated 
300.0 Anions MT/38672 (562920) Not Associated 
353.2 NO2+NO3 MT/38648 (562763) Not Associated 
5310C TOC WETA/46829 (300715) MW-101 

Not Prepared – Matrix spikes were not prepared for this batch.   
Not Associated – The MS sample source was not associated with this project. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exception. 

The reported recovery for manganese in the MSD for Method 200.8 batch MPRP/86345 (563674) was within the laboratory 
acceptance limits but outside the data validation limits of 75-125% at 130%.  However, this result not used as the basis for 
qualification since the native sample concentration was greater than 4 times the spike added and the acceptance limits 
were not applicable. 

The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCS 
QC Limits 

8260B 1,1,2-Trichloroethane MSV/45514 (564444) 127% 75-125% 
8260B 2,2-Dichloropropane MSV/45514 (564444) 130% 70-125% 
8260B 2,2-Dichloropropane MSV/45538 (564896) 126% 70-125% 

1,1,2-Trichloroethane and 2,2-dichloropropane were not detected in the associated samples in the identified batches and 
the results did not require qualification based on the evidence of potential high bias. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, Trip Blank, one field blank sample, 20180912-04, and one equipment blank sample, 20180912-05, 
were collected as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank, field blank, and/or equipment blank samples, with the 
following exceptions. 

Blank Sample 
ID Sample Type Method Analyte Concentration 

(µg/L) 
20180912-04 Field Blank EPA 8260B Tetrachloroethene 0.35 
20180912-04 Field Blank MADEP EPH Total Extractable Hydrocarbons 131 
20180912-04 Field Blank EPA 200.8 Aluminum, Dissolved 7.0 
20180912-04 Field Blank EPA 200.8 Barium, Dissolved 0.23 
20180912-04 Field Blank EPA 200.8 Cadmium, Dissolved 0.03 
20180912-04 Field Blank EPA 200.8 Chromium, Dissolved 0.38 
20180912-04 Field Blank EPA 200.8 Copper, Dissolved 0.68 
20180912-04 Field Blank EPA 200.8 Iron, Dissolved 8.1 
20180912-04 Field Blank EPA 200.8 Lead, Dissolved 0.06 
20180912-04 Field Blank EPA 200.8 Manganese, Dissolved 0.57 
20180912-04 Field Blank EPA 200.8 Nickel, Dissolved 0.36 
20180912-04 Field Blank EPA 200.8 Thallium, Dissolved 0.027 
20180912-04 Field Blank EPA 200.8 Zinc, Dissolved 8.0 
20180912-05 Equipment Blank EPA 8260B Tetrachloroethene 0.38 
20180912-05 Equipment Blank EPA 200.8 Chromium, Dissolved 0.27 
20180912-05 Equipment Blank EPA 200.8 Copper, Dissolved 0.25 
20180912-05 Equipment Blank EPA 200.8 Zinc, Dissolved 2.5 

The detections of tetrachloroethene in the field and equipment blanks were previously attributed to potential laboratory 
contamination based on method blank detections.  Additional qualification of tetrachloroethene results for associated 
samples was not required.  Likewise, the detections of nickel and zinc in the field blank sample were determined to 
originate in the laboratory based on the method blank results for Method 200.8 batch MPRP/86345 (563674).  Qualification 
of sample data was not required based on the field blank and/or equipment blank results for these analytes. 

Detections of the identified analytes in the associated samples that were less than the applicable reporting limits 
were assigned U qualifiers.  Detections of the identified analytes in the associated samples that were greater than 
the reporting limits but less than 10 times the blank results were assigned JB qualifiers.   
In cases where an analyte was detected in more than one blank, the hierarchy of trip blank –> field blank –> equipment 
blank was used to determine the most probable source of contamination and qualifier reasons were applied to reflect that 
determination. 

Non-detections of the identified analytes in the associated samples and detections that were above the reporting limit and 
greater than ten times the blank concentration did not require qualification. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Two field 
duplicates were collected with 22 unique field samples.   

• Sample 20180912-01 was collected as a field duplicate of sample MW-116. 

• Sample 20180912-02 was collected as a field duplicate of sample BPGP85. 

• Sample 20180912-03 was collected as a field duplicate of sample MW-130. 
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VALIDATION CRITERIA CHECKLIST 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Tables at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared as summarized in the table below. 

Method Analytes Batch MS Sample Source 
RSK-175 Gases AIR/31729 (563116) SD-I-01 and Not Associated 

300.0 Anions MT/38672 (562920) RH-MW-3 and  
BPGP50 from data set 10446934 

353.2 NO2+NO3 MT/38648 (562763) MW-101 and Not Associated 
MA-VPH VPH MT/38811 (564125) Not Associated 
MA-EPH EPH MTPR/5945 (564765) MW-108 

Not Associated – The laboratory duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were reported for some samples from analyses performed by more than one method as 
summarized in the following table.   

  8260B 8270D MA-VPH 
1,2,4-Trichlorobenzene X X   
1,2-Dichlorobenzene X X   
1,3-Dichlorobenzene X X   
1,4-Dichlorobenzene X X   

Benzene X   X 
Ethylbenzene X   X 

Hexachlorobutadiene X X   
m&p-Xylene X   X 

Methyl-tert-butyl ether X   X 
Naphthalene X X X 

o-Xylene X   X 
Toluene X   X 

Xylene (Total) X   X 

These analytes were not detected by the identified methods with the exceptions summarized below. 

Sample Analyte Method  Result Reporting 
Limit Units RPD 

MW-108 Benzene 
8260B 0.25 1.0 

µg/L -----  
MA-VPH ND 0.5 

MW-108 Naphthalene 
8260B ND 4.0 

µg/L -----  MA-VPH 2.4 5.0 
8270D ND 10.2 

 = the detection in one or both analyses was within 5 times the reporting limit.  RPD limits were not applicable. 

----- = an RPD could not be calculated 

The analytical results for target analytes produced by independent methods were within the measurement uncertainty of the 
analyses and qualification of results was not required based on the differences in results. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals analyses were not performed for the samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-116 
Field Duplicate Sample ID:  20180912-01 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

cis-1,2-Dichloroethene EPA 8260B 1.6 1.4 13.3% +/-RL 

Tetrachloroethene EPA 8260B 1.2 1.3 8.0% +/-RL 

Trichloroethene EPA 8260B 1.9 1.9 0.0% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 

 
 

Client Sample ID:  BPGP85 
Field Duplicate Sample ID:  20180912-02 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

cis-1,2-Dichloroethene EPA 8260B 0.82 0.75 8.9% +/-RL 

Tetrachloroethene EPA 8260B 11.7 10.4 11.8% 

Trichloroethene EPA 8260B 2.2 2.3 4.4% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 

 
 

Client Sample ID:  MW-130 
Field Duplicate Sample ID:  20180912-03 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Tetrachloroethene EPA 8260B 0.37 0.42 12.7% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-AN Sample was analyzed outside of the method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

FBD Field blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,1,1-Trichloroethane EPA 8260B BPGP 08 10447302021 0.77 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,1,2-Trichloroethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethene EPA 8260B BPGP 84 10447302019 0.77 1 µg/L J MDLRL 
1,1-Dichloroethene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,2,3-Trichlorobenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,2,3-Trichloropropane EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 
1,2,4-Trichlorobenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,2,4-Trimethylbenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B Trip Blank 10447302027 ND 10 µg/L UJ HT-AN 
1,2-Dibromoethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,2-Dichloroethane EPA 8260B ZPMW-1 10447302005 0.69 1 µg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,2-Dichloroethane EPA 8260B BPGP 08 10447302021 0.47 1 µg/L J MDLRL 
1,2-Dichloroethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 
1,3,5-Trimethylbenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,3-Dichloropropane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
1,4-Dichlorobenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
2,2-Dichloropropane EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 

2-Butanone EPA 8260B Trip Blank 10447302027 ND 5 µg/L UJ HT-AN 
2-Chlorotoluene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
4-Chlorotoluene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B SYS-EMW-3 10447302025 1.3 5 µg/L J MDLRL 
4-Methyl-2-Pentanone EPA 8260B Trip Blank 10447302027 ND 5 µg/L UJ HT-AN 

Acetone EPA 8260B Trip Blank 10447302027 ND 20 µg/L UJ HT-AN 
Allyl Chloride EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 

Aluminum, Dissolved EPA 200.8 EMW-03 10447302002 14.7 20 µg/L U FBD, MDLRL 
Aluminum, Dissolved EPA 200.8 20180912-04 10447302009 7 20 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 MW-101 10447302001 0.18 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 EMW-03 10447302002 0.21 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 ZPMW-1 10447302005 0.16 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 MW 111 10447302015 0.23 0.5 µg/L J MDLRL 
Barium, Dissolved EPA 200.8 20180912-04 10447302009 0.23 0.3 µg/L J MDLRL 

Benzene EPA 8260B MW-108 10447302007 0.25 1 µg/L J MDLRL 
Benzene EPA 8260B BPGP 84 10447302019 0.24 1 µg/L J MDLRL 
Benzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

Bromobenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
Bromochloromethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Bromoform EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 
Bromomethane EPA 8260B MW-101 10447302001 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-124 MS/MSD 10447302003 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-130 10447302004 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B ZPMW-1 10447302005 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-107 10447302006 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-108 10447302007 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180912-03 10447302008 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180912-04 10447302009 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180912-05 10447302010 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B RH-MW-3 10447302011 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW 114 10447302012 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B RH-MW-7 10447302013 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B RH-MW-1 10447302014 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW 111 10447302015 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW 116 10447302016 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180912-01 10447302017 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW 112 10447302018 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP 84 10447302019 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP 12 10447302020 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP 08 10447302021 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP 85 10447302022 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 

Cadmium, Dissolved EPA 200.8 MW-101 10447302001 0.042 0.08 µg/L U FBD, MDLRL 
Cadmium, Dissolved EPA 200.8 ZPMW-1 10447302005 0.1 0.08 µg/L JB FBD 
Cadmium, Dissolved EPA 200.8 20180912-04 10447302009 0.03 0.08 µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 MW 111 10447302015 0.065 0.08 µg/L U FBD, MDLRL 
Carbon tetrachloride EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Chlorobenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
Chloroethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
Chloroform EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

Chloromethane EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 
Chromium, Dissolved EPA 200.8 MW-101 10447302001 0.46 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 EMW-03 10447302002 0.33 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 20180912-04 10447302009 0.38 0.5 µg/L J MDLRL 
Chromium, Dissolved EPA 200.8 20180912-05 10447302010 0.27 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 MW 111 10447302015 1.1 0.5 µg/L JB FBD 
cis-1,2-Dichloroethene EPA 8260B ZPMW-1 10447302005 0.79 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B BPGP 85 10447302022 0.82 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B 20180912-02 10447302026 0.75 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

cis-1,3-Dichloropropene EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 
Copper, Dissolved EPA 200.8 MW-101 10447302001 1.2 1 µg/L JB FBD 
Copper, Dissolved EPA 200.8 EMW-03 10447302002 1.5 1 µg/L JB FBD 
Copper, Dissolved EPA 200.8 ZPMW-1 10447302005 1.3 1 µg/L JB FBD 
Copper, Dissolved EPA 200.8 20180912-04 10447302009 0.68 1 µg/L J MDLRL 
Copper, Dissolved EPA 200.8 20180912-05 10447302010 0.25 1 µg/L U FBD, MDLRL 
Copper, Dissolved EPA 200.8 MW 111 10447302015 2.8 1 µg/L JB FBD 

Dibromochloromethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
Dibromomethane EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
Dichlorofluoromethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

Diethyl ether EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 
Ethylbenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

Fluorene 8270D MW-108 10447302007 1.7 10.2 µg/L J MDLRL 
Hexachlorobutadiene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Iron, Dissolved EPA 200.8 EMW-03 10447302002 16.3 50 µg/L U FBD, MDLRL 
Iron, Dissolved EPA 200.8 20180912-04 10447302009 8.1 50 µg/L J MDLRL 

Isopropylbenzene EPA 8260B SYS-EMW-3 10447302025 0.68 1 µg/L J MDLRL 
Isopropylbenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
Lead, Dissolved EPA 200.8 20180912-04 10447302009 0.06 0.1 µg/L J MDLRL 
Lead, Dissolved EPA 200.8 MW 111 10447302015 0.55 0.1 µg/L JB FBD 

m,p-Xylene EPA 8260B Trip Blank 10447302027 ND 2 µg/L UJ HT-AN 
Methylene Chloride EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 

MTBE EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
Naphthalene MADEP-VPH MW-108 10447302007 2.4 5 µg/L J MDLRL 
Naphthalene EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 

n-Butylbenzene EPA 8260B SYS-EMW-3 10447302025 0.7 1 µg/L J MDLRL 
n-Butylbenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

Nickel, Dissolved EPA 200.8 20180912-04 10447302009 0.36 0.5 µg/L U MBD, MDLRL 
n-Propylbenzene EPA 8260B SYS-EMW-3 10447302025 0.69 1 µg/L J MDLRL 
n-Propylbenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

o-Xylene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
p-Isopropyltoluene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
sec-Butylbenzene EPA 8260B ZPMW-1 10447302005 0.66 1 µg/L J MDLRL 
sec-Butylbenzene EPA 8260B MW-108 10447302007 0.8 1 µg/L J MDLRL 
sec-Butylbenzene EPA 8260B MW 114 10447302012 0.62 1 µg/L J MDLRL 
sec-Butylbenzene EPA 8260B SYS-EMW-3 10447302025 0.76 1 µg/L J MDLRL 
sec-Butylbenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

Styrene EPA 8260B SYS-EMW-3 10447302025 0.6 1 µg/L J MDLRL 
Styrene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B MW 114 10447302012 0.52 1 µg/L J MDLRL 
tert-Butylbenzene EPA 8260B BPGP 84 10447302019 0.46 1 µg/L J MDLRL 
tert-Butylbenzene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 



 

 
 
201812_TierII_10447302_APP-G35.docx 20 of 21 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Tetrachloroethene EPA 8260B MW-124 MS/MSD 10447302003 1.7 1 µg/L JB MBD 
Tetrachloroethene EPA 8260B MW-130 10447302004 0.37 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B MW-107 10447302006 0.55 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B MW-108 10447302007 0.27 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B 20180912-03 10447302008 0.42 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B 20180912-04 10447302009 0.35 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B 20180912-05 10447302010 0.38 1 µg/L U MBD, MDLRL 
Tetrachloroethene EPA 8260B MW 111 10447302015 1.6 1 µg/L JB MBD 
Tetrachloroethene EPA 8260B MW 116 10447302016 1.2 1 µg/L JB MBD 
Tetrachloroethene EPA 8260B 20180912-01 10447302017 1.3 1 µg/L JB MBD 
Tetrachloroethene EPA 8260B MW 112 10447302018 1.4 1 µg/L JB MBD 
Tetrachloroethene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
Tetrahydrofuran EPA 8260B Trip Blank 10447302027 ND 10 µg/L UJ HT-AN 

Thallium, Dissolved EPA 200.8 MW-101 10447302001 0.038 0.1 µg/L U FBD, MDLRL 
Thallium, Dissolved EPA 200.8 ZPMW-1 10447302005 0.039 0.1 µg/L U FBD, MDLRL 
Thallium, Dissolved EPA 200.8 20180912-04 10447302009 0.027 0.1 µg/L J MDLRL 
Thallium, Dissolved EPA 200.8 MW 111 10447302015 0.057 0.1 µg/L U FBD, MDLRL 

Toluene EPA 8260B SYS-EMW-3 10447302025 0.54 1 µg/L J MDLRL 
Toluene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

Total Extractable Hydrocarbons MADEP-EPH MW-108 10447302007 648 223 µg/L JB FBD 
Total Extractable Hydrocarbons MADEP-EPH 20180912-04 10447302009 131 245 µg/L J MDLRL 

trans-1,2-Dichloroethene EPA 8260B RH-MW-1 10447302014 0.51 1 µg/L J MDLRL 
trans-1,2-Dichloroethene EPA 8260B BPGP 84 10447302019 0.22 1 µg/L J MDLRL 
trans-1,2-Dichloroethene EPA 8260B BPGP 08 10447302021 0.18 1 µg/L J MDLRL 
trans-1,2-Dichloroethene EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B Trip Blank 10447302027 ND 4 µg/L UJ HT-AN 
Trichloroethene EPA 8260B MW-108 10447302007 0.38 0.4 µg/L J MDLRL 
Trichloroethene EPA 8260B Trip Blank 10447302027 ND 0.4 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Trichlorofluoromethane EPA 8260B Trip Blank 10447302027 ND 1 µg/L UJ HT-AN 
Vinyl Chloride EPA 8260B Trip Blank 10447302027 ND 0.2 µg/L UJ HT-AN 
Xylenes, Total EPA 8260B Trip Blank 10447302027 ND 3 µg/L UJ HT-AN 
Zinc, Dissolved EPA 200.8 MW-101 10447302001 2.9 5 µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 EMW-03 10447302002 3 5 µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 ZPMW-1 10447302005 4.9 5 µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 20180912-04 10447302009 8 5 µg/L JB MBD 
Zinc, Dissolved EPA 200.8 20180912-05 10447302010 2.5 5 µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 MW 111 10447302015 4.5 5 µg/L J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, and Pace Analytical in Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site 
located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  09/13/2018 

Date Validated:  11/06/2018 (revised 11/14/2018) Sample End Date:  09/13/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Dissolved Gases (Ethane, Ethene, and Methane) by US Environmental Protection Agency (EPA) Method RSK-175 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Anions (Chloride and Sulfate) by EPA Method 300.0 
 Nitrate (NO3) plus Nitrite (NO2) as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Method for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10447481 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

BNMW-8 10447481001 

BNMW-21 10447481002 

BNMW-20 10447481003 

MW-105 10447481004 

EMW-32 10447481005 

EMW-28 10447481006 

MW-110 10447481007 

20180913-01 10447481008 

20180913-04 10447481009 

20180913-05 10447481010 

Trip Blank 10447481011 

BNMW-23 10447481012 

REGAL-I-01 10447481013 

BPGP 93 10447481014 

BPGP 87 10447481015 

BPGP 81 10447481016 

BPGP 80 10447481017 

20180913-02 10447481018 

BNMW-17 10447481019 

BNMW-9 10447481020 

MW-106 10447481021 
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Client Sample ID Laboratory Sample Number 

MW-133 10447481022 

MW-132 10447481023 

MW-134 10447481024 

MW-113 10447481025 

20180913-03 10447481026 

MW-115 10447481027 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
JB Estimated concentration due to blank contamination 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,854 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
 
This data validation report was revised to include results of the fractionation portion of the Method MA-EPH analysis for 
sample BNMW-17.  Initial findings for the remaining analyses of the samples were not changed in this revision.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  (This qualifier was applied to 
QC data and qualification of sample results was not required.) 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

S5 – Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis). 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were not required since custody was maintained at all times. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilutions 
were applied for the analyses of the submitted samples.  

Method Sample(s) Analyte(s) Dilution Factor 
8260B MW-105, BPGP 80 VOCs 2 
8260B BPGP 87 Tetrachloroethene 2 
8260B MW-115 VOCs 5 
8260B MW-105 Tetrachloroethene 5 
8260B BPGP 80 Tetrachloroethene 10 
8260B MW-115 Tetrachloroethene 25 

MA-EPH BNMW-17 Total Extractable Hydrocarbons 2 
MA-EPH BNMW-17 Total Extractable Hydrocarbons 5 

353.2 BNMW-23 NO2 + NO3 5 
300.0 BNMW-23 Chloride and Sulfate 50 
5310C BNMW-23 TOC 2 
200.8 MW-105 Manganese 5 
200.8 BNMW-23 Manganese 10 
200.8 BNMW-17 Barium and Manganese 10 

    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC.  The CoC analytical request noted Total Organic Carbon by Method 9060; 
however, the laboratory used Method 5310C.  Method 5310C provides acceptable sensitivity, accuracy, and precision as an 
alternative to Method 9060.  Validation action was not required. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperatures outside the 
recommended temperature range of 4°C ± 2°C at 0.0°C to 1.2°C as noted on the CoC and the Sample Condition Upon 
Receipt Form.  The samples were noted to be intact and the cooler temperatures recorded at Pace-Minneapolis were 0.1°C 
and 3.7°C.  The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did not report the sample 
containers as broken or frozen. 

Pace-Billings noted the presence of headspace (bubbles greater than 6 millimeters (mm) in diameter) in several sample 
containers designated for analysis of volatile constituents.  Pace-Minneapolis noted headspace both larger and smaller than 
6 mm in diameter in multiple sample containers for submitted samples.  Unaffected sample vials were available for the 
requested analyses and validation action was not required based on these observations.   

However, by application of the HS qualifier, the laboratory indicated that the Method MA-VPH analysis for sample MW-105 
and the Method 8260B analysis for sample Trip Blank were performed using a sample vial with headspace greater than 6 
mm in diameter.  Following EPA guidance, the holding time for these analyses were reduced from 14 days to 7 days from 
sampling to analysis. 

The laboratory noted that one vial for sample MW-113 was broken in the laboratory.  Additional containers were available 
for this sample and validation action was not required. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

The analysis of sample MW-105 for VPH constituents by Method MA-VPH was performed 1 day after expiration of 
the reduced holding time of 7 days.  The VPH target analytes were assigned J- qualifiers if detected and UJ 
qualifiers if not detected in this analysis due to the holding time exceedance. 
The analysis of sample Trip Blank for VOCs by Method 8260B was performed 1 day after expiration of the reduced 
holding time of 7 days.  The VOC target analytes were assigned J- qualifiers if detected and UJ qualifiers if not 
detected in this analysis due to the holding time exceedance. 
The extraction of sample 20180913-04 for Method MA-EPH fractionation was performed 4 days after expiration of 
the 14 day holding time from sampling to extraction.  The target analytes were not detected in the sample and the 
results were assigned UJ qualifiers. 
The extraction of sample BNMW-17 for Method MA-EPH fractionation was performed 29 days after expiration of the 
14 day holding time from sampling to extraction.  The target analytes were detected in the sample and the results 
were assigned J qualifiers. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) and milligrams per liter (mg/L) 
which were acceptable for the sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MA-VPH and MA-EPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

By application of the CL qualifier, the laboratory indicated that continuing calibration verification results for 
bromomethane in batch MSV/45538 were outside the acceptance limits.  Bromomethane was not detected in the 
associated samples analyzed in this batch and the results were assigned UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 
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VALIDATION CRITERIA CHECKLIST 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
MADEP EPH Aromatic (C11-C22) MTPR/5969 (566453) 92.7 µg/L 
MADEP EPH Aliphatic (C19-C36) MTPR/5969 (566453) 54.5 µg/L 
MADEP EPH Aromatic (C11-C22) MTPR/6042 (571819) 92.7 µg/L 
MADEP EPH Aliphatic (C19-C36) MTPR/6042 (571819) 54.5 µg/L 

EPA 353.2 Nitrogen, NO2 plus NO3 MT/38674 (562928) 0.0060 mg/L 
EPA 353.2 Nitrogen, NO2 plus NO3 MT/38674 (562928) 0.0070 mg/L 
EPA 200.8 Nickel, Dissolved MPRP/86345 (563674) 0.16 µg/L 
EPA 200.8 Zinc, Dissolved MPRP/86345 (563674) 3.5 µg/L 
EPA 200.8 Vanadium, Dissolved MPRP/86613 (565415) 0.34 µg/L 

Zinc was detected in associated sample BNMW-23 at a concentration less than the applicable reporting limit and 
the result was assigned a U qualifier.  Detections of zinc in the associated samples that were greater than the 
reporting limits but less than 10 times the blank results were assigned JB qualifiers.  The detection of C19-C36 
aliphatics reported for sample BNMW-17 in MADEP EPH batch MTPR/6042 (571819) was less than the applicable 
reporting limit and the result was assigned a U qualifier. 
Non-detections of the identified analytes in the associated samples and detections that were above the reporting limit and 
greater than ten times the blank concentrations did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although matrix spikes were not prepared for all analyses.  The matrix spike sample sources are indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC MSV/45494 (564158) SD-I-02 from data set 10447302 
8260B VOC MSV/45514 (564444) EMW-32 
8260B VOC MSV/45515 (564445) BPGP 87 
8260B VOC MSV/45538 (564896) Not Associated 
8270D SVOC OEXT/45037 (563565) Not Prepared 

RSK-175 Gases AIR/31737 (563404) Not Prepared 
MA-VPH VPH MT/38811 (564125) Not Associated 
MA-EPH EPH MTPR/5945 (564765) Not Associated 
MA-EPH EPH MTPR/5969 (566453) Not Prepared 
MA-EPH EPH MTPR/6042 (571819) Not Prepared 

200.8 Metals MPRP/86345 (563674) MW-105 and MW-122 from data set 10447720 
200.8 Metals MPRP/86613 (565415) Not Associated 

245.1 Mercury MERP/23853 (563976) MW-105 and MW-122 from data set 10447720 
245.1 Mercury MERP/23899 (564623) Not Associated 
300.0 Anions MT/38870 (564682) Not Associated 
353.2 NO2+NO3 MT/38674 (562928) Not Associated 
5310C TOC WETA/46829 (300715) MW-101 from data set 10447302 

Not Prepared – Matrix spikes were not prepared for this batch.   
Not Associated – The MS sample source was not associated with this project. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exception. 

The reported recovery for manganese in the MSD for Method 200.8 batch MPRP/86345 (563674) was within the laboratory 
acceptance limits but outside the data validation limits of 75-125% at 130%.  However, this result not used as the basis for 
qualification since the native sample concentration was greater than 4 times the spike added and the acceptance limits 
were not applicable. 

The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCS 
QC Limits 

8260B 1,1,2-Trichloroethane MSV/45514 (564444) 127% 75-125% 
8260B 2,2-Dichloropropane MSV/45514 (564444) 130% 70-125% 
8260B 2,2-Dichloropropane MSV/45538 (564896) 126% 70-125% 

1,1,2-Trichloroethane and 2,2-dichloropropane were not detected in the associated samples in the identified batches and 
the results did not require qualification based on the evidence of potential high bias. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits, with the 
following exceptions.   

The reported recoveries for the Method MA-VPH surrogate a,a,a-trifluorotoluene were outside the acceptance 
limits of 70-130% in samples MW-105 and BPGP 80 at 194% and 186%, respectively, indicating potential high bias.  
Method MA-VPH target analytes were detected in sample MW-105 and since the results were previously qualified J- 
due to holding time exceedance, the flag was changed to J without a bias indicator.  The detected MA-VPH 
analytes in sample BPGP 80 were assigned J+ qualifiers based on the evidence of potential high bias.  The non-
detect target analytes in these samples did not require qualification. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, Trip Blank, one field blank sample, 20180913-04, and one equipment blank sample, 20180913-05, 
were collected as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank, field blank, and/or equipment blank samples, with the 
following exceptions. 

Blank Sample ID Sample Type Method Analyte Concentration (µg/L) 

20180913-04 Field Blank MADEP EPH EPH (screen) 85.4 
20180913-04 Field Blank EPA 200.8 Aluminum, Dissolved 11.2 
20180913-04 Field Blank EPA 200.8 Barium, Dissolved 0.19 
20180913-04 Field Blank EPA 200.8 Copper, Dissolved 0.24 
20180913-04 Field Blank EPA 200.8 Zinc, Dissolved 3.2 
20180913-05 Equipment Blank MADEP EPH Total Extractable Hydrocarbons 132 
20180913-05 Equipment Blank EPA 200.8 Chromium, Dissolved 0.29 
20180913-05 Equipment Blank EPA 200.8 Iron, Dissolved 6.9 
20180913-05 Equipment Blank EPA 200.8 Lead, Dissolved 0.10 
Trip Blank Trip Blank EPA 8260B Acetone 9.8 

The detection of zinc in the field blank was previously attributed to potential laboratory contamination based on a method 
blank detection.  Additional qualification of zinc results for associated samples was not required. 

Detections of the identified analytes in the associated samples that were less than the applicable reporting limits 
were assigned U qualifiers.  Detections of the identified analytes in the associated samples that were greater than 
the reporting limits but less than 10 times the blank results were assigned JB qualifiers.   
Non-detections of the identified analytes in the associated samples and detections that were above the reporting limit and 
greater than ten times the blank concentration did not require qualification. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.  Three field 
duplicates were collected with 22 unique field samples.   

• Sample 20180913-01 was collected as a field duplicate of sample EMW-28. 

• Sample 20180913-02 was collected as a field duplicate of sample BPGP81. 

• Sample 20180913-03 was collected as a field duplicate of sample MW-113. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Tables at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared as summarized in the table below. 

Method Analytes Batch MS Sample Source 
RSK-175 Gases AIR/31737 (563404) BNMW-23 

300.0 Anions MT/38870 (564682) Not Associated 
353.2 NO2+NO3 MT/38674 (562928) BNMW-23 and Not Associated 

MA-VPH VPH MT/38811 (564125) Not Associated 
MA-EPH EPH MTPR/5945 (564765) MW-108 from data set 10447302 

Not Associated – The laboratory duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were reported for some samples from analyses performed by more than one method as 
summarized in the following table.   

  8260B 8270D MA-VPH 
1,2,4-Trichlorobenzene X X   
1,2-Dichlorobenzene X X   
1,3-Dichlorobenzene X X   
1,4-Dichlorobenzene X X   

Benzene X   X 
Ethylbenzene X   X 

Hexachlorobutadiene X X   
m&p-Xylene X   X 

Methyl-tert-butyl ether X   X 
Naphthalene X X X 

o-Xylene X   X 
Toluene X   X 

Xylene (Total) X   X 

These analytes were not detected by the identified methods with the exceptions summarized below. 

Sample Analyte Method  Result Reporting 
Limit Units RPD 

MW-105 Benzene 
8260B 0.30 2.0 

µg/L -----  
MA-VPH ND 0.5 

BPGP 80 Benzene 
8260B 0.49 2.0 

µg/L 10.8%  
MA-VPH 0.44 0.5 

BNMW-17 Benzene 
8260B 0.12 1.0 

µg/L -----  
MA-VPH ND 0.5 

BNMW-17 Naphthalene 
8260B 2.0 4.0 

µg/L 66.7%  
MA-VPH 4.0 5.0 

 = the detection in one or both analyses was within 5 times the reporting limit.  RPD limits were not applicable. 

----- = an RPD could not be calculated 

The analytical results for target analytes produced by independent methods were within the measurement uncertainty of the 
analyses and qualification of results was not required based on the differences in results. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals analyses were not performed for the samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  EMW-28 
Field Duplicate Sample ID:  20180913-01 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Bromodichloromethane EPA 8260B 7.2 7.3 1.4% 

Chloroform EPA 8260B 32.7 32.8 0.3% 

Dibromochloromethane EPA 8260B 1.3 1.3 0.0% +/-RL 

Tetrachloroethene EPA 8260B 0.23 0.21 9.1% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 

 
 

Client Sample ID:  BPGP 81 
Field Duplicate Sample ID:  20180913-02 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

cis-1,2-Dichloroethene EPA 8260B 4.4 4.3 2.3% 

Tetrachloroethene EPA 8260B 69.9 75.9 8.2% 

Trichloroethene EPA 8260B 4.5 4.7 4.3% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 

 
 

Client Sample ID:  MW-113 
Field Duplicate Sample ID:  20180913-03 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

1,1,1-Trichloroethane EPA 8260B 1.5 1.5 0.0% +/-RL 

1,1-Dichloroethane EPA 8260B 5.6 5.4 3.6% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-EX Sample was extracted outside of the method holding time. 

HT-AN Sample was analyzed outside of the method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

FBD Field blank detection 

EBD Equipment blank detection 

TBD Trip blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,1,1-Trichloroethane EPA 8260B BNMW-8 10447481001 0.39 1  µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,1,1-Trichloroethane EPA 8260B MW-133 10447481022 0.52 1  µg/L J MDLRL 

1,1,2,2-Tetrachloroethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,1,2-Trichloroethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

1,1,2-Trichlorotrifluoroethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,1-Dichloroethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,1-Dichloroethane EPA 8260B MW-134 10447481024 0.7 1  µg/L J MDLRL 
1,1-Dichloroethene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

1,1-Dichloropropene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,2,3-Trichlorobenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,2,3-Trichloropropane EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
1,2,4-Trichlorobenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,2,4-Trimethylbenzene EPA 8260B BNMW-8 10447481001 0.43 1  µg/L J MDLRL 
1,2,4-Trimethylbenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

1,2-Dibromo-3-Chloropropane EPA 8260B Trip Blank 10447481011 ND 10  µg/L UJ HT-AN 
1,2-Dibromoethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,2-Dichloroethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
1,3,5-Trimethylbenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

1,3-Dichlorobenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,3-Dichloropropane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
1,4-Dichlorobenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
2,2-Dichloropropane EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 

2-Butanone EPA 8260B Trip Blank 10447481011 ND 5  µg/L UJ HT-AN 
2-Butanone EPA 8260B BNMW-17 10447481019 3.7 5  µg/L J MDLRL 

2-Chlorotoluene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
4-Chlorotoluene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B Trip Blank 10447481011 ND 5  µg/L UJ HT-AN 
4-Methyl-2-Pentanone EPA 8260B BNMW-17 10447481019 0.82 5  µg/L J MDLRL 

Acetone EPA 8260B Trip Blank 10447481011 9.8 20  µg/L J- HT-AN, MDLRL 
Acetone EPA 8260B BNMW-23 10447481012 16 20  µg/L U MDLRL, TBD 

Allyl Chloride EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
Aluminum, Dissolved EPA 200.8 MW-105 10447481004 18.1 20  µg/L U FBD, MDLRL 
Aluminum, Dissolved EPA 200.8 20180913-04 10447481009 11.2 20  µg/L J MDLRL 
Aluminum, Dissolved EPA 200.8 BNMW-23 10447481012 14.7 20  µg/L U FBD, MDLRL 
Aluminum, Dissolved EPA 200.8 BPGP 80 10447481017 31 20  µg/L JB FBD 
Aluminum, Dissolved EPA 200.8 BNMW-17 10447481019 91.3 20  µg/L JB FBD 
Antimony, Dissolved EPA 200.8 MW-105 10447481004 0.46 0.5  µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 BNMW-23 10447481012 0.15 0.5  µg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Antimony, Dissolved EPA 200.8 BPGP 80 10447481017 0.11 0.5  µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 BNMW-17 10447481019 0.18 0.5  µg/L J MDLRL 
Barium, Dissolved EPA 200.8 20180913-04 10447481009 0.19 0.3  µg/L J MDLRL 

Benzene EPA 8260B MW-105 10447481004 0.3 2  µg/L J MDLRL 
Benzene MADEP-VPH MW-105 10447481004 ND 0.5  µg/L UJ HT-AN 
Benzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Benzene EPA 8260B BNMW-23 10447481012 0.3 1  µg/L J MDLRL 
Benzene MADEP-VPH BPGP 80 10447481017 0.44 0.5  µg/L J+ HR-SUR, MDLRL 
Benzene EPA 8260B BPGP 80 10447481017 0.49 2  µg/L J MDLRL 
Benzene EPA 8260B BNMW-17 10447481019 0.12 1  µg/L J MDLRL 

Beryllium, Dissolved EPA 200.8 BNMW-17 10447481019 0.2 0.2  µg/L J MDLRL 
Bromobenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

Bromochloromethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Bromodichloromethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

Bromoform EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
Bromomethane EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
Bromomethane EPA 8260B 20180913-03 10447481026 ND 4  µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-115 10447481027 ND 20  µg/L UJ HDRRF 

C11-C22, Aromatic, Unadjusted MADEP-EPH 20180913-04 10447481009 ND 216  µg/L UJ HT-EX 
C11-C22, Aromatic, Unadjusted MADEP-EPH BNMW-17 10447481019 1500 403 µg/L J HT-EX 
C19-C36, Aliphatic, Unadjusted MADEP-EPH 20180913-04 10447481009 ND 216  µg/L UJ HT-EX 

C19-C36, Aliphatic, Unadjusted MADEP-EPH BNMW-17 10447481019 134 202 µg/L U HT-EX, MBD, 
MDLRL 

C5-C8, Aliphatic, Adjusted MADEP-VPH MW-105 10447481004 95.7 20  µg/L J HR-SUR, HT-AN 
C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP 80 10447481017 210 20  µg/L J+ HR-SUR 
C5-C8, Aliphatic, Adjusted MADEP-VPH BNMW-17 10447481019 5.5 20  µg/L J MDLRL 

C5-C8, Aliphatic, Unadjusted MADEP-VPH MW-105 10447481004 95.7 20  µg/L J HR-SUR, HT-AN 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP 80 10447481017 210 20  µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BNMW-17 10447481019 5.5 20  µg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

C9-C10, Aromatic, Unadjusted MADEP-VPH MW-105 10447481004 ND 20  µg/L UJ HT-AN 
C9-C12, Aliphatic, Adjusted MADEP-VPH MW-105 10447481004 ND 20  µg/L UJ HT-AN 

C9-C12, Aliphatic, Unadjusted MADEP-VPH MW-105 10447481004 ND 20  µg/L UJ HT-AN 
C9-C18, Aliphatic, Unadjusted MADEP-EPH 20180913-04 10447481009 ND 216  µg/L UJ HT-EX 
C9-C18, Aliphatic, Unadjusted MADEP-EPH BNMW-17 10447481019 71.4 202 µg/L J HT-EX, MDLRL 

Cadmium, Dissolved EPA 200.8 MW-105 10447481004 0.031 0.08  µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 BNMW-23 10447481012 0.055 0.08  µg/L J MDLRL 
Carbon tetrachloride EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

Chlorobenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Chloroethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Chloroform EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

Chloromethane EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
Chromium, Dissolved EPA 200.8 MW-105 10447481004 0.21 0.5  µg/L U EBD, MDLRL 
Chromium, Dissolved EPA 200.8 20180913-05 10447481010 0.29 0.5  µg/L J MDLRL 
Chromium, Dissolved EPA 200.8 BNMW-23 10447481012 0.31 0.5  µg/L U EBD, MDLRL 
Chromium, Dissolved EPA 200.8 BPGP 80 10447481017 1.8 0.5  µg/L JB EBD 
Chromium, Dissolved EPA 200.8 BNMW-17 10447481019 2.3 0.5  µg/L JB EBD 
cis-1,2-Dichloroethene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
cis-1,2-Dichloroethene EPA 8260B BPGP 87 10447481015 0.71 1  µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B MW-133 10447481022 0.29 1  µg/L J MDLRL 

cis-1,3-Dichloropropene EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
Cobalt, Dissolved EPA 200.8 BNMW-17 10447481019 0.42 0.5  µg/L J MDLRL 
Copper, Dissolved EPA 200.8 MW-105 10447481004 0.81 1  µg/L U FBD, MDLRL 
Copper, Dissolved EPA 200.8 20180913-04 10447481009 0.24 1  µg/L J MDLRL 
Copper, Dissolved EPA 200.8 BNMW-23 10447481012 0.62 1  µg/L U FBD, MDLRL 
Copper, Dissolved EPA 200.8 BNMW-17 10447481019 1.1 1  µg/L JB FBD 

Dibromochloromethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Dibromomethane EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Dichlorodifluoromethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Dichlorofluoromethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

Diethyl ether EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
EPH Screen MADEP-EPH 20180913-04 10447481009 85.4 216  µg/L J MDLRL 

Ethylbenzene MADEP-VPH MW-105 10447481004 ND 0.5  µg/L UJ HT-AN 
Ethylbenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Iron, Dissolved EPA 200.8 20180913-05 10447481010 6.9 50  µg/L J MDLRL 
Iron, Dissolved EPA 200.8 BNMW-23 10447481012 52.1 50  µg/L JB EBD 
Iron, Dissolved EPA 200.8 BPGP 80 10447481017 24.6 50  µg/L U EBD, MDLRL 

Isopropylbenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Lead, Dissolved EPA 200.8 MW-105 10447481004 0.53 0.1  µg/L JB EBD 
Lead, Dissolved EPA 200.8 BNMW-23 10447481012 0.2 0.1  µg/L JB EBD 
Lead, Dissolved EPA 200.8 BNMW-17 10447481019 0.54 0.1  µg/L JB EBD 

m,p-Xylene MADEP-VPH MW-105 10447481004 ND 0.5  µg/L UJ HT-AN 
m,p-Xylene EPA 8260B Trip Blank 10447481011 ND 2  µg/L UJ HT-AN 

Methylene Chloride EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
Methylene Chloride EPA 8260B MW-115 10447481027 5.2 20  µg/L J MDLRL 

MTBE MADEP-VPH MW-105 10447481004 ND 1  µg/L UJ HT-AN 
MTBE EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

Naphthalene MADEP-VPH MW-105 10447481004 ND 5  µg/L UJ HT-AN 
Naphthalene EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 
Naphthalene EPA 8260B BNMW-17 10447481019 2 4  µg/L J MDLRL 
Naphthalene MADEP-VPH BNMW-17 10447481019 4 5  µg/L J MDLRL 

n-Butylbenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
n-Propylbenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 

o-Xylene MADEP-VPH MW-105 10447481004 ND 0.5  µg/L UJ HT-AN 
o-Xylene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

p-Isopropyltoluene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
p-Isopropyltoluene EPA 8260B BNMW-23 10447481012 0.57 1  µg/L J MDLRL 
sec-Butylbenzene EPA 8260B MW-105 10447481004 0.84 2  µg/L J MDLRL 
sec-Butylbenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
sec-Butylbenzene EPA 8260B BNMW-17 10447481019 0.37 1  µg/L J MDLRL 
Silver, Dissolved EPA 200.8 MW-105 10447481004 0.46 0.5  µg/L J MDLRL 
Silver, Dissolved EPA 200.8 BPGP 80 10447481017 0.17 0.5  µg/L J MDLRL 

Styrene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
tert-Butylbenzene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
tert-Butylbenzene EPA 8260B BNMW-23 10447481012 0.52 1  µg/L J MDLRL 
Tetrachloroethene EPA 8260B EMW-28 10447481006 0.23 1  µg/L J MDLRL 
Tetrachloroethene EPA 8260B 20180913-01 10447481008 0.21 1  µg/L J MDLRL 
Tetrachloroethene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Tetrachloroethene EPA 8260B MW-132 10447481023 0.85 1  µg/L J MDLRL 
Tetrahydrofuran EPA 8260B Trip Blank 10447481011 ND 10  µg/L UJ HT-AN 

Thallium, Dissolved EPA 200.8 MW-105 10447481004 0.051 0.1  µg/L J MDLRL 
Thallium, Dissolved EPA 200.8 BNMW-23 10447481012 0.075 0.1  µg/L J MDLRL 

Toluene MADEP-VPH MW-105 10447481004 ND 0.5  µg/L UJ HT-AN 
Toluene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Toluene EPA 8260B BNMW-23 10447481012 0.22 1  µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-105 10447481004 167 217  µg/L U EBD, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH 20180913-04 10447481009 ND 647  µg/L UJ HT-EX 
Total Extractable Hydrocarbons MADEP-EPH 20180913-05 10447481010 132 216  µg/L J MDLRL 
Total Extractable Hydrocarbons MADEP-EPH BPGP 80 10447481017 86.7 203  µg/L U EBD, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH BNMW-17 10447481019 1500 1210 µg/L J HT-EX 

Total Volatile Hydrocarbons MADEP-VPH MW-105 10447481004 90.3 20  µg/L J HR-SUR, HT-AN 
Total Volatile Hydrocarbons MADEP-VPH BPGP 80 10447481017 194 20  µg/L J+ HR-SUR 

trans-1,2-Dichloroethene EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

trans-1,2-Dichloroethene EPA 8260B BNMW-23 10447481012 0.53 1  µg/L J MDLRL 
trans-1,3-Dichloropropene EPA 8260B Trip Blank 10447481011 ND 4  µg/L UJ HT-AN 

Trichloroethene EPA 8260B Trip Blank 10447481011 ND 0.4  µg/L UJ HT-AN 
Trichloroethene EPA 8260B MW-106 10447481021 0.33 0.4  µg/L J MDLRL 

Trichlorofluoromethane EPA 8260B Trip Blank 10447481011 ND 1  µg/L UJ HT-AN 
Vanadium, Dissolved EPA 200.8 MW-105 10447481004 0.6 1  µg/L J MDLRL 

Vinyl Chloride EPA 8260B Trip Blank 10447481011 ND 0.2  µg/L UJ HT-AN 
Xylenes, Total MADEP-VPH MW-105 10447481004 ND 2  µg/L UJ HT-AN 
Xylenes, Total EPA 8260B Trip Blank 10447481011 ND 3  µg/L UJ HT-AN 
Zinc, Dissolved EPA 200.8 20180913-04 10447481009 3.2 5  µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 BNMW-23 10447481012 2.8 5  µg/L U MBD, MDLRL 
Zinc, Dissolved EPA 200.8 BPGP 80 10447481017 5.6 5  µg/L JB MBD 
Zinc, Dissolved EPA 200.8 BNMW-17 10447481019 10.1 5  µg/L JB MBD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, and Pace Analytical in Green Bay, Wisconsin, evaluating samples from the Billings PCE Plume site 
located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  09/14/2018 

Date Validated:  11/06/2018 Sample End Date:  09/15/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D 
 Dissolved Gases (Ethane, Ethene, and Methane) by US Environmental Protection Agency (EPA) Method RSK-175 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Dissolved Metals by EPA Method 200.8 
 Dissolved Mercury by EPA Method 245.1 
 Anions (Chloride and Sulfate) by EPA Method 300.0 
 Nitrate (NO3) plus Nitrite (NO2) as Nitrogen by EPA Method 353.2 
 Total Organic Carbon (TOC) by Standard Method for the Examination of Water and Wastewater (SM) Method 5310C 

Laboratory Project ID:  10447720 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

 
SAMPLE NUMBERS TABLE 

 
Client Sample ID Laboratory Sample Number 

BPGP22 10447720001 

BPGP83 10447720002 

BPGP02 10447720003 

BPGP61 10447720004 

BPGP49 10447720005 

BPGP53 10447720006 

BPGP59 10447720007 

BPGP65B 10447720008 

BPGP60 10447720009 

BPGP67 10447720010 

BPGP78 10447720011 

20180914-01 10447720012 

MW135 10447720013 

20180914-02 10447720014 

MW-129 10447720015 

MW-119 10447720016 

MW-120 10447720017 

MW-121 10447720018 

MW-122 10447720019 

MW-128 10447720020 
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Client Sample ID Laboratory Sample Number 

MW-100 10447720021 

BPGP65 10447720022 

BPGP63 10447720023 

BPGP51B 10447720024 

MW-117 10447720025 

MW-118 10447720026 

EMW-18 10447720027 

BMW-1 10447720028 

BMW07-1 10447720029 

BMW-4 10447720030 

MW109 10447720031 

PEP07 10447720032 

20180914-03 10447720033 

BPGW01 10447720034 

BPGP46 10447720035 

MW-108 10447720036 

BPGP51 10447720037 

BPGP76 10447720038 

BPGP74 10447720039 

PAI-WEST 10447720040 

TRIP BLANK 10447720041 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 
JB Estimated concentration due to blank contamination 
UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 2,915 
data points excluding the blank samples.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  (This qualifier was applied to 
QC data and qualification of sample results was not required.) 

H5 – Reanalysis conducted in excess of EPA method holding time. Results confirm original analysis performed in hold time. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

LS – Analyte recovery in the laboratory control sample (LCS) was outside QC limits for one or more of the constituent 
analytes used in the calculated result. 

M0 – Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

MS – Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the 
calculated result. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

R1 – RPD value was outside control limits. 

S2 – Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from 
sample re-analysis). 

SS – This analyte did not meet the secondary source verification criteria for the initial calibration. The reported result should 
be considered an estimated value. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were not required since custody was maintained at all times. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 
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VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  The following dilutions 
were applied for the analyses of the submitted samples.  

Method 8260B:  Dilution factors of 2 to 500 times were applied to multiple samples for the analysis of the full Method 8260B 
target list or individual analytes as required. 

Method MA-VPH:  Sample BPGP02 was diluted by a factor of 5 times for the analysis of ethylbenzene, C9-C10 aromatic 
hydrocarbons, and C9-C12 aliphatics. 

Method 200.8:  A dilution factor of 5 times was applied to sample BPGP59 for the analysis of dissolved manganese and 
samples BPGP78, MW109, and BPGP46 were diluted by factors of 10 times. 

Method 300.0:  Dilution factors of 10 to 100 times were applied to select samples for the analysis of chloride and sulfate. 

Method 353.2:  Samples BPGP02 and BPGP59 were diluted by a factor of 2 times for the analysis of nitrate plus nitrite and 
a dilution factor of 20 times was applied to samples MW-128 and BMW-1. 

Method 5310C:  A dilution factor of 2 times was applied to sample BPGP78 for the analysis of TOC and sample BPGP02 
was diluted by a factor of 3 times.    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC.  The CoC analytical request noted Total Organic Carbon by Method 9060; 
however, the laboratory used Method 5310C.  Method 5310C provides acceptable sensitivity, accuracy, and precision as an 
alternative to Method 9060.  Validation action was not required. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperatures both within 
and outside the recommended temperature range of 4°C ± 2°C at 0.3°C to 3.0°C as noted on the CoC and the Sample 
Condition Upon Receipt Form.  The samples were noted to be intact and the cooler temperatures recorded at Pace-
Minneapolis were 1.3°C to 5.7°C.  The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did 
not report the sample containers as broken or frozen. 

Pace-Billings noted the presence of headspace (bubbles greater than 6 millimeters (mm) in diameter) in several sample 
containers designated for analysis of volatile constituents.  Pace-Minneapolis noted headspace smaller than 6 mm in 
diameter in multiple sample containers for submitted samples.  Unaffected sample vials were available for the requested 
analyses and validation action was not required based on these observations.   

However, by application of the HS qualifier, the laboratory indicated that the Method 8260B analyses for samples 
BPGP65B, 20180914-01, and BMW-1 (tetrachloroethene only) were performed using a sample vial with headspace greater 
than 6 mm in diameter.  Following EPA guidance, the holding time for these analyses were reduced from 14 days to 7 days 
from sampling to analysis. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times, with the 
following exceptions. 

The analyses of samples BPGP65B, 20180914-01, and BMW-1 for VOCs by Method 8260B were performed 4 to 8 
days after expiration of the reduced holding time of 7 days.  The VOC target analytes were assigned J- qualifiers if 
detected and UJ qualifiers if not detected in this analysis due to the holding time exceedance. 
The analyses of samples BPGP46 for tetrachloroethene and BPGP78 for n-propylbenzene by Method 8260B were 
performed 1 to 3 days after expiration of the holding time of 14 days.  These analytes were detected in the samples 
and the results were assigned J- qualifiers due to the holding time exceedance. 



 

 
 
8 of 34 201812_TierII_10447720_APP-G37.docx 

VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) and milligrams per liter (mg/L) 
which were acceptable for the sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MA-VPH and MA-EPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

By application of the CL qualifier, the laboratory indicated that continuing calibration verification results for 
bromomethane in batches MSV/45538, MSV/45558, and MSV/45575 were outside the acceptance limits.  
Bromomethane was not detected in the associated samples analyzed in these batches and the results were 
assigned UJ qualifiers. 
By application of the SS qualifier, the laboratory indicated that initial or continuing calibration verification result 
for 1,1-dichloroethene in Method 8260B batch MSV/45625 (566072) was outside the acceptance limits.  1,1-
Dichloroethene was not detected in the associated samples analyzed in this batch and the results were assigned 
UJ qualifiers. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
EPA 8260B 1,2,3-Trichlorobenzene MSV/45625 0.48 µg/L 
EPA 8260B Naphthalene MSV/45625 0.51 µg/L 
EPA 353.2 Nitrogen, NO2 plus NO3 MT/38747 0.005 mg/L 
EPA 353.2 Nitrogen, NO2 plus NO3 MT/38747 0.005 mg/L 
EPA 353.2 Nitrogen, NO2 plus NO3 MT/38813 0.004 mg/L 
EPA 353.2 Nitrogen, NO2 plus NO3 MT/38813 0.007 mg/L 
EPA 200.8 Nickel, Dissolved MPRP/86345 0.16 µg/L 
EPA 200.8 Zinc, Dissolved MPRP/86345 3.5 µg/L 
EPA 200.8 Vanadium, Dissolved MPRP/86613 0.34 µg/L 

Nitrate plus nitrite was detected in associated sample MW-108 in batch MT/38813 at a concentration less than the 
applicable reporting limit and the result was assigned a U qualifier.  Zinc was detected in the associated samples 
in batch MPRP/86345 at concentrations less than the applicable reporting limits and the results were assigned U 
qualifiers. 
Non-detections of the identified analytes in the associated samples and detections that were above the reporting limit and 
greater than ten times the blank concentrations did not require qualification. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although matrix spikes were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC MSV/45515 (564445) BPGP 87 from data set 10447418 
8260B VOC MSV/45538 (564896) Not Associated 
8260B VOC MSV/45558 (565184) Not Associated 
8260B VOC MSV/45575 (565516) PEP07 
8260B VOC MSV/45625 (566072) Not Associated 
8270D SVOC OEXT/45088 (564429) Not Prepared 

RSK-175 Gases AIR/31737 (563404) Not Prepared 
MA-VPH VPH MT/38868 (564674) BPGP02 
MA-EPH EPH MTPR/5949 (565077) BPGP02 

200.8 Metals MPRP/86345 (563674) MW-122 and  
MW-105 from data set 10447481 

200.8 Metals MPRP/86613 (565415) Not Associated 

245.1 Mercury MERP/23853 (563976) MW-122 and  
MW-105 from data set 10447481  

245.1 Mercury MERP/23899 (564623) Not Associated 
300.0 Anions MT/38922 (565094) MW-108 and Not Associated 
353.2 NO2+NO3 MT/38747 (563591) Not Associated 
353.2 NO2+NO3 MT/38813 (564154) MW-108 and Not Associated 
5310C TOC WETA/46846 (300844) BPGP02 and Not Associated 

Not Prepared – Matrix spikes were not prepared for this batch.   
Not Associated – The MS sample source was not associated with this project. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked amount was more than four times the spike added, 
with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC 

Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

8260B 2,2-Dichloropropane MSV/45575 144% OK 58-137% OK 30% 
MA-VPH Aliphatic (C05-C08),Unadjusted MT/38868  32% ----- 70-130% ----- ----- 
MA-VPH Aliphatic (C09-C12),Unadjusted MT/38868  36% ----- 70-130% ----- ----- 
MA-VPH Aromatic (C09-C10) MT/38868  54% ----- 70-130% ----- ----- 
MA-VPH Benzene MT/38868  35% ----- 70-130% ----- ----- 
MA-VPH m&p-Xylene MT/38868  45% ----- 70-130% ----- ----- 
MA-VPH Naphthalene MT/38868  48% ----- 70-130% ----- ----- 
MA-VPH o-Xylene MT/38868  47% ----- 70-130% ----- ----- 
MA-VPH Toluene MT/38868  48% ----- 70-130% ----- ----- 
MA-VPH Total Purgeable Hydrocarbons MT/38868  35% ----- 70-130% ----- ----- 
MA-VPH Xylene (Total) MT/38868  46% ----- 70-130% ----- ----- 

----- = MSD not analyzed 

The identified Method MA-VPH analytes were assigned J- qualifiers in the associated samples if detected and the 
non-detect results for these analytes were qualified UJ due to evidence of potential low bias. 
2,2- Dichloropropane was not detected in the associated samples in Method 8260B batch MSV/45575 (565516) and 
qualification was not required based on the evidence of potential high bias. 

The reported recovery for manganese in the MSD for Method 200.8 batch MPRP/86345 (563674) was within the laboratory 
acceptance limits but outside the data validation limits of 75-125% at 130%.  However, this result not used as the basis for 
qualification since the native sample concentration was greater than 4 times the spike added and the acceptance limits 
were not applicable.  Likewise, the recoveries for tetrachloroethene in the MS and MSD for Method 8260B batch 
MSV/45575 (565516) were not evaluated since the concentration in the parent sample was greater than 4 times the spike 
added and the acceptance limits were not applicable. 

The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

Method Analyte Batch LCS 
Recovery 

LCS QC 
Limits 

8260B 2,2-Dichloropropane MSV/45538 (564896) 126% 70-125% 
8260B 2,2-Dichloropropane MSV/45575 (565516) 129% 70-125% 
8260B 1,1,2-Trichlorotrifluoroethane MSV/45625 (566072) 129% 74-125% 
8260B 1,1-Dichloroethene MSV/45625 (566072) 133% 73-125% 
8260B 1,1-Dichloropropene MSV/45625 (566072) 128% 75-125% 
8260B 1,2,3-Trichlorobenzene MSV/45625 (566072) 133% 74-126% 
8260B 1,2,3-Trichloropropane MSV/45625 (566072) 127% 75-125% 
8260B 1,2,4-Trichlorobenzene MSV/45625 (566072) 138% 75-125% 
8260B 1,2,4-Trimethylbenzene MSV/45625 (566072) 127% 75-125% 
8260B 1,2-Dibromo-3-chloropropane MSV/45625 (566072) 138% 64-129% 
8260B 1,2-Dibromoethane (EDB) MSV/45625 (566072) 135% 75-125% 
8260B 1,3-Dichlorobenzene MSV/45625 (566072) 126% 75-125% 
8260B Bromobenzene MSV/45625 (566072) 127% 75-125% 
8260B Carbon tetrachloride MSV/45625 (566072) 136% 75-125% 
8260B Ethylbenzene MSV/45625 (566072) 126% 75-125% 
8260B Hexachloro-1,3-butadiene MSV/45625 (566072) 141% 75-125% 
8260B n-Butylbenzene MSV/45625 (566072) 138% 75-125% 
8260B n-Propylbenzene MSV/45625 (566072) 126% 75-125% 
8260B o-Xylene MSV/45625 (566072) 128% 75-125% 
8260B p-Isopropyltoluene MSV/45625 (566072) 130% 75-125% 
8260B sec-Butylbenzene MSV/45625 (566072) 141% 75-125% 
8260B Styrene MSV/45625 (566072) 130% 75-125% 
8260B tert-Butylbenzene MSV/45625 (566072) 126% 75-125% 
8260B trans-1,3-Dichloropropene MSV/45625 (566072) 129% 75-125% 
8260B Trichlorofluoromethane MSV/45625 (566072) 136% 71-131% 
8260B Xylene (Total) MSV/45625 (566072) 126% 75-125% 

The analytes identified above in bold were detected in associated samples and the results were assigned J+ 
qualifiers due to evidence of potential high bias.  The non-detect results for the listed analytes did not require 
qualification in the associated samples based on the identified LCS non-conformances. 

While the recoveries were within acceptance limits for the LCS and LCSD for total extractable hydrocarbons in 
Method MA-EPH batch MTPR/5949 (565077), the RPD value for the LCS/LCSD exceeded the acceptance limit of 
25% at 27%.  Total extractable hydrocarbons was detected in the associated samples in the batch and the results 
were assigned J qualifiers due to evidence of poor precision. 
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VALIDATION CRITERIA CHECKLIST 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries for the submitted samples were within laboratory QC limits, with the following exceptions.   

The reported recovery for the Method MA-VPH surrogate a,a,a-trifluorotoluene in sample BPGP59 was outside the 
acceptance limits of 70-130% at 414%, indicating potential high bias.  Method MA-VPH target analytes were 
detected in sample BPGP59 and since some results were previously qualified J- due to matrix spike recoveries 
below the laboratory QC limits, those flags were changed to J without a bias indicator.  The detected result for C5-
C8 aliphatics was not previously qualified in sample BPGP59 and the result was assigned a J+ qualifier based on 
the evidence of potential high bias.  The non-detect target analytes in this sample did not require qualification. 

Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on their specific surrogate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the number of samples.  
One trip blank sample, TRIP BLANK, one field blank sample, 20180914-02, and one equipment blank sample, 20180914-
03, were collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank sample, with the following exceptions. 
Blank Sample 

ID Sample Type Method Analyte Concentration 
(µg/L) 

TRIP BLANK Trip Blank EPA 8260B Acetone 16.6 
TRIP BLANK Trip Blank EPA 8260B Methylene Chloride 1.5 
20180914-02 Field Blank EPA 8260B Methylene Chloride 1.1 
20180914-02 Field Blank MADEP EPH Total Extractable Hydrocarbons 96.5 
20180914-02 Field Blank EPA 200.8 Barium, Dissolved 0.11 
20180914-02 Field Blank EPA 200.8 Chromium, Dissolved 0.58 
20180914-02 Field Blank EPA 200.8 Iron, Dissolved 7.5 
20180914-02 Field Blank EPA 200.8 Nickel, Dissolved 0.17 
20180914-02 Field Blank EPA 200.8 Zinc, Dissolved 2.8 
20180914-03 Equipment Blank EPA 8260B Methylene Chloride 1.4 
20180914-03 Equipment Blank MADEP EPH Total Extractable Hydrocarbons 128 
20180914-03 Equipment Blank EPA 200.8 Chromium, Dissolved 0.35 
20180914-03 Equipment Blank EPA 200.8 Iron, Dissolved 7.4 
20180914-03 Equipment Blank EPA 200.8 Zinc, Dissolved 3.6 

The detection of zinc in the submitted samples was previously attributed to potential laboratory contamination based on a 
method blank detection.  Additional qualification of zinc results for associated samples was not required. 

Detections of the identified analytes in the associated samples that were less than the applicable reporting limits 
were assigned U qualifiers.  Detections of the identified analytes in the associated samples that were greater than 
the reporting limits but less than 10 times the blank results were assigned JB qualifiers.  Non-detections of the 
identified analytes in the associated samples and detections that were above the reporting limit and greater than ten times 
the blank concentration did not require qualification.   

In cases where an analyte was detected in more than one blank, the hierarchy of trip blank –> field blank –> equipment 
blank was used to determine the most probable source of contamination and qualifier reasons were applied accordingly.   
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VALIDATION CRITERIA CHECKLIST 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  One field 
duplicate was collected as part of this sample set.   

• Sample 20180914-01 was collected as a field duplicate of sample MW-135. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Tables at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  Laboratory duplicates were prepared as summarized in the table below. 

Method Analytes Batch MS Sample Source 
RSK-175 Gases AIR/31737 (563404) BNMW-23 from data set 10447481 

300.0 Anions MT/38922 (565094) BPGP02 
353.2 NO2+NO3 MT/38747 (563591) Not Associated 
353.2 NO2+NO3 MT/38813 (564154) Not Associated 

MA-VPH VPH MT/38868 (564674) BPGP59 
MA-EPH EPH MTPR/5949 (565077) BPGP59 

Not Associated – The laboratory duplicate sample source was not associated with this project. 

The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits or were not 
applicable since the result for one or both measurements was within 5 times the reporting limit. 

The RPD values for laboratory duplicate samples prepared from non-project samples were evaluated and considered but 
data were not qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

No 

 

Comments:  Target analytes were reported for some samples from analyses performed by more than one method as 
summarized in the following table. 

   
  8260B 8270D MA-VPH 

1,2,4-Trichlorobenzene X X   
1,2-Dichlorobenzene X X   
1,3-Dichlorobenzene X X   
1,4-Dichlorobenzene X X   

Benzene X   X 
Ethylbenzene X   X 

Hexachlorobutadiene X X   
m&p-Xylene X   X 

Methyl-tert-butyl ether X   X 
Naphthalene X X X 

o-Xylene X   X 
Toluene X   X 

Xylene (Total) X   X 

 

These analytes were not detected by the identified methods with the exceptions summarized below. 

Sample Analyte Method  Result Reporting 
Limit Units RPD 

BPGP02 Benzene 
8260B 156 1.0 

µg/L 5.3% 
MA-VPH 148 0.5 

BPGP59 Benzene 
8260B 1.1 J 2.0 

µg/L 0.0%  
MA-VPH 1.1 0.5 

BPGP78 Benzene 
8260B 119 1.0 

µg/L 5.2% 
MA-VPH 113 0.5 

BPGP46 Benzene 
8260B 1.2 1.0 

µg/L 47.4%  
MA-VPH 0.74 0.5 

BPGP02 Ethylbenzene 
8260B 280 2.0 

µg/L 30.0% 
MA-VPH 207 2.5 

BPGP78 Ethylbenzene 
8260B 235 1.0 

µg/L 16.6% 
MA-VPH 199 0.5 

BPGP02 m&p-Xylene 
8260B 114 2.0 

µg/L 4.5% 
MA-VPH 109 0.5 

BPGP78 m&p-Xylene 
8260B 1.3 J 1.0 

µg/L -----  
MA-VPH ND 0.5 

BPGP02 Naphthalene 
8260B 21.2 4.0 

µg/L 4.8% 
MA-VPH 20.2 5.0 

mkricken
Line



 

 
 
201812_TierII_10447720_APP-G37.docx 15 of 34 

VALIDATION CRITERIA CHECKLIST 

Sample Analyte Method  Result Reporting 
Limit Units RPD 

BPGP78 Naphthalene 
8260B 2.0 J 4.0 

µg/L -----  MA-VPH 1.7 J 5.0 
8270D ND 10 

MW-117 Naphthalene 
8260B 10.5 J 20 

µg/L 67.5%  
8270D 5.2 J 9.9 

BPGP02 o-Xylene 
8260B 6.2 1.0 

µg/L 24.1% 
MA-VPH 7.9 0.5 

BPGP02 Toluene 
8260B 14.6 1.0 

µg/L 8.5% 
MA-VPH 15.9 0.5 

BPGP78 Toluene 
8260B 0.41 J 1.0 

µg/L 145%  
MA-VPH 2.6 0.5 

BPGP02 Xylene (Total) 
8260B 121 3.0 

µg/L 3.4% 
MA-VPH 117 2.0 

 = the detection in one or both analyses was within 5 times the reporting limit.  RPD limits were not applicable. 

J = result between MDL and RL (estimated value) 

----- = an RPD could not be calculated 

The analytical results for target analytes produced by independent methods were within the measurement uncertainty of the 
analyses and qualification of results was not required based on the differences in results. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals analyses were not performed for the samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-135 
Field Duplicate Sample ID:  20180914-01 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

1,2-Dichloroethane EPA 8260B 1.0 1.0 0.0% +/-RL 

cis-1,2-Dichloroethene EPA 8260B 26.3 26.6 1.1% 

Tetrachloroethene EPA 8260B 83.0 80.5 3.1% 

Trichloroethene EPA 8260B 11.1 11.2 0.9% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-AN Sample was analyzed outside of the method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

HR-LCS The LCS and/or LCSD percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

ERPD-LCS The LCS/LCSD RPD exceeded the upper acceptable limit indicating poor precision. 

HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

FBD Field blank detection 

TBD Trip blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B BPGP49 10447720005 4.6 5 µg/L J MDLRL 
1,1,1,2-Tetrachloroethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,1,1,2-Tetrachloroethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,1,1,2-Tetrachloroethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

1,1,1-Trichloroethane EPA 8260B BPGP22 10447720001 0.37 1 µg/L J MDLRL 
1,1,1-Trichloroethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,1,1-Trichloroethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,1,1-Trichloroethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

1,1,2,2-Tetrachloroethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,1,2,2-Tetrachloroethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,1,2,2-Tetrachloroethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

1,1,2-Trichloroethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,1,2-Trichloroethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,2-Trichloroethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,1,2-Trichlorotrifluoroethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,1,2-Trichlorotrifluoroethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,1,2-Trichlorotrifluoroethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

1,1-Dichloroethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethane EPA 8260B PEP07/MS/MSD 10447720032 0.52 1 µg/L J MDLRL 
1,1-Dichloroethene EPA 8260B BPGP61 10447720004 0.17 1 µg/L J MDLRL 
1,1-Dichloroethene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,1-Dichloroethene EPA 8260B BPGW01 10447720034 ND 1 µg/L UJ HDRRF 
1,1-Dichloroethene EPA 8260B BPGP46 1044772035 ND 1 µg/L UJ HDRRF 

1,1-Dichloropropene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,1-Dichloropropene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,1-Dichloropropene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

1,2,3-Trichlorobenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,2,3-Trichlorobenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,2,3-Trichlorobenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,2,3-Trichloropropane EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
1,2,3-Trichloropropane EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
1,2,3-Trichloropropane EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 
1,2,4-Trichlorobenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,2,4-Trichlorobenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,2,4-Trichlorobenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,2,4-Trimethylbenzene EPA 8260B BPGP53 10447720006 0.4 1 µg/L J MDLRL 
1,2,4-Trimethylbenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,4-Trimethylbenzene EPA 8260B BPGP78 10447720011 0.66 1 µg/L J MDLRL 
1,2,4-Trimethylbenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,2,4-Trimethylbenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,2,4-Trimethylbenzene EPA 8260B BPGP46 10447720035 1.4 1 µg/L J+ HR-LCS 

1,2-Dibromo-3-Chloropropane EPA 8260B BPGP65B 10447720008 ND 10 µg/L UJ HT-AN 
1,2-Dibromo-3-Chloropropane EPA 8260B 20180914-01 10447720012 ND 10 µg/L UJ HT-AN 
1,2-Dibromo-3-Chloropropane EPA 8260B BMW-1 10447720028 ND 10 µg/L UJ HT-AN 

1,2-Dibromoethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,2-Dibromoethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,2-Dibromoethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

1,2-Dichlorobenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,2-Dichlorobenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,2-Dichlorobenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,2-Dichlorobenzene EPA 8260B BPGP46 10447720035 0.47 1 µg/L J MDLRL 
1,2-Dichloroethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,2-Dichloroethane EPA 8260B 20180914-01 10447720012 1 1 µg/L J- HT-AN 
1,2-Dichloroethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

1,2-Dichloropropane EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
1,2-Dichloropropane EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
1,2-Dichloropropane EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 

1,3,5-Trimethylbenzene EPA 8260B BPGP61 10447720004 0.47 1 µg/L J MDLRL 
1,3,5-Trimethylbenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,3,5-Trimethylbenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,3,5-Trimethylbenzene EPA 8260B MW-117 10447720025 2.4 5 µg/L J MDLRL 
1,3,5-Trimethylbenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,3,5-Trimethylbenzene EPA 8260B BPGP46 10447720035 0.53 1 µg/L J MDLRL 

1,3-Dichlorobenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,3-Dichlorobenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,3-Dichlorobenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,3-Dichloropropane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,3-Dichloropropane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,3-Dichloropropane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
1,4-Dichlorobenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
1,4-Dichlorobenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
1,4-Dichlorobenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
2,2-Dichloropropane EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
2,2-Dichloropropane EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
2,2-Dichloropropane EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 

2-Butanone EPA 8260B BPGP65B 10447720008 ND 5 µg/L UJ HT-AN 
2-Butanone EPA 8260B 20180914-01 10447720012 ND 5 µg/L UJ HT-AN 
2-Butanone EPA 8260B BMW-1 10447720028 ND 5 µg/L UJ HT-AN 

2-Chlorotoluene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
2-Chlorotoluene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
2-Chlorotoluene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
4-Chlorotoluene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
4-Chlorotoluene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
4-Chlorotoluene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

4-Methyl-2-Pentanone EPA 8260B BPGP65B 10447720008 ND 5 µg/L UJ HT-AN 
4-Methyl-2-Pentanone EPA 8260B 20180914-01 10447720012 ND 5 µg/L UJ HT-AN 
4-Methyl-2-Pentanone EPA 8260B MW-129 10447720015 0.96 5 µg/L J MDLRL 
4-Methyl-2-Pentanone EPA 8260B BMW-1 10447720028 ND 5 µg/L UJ HT-AN 

Acetone EPA 8260B BPGP61 10447720004 22.5 20 µg/L JB TBD 
Acetone EPA 8260B BPGP65B 10447720008 ND 20 µg/L UJ HT-AN 
Acetone EPA 8260B 20180914-01 10447720012 ND 20 µg/L UJ HT-AN 
Acetone EPA 8260B BMW-1 10447720028 ND 20 µg/L UJ HT-AN 
Acetone EPA 8260B TRIP BLANK 10447720041 16.6 20 µg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Allyl Chloride EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
Allyl Chloride EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
Allyl Chloride EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 

Antimony, Dissolved EPA 200.8 BPGP22 10447720001 0.095 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 BPGP59 10447720007 0.12 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 BPGP78 10447720011 0.18 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 MW-119 10447720016 0.19 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 MW-122 10447720019 0.12 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 BMW-1 10447720028 0.15 0.5 µg/L J MDLRL 
Antimony, Dissolved EPA 200.8 MW109 10447720031 0.12 0.5 µg/L J MDLRL 
Barium, Dissolved EPA 200.8 20180914-02 10447720014 0.11 0.3 µg/L J MDLRL 

Benzene MADEP-VPH BPGP02 10447720003 148 0.5 µg/L J- LR-MS 
Benzene EPA 8260B BPGP49 10447720005 1 5 µg/L J MDLRL 
Benzene MADEP-VPH BPGP59 10447720007 1.1 0.5 µg/L J HR-SUR, LR-MS 
Benzene EPA 8260B BPGP59 10447720007 1.1 2 µg/L J MDLRL 
Benzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Benzene MADEP-VPH BPGP78 10447720011 113 0.5 µg/L J- LR-MS 
Benzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Benzene MADEP-VPH 20180914-02 10447720014 ND 0.5 µg/L UJ LR-MS 
Benzene MADEP-VPH MW-119 10447720016 ND 0.5 µg/L UJ LR-MS 
Benzene MADEP-VPH MW-122 10447720019 ND 0.5 µg/L UJ LR-MS 
Benzene EPA 8260B BPGP63 10447720023 1.3 5 µg/L J MDLRL 
Benzene EPA 8260B BPGP51B 10447720024 0.19 1 µg/L J MDLRL 
Benzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
Benzene EPA 8260B BMW07-1 10447720029 0.2 1 µg/L J MDLRL 
Benzene EPA 8260B BMW-4 10447720030 0.36 1 µg/L J MDLRL 
Benzene MADEP-VPH MW109 10447720031 ND 0.5 µg/L UJ LR-MS 
Benzene MADEP-VPH 20180914-03 10447720033 ND 0.5 µg/L UJ LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Benzene EPA 8260B BPGW01 10447720034 0.78 1 µg/L J MDLRL 
Benzene MADEP-VPH BPGP46 10447720035 0.74 0.5 µg/L J- LR-MS 

Beryllium, Dissolved EPA 200.8 MW109 10447720031 0.095 0.2 µg/L J MDLRL 
Beryllium, Dissolved EPA 200.8 BPGP46 10447720035 0.069 0.2 µg/L J MDLRL 

Bromobenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Bromobenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Bromobenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

Bromochloromethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Bromochloromethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Bromochloromethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

Bromodichloromethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Bromodichloromethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Bromodichloromethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

Bromoform EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
Bromoform EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
Bromoform EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 

Bromomethane EPA 8260B BPGP83 10447720002 ND 8 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP59 10447720007 ND 8 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HDRRF, HT-AN 
Bromomethane EPA 8260B BPGP60 10447720009 ND 20 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP67 10447720010 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP78 10447720011 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HDRRF, HT-AN 
Bromomethane EPA 8260B MW135 10447720013 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180914-02 10447720014 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-129 10447720015 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-119 10447720016 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-120 10447720017 ND 4 µg/L UJ HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Bromomethane EPA 8260B MW-121 10447720018 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-122 10447720019 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-100 10447720021 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP65 10447720022 ND 20 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP63 10447720023 ND 20 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP51B 10447720024 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-117 10447720025 ND 20 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW-118 10447720026 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B EMW-18 10447720027 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HDRRF, HT-AN 
Bromomethane EPA 8260B BMW07-1 10447720029 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B BMW-4 10447720030 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B MW109 10447720031 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B PEP07/MS/MSD 10447720032 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B 20180914-03 10447720033 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP51 10447720037 ND 400 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP76 10447720038 ND 20 µg/L UJ HDRRF 
Bromomethane EPA 8260B BPGP74 10447720039 ND 200 µg/L UJ HDRRF 
Bromomethane EPA 8260B PAI-WEST 10447720040 ND 4 µg/L UJ HDRRF 
Bromomethane EPA 8260B TRIP BLANK 10447720041 ND 4 µg/L UJ HDRRF 

C5-C8, Aliphatic, Adjusted MADEP-VPH BPGP59 10447720007 214 20 µg/L J+ HR-SUR 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP02 10447720003 1370 20 µg/L J- LR-MS 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP59 10447720007 216 20 µg/L J HR-SUR, LR-MS 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP78 10447720011 1060 20 µg/L J- LR-MS 
C5-C8, Aliphatic, Unadjusted MADEP-VPH 20180914-02 10447720014 ND 20 µg/L UJ LR-MS 
C5-C8, Aliphatic, Unadjusted MADEP-VPH MW-119 10447720016 ND 20 µg/L UJ LR-MS 
C5-C8, Aliphatic, Unadjusted MADEP-VPH MW-122 10447720019 ND 20 µg/L UJ LR-MS 
C5-C8, Aliphatic, Unadjusted MADEP-VPH MW109 10447720031 ND 20 µg/L UJ LR-MS 
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C5-C8, Aliphatic, Unadjusted MADEP-VPH 20180914-03 10447720033 ND 20 µg/L UJ LR-MS 
C5-C8, Aliphatic, Unadjusted MADEP-VPH BPGP46 10447720035 863 20 µg/L J- LR-MS 

C9-C10, Aromatic, Unadjusted MADEP-VPH BPGP02 10447720003 434 100 µg/L J- LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH BPGP59 10447720007 ND 20 µg/L UJ LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH BPGP78 10447720011 347 20 µg/L J- LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH 20180914-02 10447720014 ND 20 µg/L UJ LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH MW-119 10447720016 ND 20 µg/L UJ LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH MW-122 10447720019 ND 20 µg/L UJ LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH MW109 10447720031 ND 20 µg/L UJ LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH 20180914-03 10447720033 ND 20 µg/L UJ LR-MS 
C9-C10, Aromatic, Unadjusted MADEP-VPH BPGP46 10447720035 13.3 20 µg/L J- LR-MS, MDLRL 

C9-C12, Aliphatic, Adjusted MADEP-VPH BPGP46 10447720035 14 20 µg/L J MDLRL 
C9-C12, Aliphatic, Unadjusted MADEP-VPH BPGP02 10447720003 1160 20 µg/L J- LR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH BPGP59 10447720007 ND 20 µg/L UJ LR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH BPGP78 10447720011 708 20 µg/L J- LR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH 20180914-02 10447720014 ND 20 µg/L UJ LR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH MW-119 10447720016 ND 20 µg/L UJ LR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH MW-122 10447720019 ND 20 µg/L UJ LR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH MW109 10447720031 ND 20 µg/L UJ LR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH 20180914-03 10447720033 ND 20 µg/L UJ LR-MS 
C9-C12, Aliphatic, Unadjusted MADEP-VPH BPGP46 10447720035 27.3 20 µg/L J- LR-MS 

Cadmium, Dissolved EPA 200.8 BPGP22 10447720001 0.059 0.08 µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 BPGP59 10447720007 0.053 0.08 µg/L J MDLRL 
Cadmium, Dissolved EPA 200.8 MW-122 10447720019 0.043 0.08 µg/L J MDLRL 
Carbon tetrachloride EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Carbon tetrachloride EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Carbon tetrachloride EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

Chlorobenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
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Chlorobenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Chlorobenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
Chloroethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Chloroethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Chloroethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
Chloroform EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Chloroform EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Chloroform EPA 8260B BPGP65 10447720022 4.5 5 µg/L J MDLRL 
Chloroform EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
Chloroform EPA 8260B BPGP74 10447720039 37.9 50 µg/L J MDLRL 

Chloromethane EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
Chloromethane EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
Chloromethane EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 

Chromium, Dissolved EPA 200.8 BPGP22 10447720001 0.71 0.5 µg/L JB FBD 
Chromium, Dissolved EPA 200.8 BPGP59 10447720007 0.36 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 BPGP78 10447720011 0.19 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 MW-122 10447720019 0.35 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 BMW-1 10447720028 0.26 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 MW109 10447720031 0.31 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 20180914-03 10447720033 0.35 0.5 µg/L U FBD, MDLRL 
Chromium, Dissolved EPA 200.8 BPGP46 10447720035 0.22 0.5 µg/L U FBD, MDLRL 
cis-1,2-Dichloroethene EPA 8260B BPGP65B 10447720008 0.54 1 µg/L J- HT-AN, MDLRL 
cis-1,2-Dichloroethene EPA 8260B 20180914-01 10447720012 26.6 1 µg/L J- HT-AN 
cis-1,2-Dichloroethene EPA 8260B MW-119 10447720016 0.54 1 µg/L J MDLRL 
cis-1,2-Dichloroethene EPA 8260B BMW-1 10447720028 20.9 1 µg/L J- HT-AN 

cis-1,3-Dichloropropene EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
cis-1,3-Dichloropropene EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
cis-1,3-Dichloropropene EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 
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Cobalt, Dissolved EPA 200.8 BPGP22 10447720001 0.31 0.5 µg/L J MDLRL 
Copper, Dissolved EPA 200.8 BPGP78 10447720011 0.47 1 µg/L J MDLRL 
Copper, Dissolved EPA 200.8 BPGP46 10447720035 0.67 1 µg/L J MDLRL 

Dibromochloromethane EPA 8260B BPGP22 10447720001 0.7 1 µg/L J MDLRL 
Dibromochloromethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Dibromochloromethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Dibromochloromethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

Dibromomethane EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
Dibromomethane EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
Dibromomethane EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 

Dichlorodifluoromethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Dichlorodifluoromethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Dichlorodifluoromethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
Dichlorofluoromethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Dichlorofluoromethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Dichlorofluoromethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

Diethyl ether EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
Diethyl ether EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
Diethyl ether EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 

Ethane RSK-175 BPGP02 10447720003 4.2 10 µg/L J MDLRL 
Ethane RSK-175 BPGP78 10447720011 7.5 10 µg/L J MDLRL 

Ethylbenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Ethylbenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Ethylbenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

Hexachlorobutadiene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Hexachlorobutadiene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Hexachlorobutadiene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

Iron, Dissolved EPA 200.8 20180914-02 10447720014 7.5 50 µg/L J MDLRL 
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Iron, Dissolved EPA 200.8 MW-119 10447720016 41.9 50 µg/L U FBD, MDLRL 
Iron, Dissolved EPA 200.8 MW-122 10447720019 5.9 50 µg/L U FBD, MDLRL 
Iron, Dissolved EPA 200.8 BMW-1 10447720028 13.9 50 µg/L U FBD, MDLRL 
Iron, Dissolved EPA 200.8 MW109 10447720031 7.3 50 µg/L U FBD, MDLRL 
Iron, Dissolved EPA 200.8 20180914-03 10447720033 7.4 50 µg/L U FBD, MDLRL 
Iron, Dissolved EPA 200.8 BPGP46 10447720035 54.8 50 µg/L JB FBD 

Isopropylbenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Isopropylbenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Isopropylbenzene EPA 8260B BPGP51B 10447720024 0.6 1 µg/L J MDLRL 
Isopropylbenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
Isopropylbenzene EPA 8260B BPGW01 10447720034 0.5 1 µg/L J MDLRL 
Isopropylbenzene EPA 8260B BPGP46 10447720035 0.3 1 µg/L J MDLRL 
Lead, Dissolved EPA 200.8 MW-119 10447720016 0.098 0.1 µg/L J MDLRL 
Lead, Dissolved EPA 200.8 MW-122 10447720019 0.052 0.1 µg/L J MDLRL 
Lead, Dissolved EPA 200.8 BMW-1 10447720028 0.047 0.1 µg/L J MDLRL 
Lead, Dissolved EPA 200.8 BPGP46 10447720035 0.087 0.1 µg/L J MDLRL 

m,p-Xylene MADEP-VPH BPGP02 10447720003 109 0.5 µg/L J- LR-MS 
m,p-Xylene MADEP-VPH BPGP59 10447720007 ND 0.5 µg/L UJ LR-MS 
m,p-Xylene EPA 8260B BPGP65B 10447720008 ND 2 µg/L UJ HT-AN 
m,p-Xylene EPA 8260B BPGP78 10447720011 1.3 2 µg/L J MDLRL 
m,p-Xylene MADEP-VPH BPGP78 10447720011 ND 0.5 µg/L UJ LR-MS 
m,p-Xylene EPA 8260B 20180914-01 10447720012 ND 2 µg/L UJ HT-AN 
m,p-Xylene MADEP-VPH 20180914-02 10447720014 ND 0.5 µg/L UJ LR-MS 
m,p-Xylene MADEP-VPH MW-119 10447720016 ND 0.5 µg/L UJ LR-MS 
m,p-Xylene MADEP-VPH MW-122 10447720019 ND 0.5 µg/L UJ LR-MS 
m,p-Xylene EPA 8260B BMW-1 10447720028 ND 2 µg/L UJ HT-AN 
m,p-Xylene MADEP-VPH MW109 10447720031 ND 0.5 µg/L UJ LR-MS 
m,p-Xylene MADEP-VPH 20180914-03 10447720033 ND 0.5 µg/L UJ LR-MS 
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m,p-Xylene MADEP-VPH BPGP46 10447720035 ND 0.5 µg/L UJ LR-MS 
Methylene Chloride EPA 8260B BPGP22 10447720001 1.6 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BPGP83 10447720002 2.2 8 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BPGP02 10447720003 2.7 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BPGP53 10447720006 1.7 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BPGP59 10447720007 3.3 8 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BPGP65B 10447720008 1.5 4 µg/L U HT-AN, MDLRL, TBD 
Methylene Chloride EPA 8260B BPGP67 10447720010 2.4 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BPGP78 10447720011 3.2 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
Methylene Chloride EPA 8260B 20180914-02 10447720014 1.1 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B MW-122 10447720019 1.2 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BPGP51B 10447720024 1.7 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B EMW-18 10447720027 1.3 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 
Methylene Chloride EPA 8260B BMW07-1 10447720029 0.99 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B PEP07/MS/MSD 10447720032 1.2 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B 20180914-03 10447720033 1.4 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BPGW01 10447720034 1.7 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B BPGP46 10447720035 2 4 µg/L U MDLRL, TBD 
Methylene Chloride EPA 8260B TRIP BLANK 10447720041 1.5 4 µg/L J MDLRL 

MTBE EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
MTBE EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
MTBE EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

Naphthalene MADEP-VPH BPGP02 10447720003 20.2 5 µg/L J- LR-MS 
Naphthalene MADEP-VPH BPGP59 10447720007 ND 5 µg/L UJ LR-MS 
Naphthalene EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
Naphthalene MADEP-VPH BPGP78 10447720011 1.7 5 µg/L J- LR-MS, MDLRL 
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Naphthalene EPA 8260B BPGP78 10447720011 2 4 µg/L J MDLRL 
Naphthalene EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
Naphthalene MADEP-VPH 20180914-02 10447720014 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH MW-119 10447720016 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH MW-122 10447720019 ND 5 µg/L UJ LR-MS 
Naphthalene 8270D MW-117 10447720025 5.2 9.9 µg/L J MDLRL 
Naphthalene EPA 8260B MW-117 10447720025 10.5 20 µg/L J MDLRL 
Naphthalene EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 
Naphthalene MADEP-VPH MW109 10447720031 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH 20180914-03 10447720033 ND 5 µg/L UJ LR-MS 
Naphthalene MADEP-VPH BPGP46 10447720035 ND 5 µg/L UJ LR-MS 

n-Butylbenzene EPA 8260B BPGP53 10447720006 0.39 1 µg/L J MDLRL 
n-Butylbenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
n-Butylbenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
n-Butylbenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
n-Butylbenzene EPA 8260B BPGP46 10447720035 0.97 1 µg/L J+ HR-LCS, MDLRL 

Nickel, Dissolved EPA 200.8 20180914-02 10447720014 0.17 0.5 µg/L J MDLRL 
Nitrogen, Nitrate & Nitrite EPA 353.2 MW-108 10447720036 0.006 0.01 mg/L U MBD, MDLRL 

n-Propylbenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
n-Propylbenzene EPA 8260B BPGP67 10447720010 0.53 1 µg/L J MDLRL 
n-Propylbenzene EPA 8260B BPGP78 10447720011 110 2 µg/L J- HT-AN 
n-Propylbenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
n-Propylbenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
n-Propylbenzene EPA 8260B BPGP46 10447720035 0.37 1 µg/L J+ HR-LCS, MDLRL 

o-Xylene MADEP-VPH BPGP02 10447720003 7.9 0.5 µg/L J- LR-MS 
o-Xylene EPA 8260B BPGP61 10447720004 0.75 1 µg/L J MDLRL 
o-Xylene MADEP-VPH BPGP59 10447720007 ND 0.5 µg/L UJ LR-MS 
o-Xylene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
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o-Xylene MADEP-VPH BPGP78 10447720011 ND 0.5 µg/L UJ LR-MS 
o-Xylene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
o-Xylene MADEP-VPH 20180914-02 10447720014 ND 0.5 µg/L UJ LR-MS 
o-Xylene MADEP-VPH MW-119 10447720016 ND 0.5 µg/L UJ LR-MS 
o-Xylene MADEP-VPH MW-122 10447720019 ND 0.5 µg/L UJ LR-MS 
o-Xylene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
o-Xylene MADEP-VPH MW109 10447720031 ND 0.5 µg/L UJ LR-MS 
o-Xylene MADEP-VPH 20180914-03 10447720033 ND 0.5 µg/L UJ LR-MS 
o-Xylene MADEP-VPH BPGP46 10447720035 ND 0.5 µg/L UJ LR-MS 
Phenol 8270D BPGP78 10447720011 1.4 10 µg/L J MDLRL 

p-Isopropyltoluene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
p-Isopropyltoluene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
p-Isopropyltoluene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
p-Isopropyltoluene EPA 8260B BPGP46 10447720035 0.19 1 µg/L J+ HR-LCS, MDLRL 
sec-Butylbenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
sec-Butylbenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
sec-Butylbenzene EPA 8260B MW-129 10447720015 1 1 µg/L J MDLRL 
sec-Butylbenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
sec-Butylbenzene EPA 8260B BPGW01 10447720034 2 1 µg/L J+ HR-LCS 
sec-Butylbenzene EPA 8260B BPGP46 10447720035 1.2 1 µg/L J+ HR-LCS 

Selenium, Dissolved EPA 200.8 BPGP46 10447720035 0.21 0.5 µg/L J MDLRL 
Silver, Dissolved EPA 200.8 BMW-1 10447720028 0.42 0.5 µg/L J MDLRL 

Styrene EPA 8260B BPGP02 10447720003 0.75 1 µg/L J MDLRL 
Styrene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Styrene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Styrene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

tert-Butylbenzene EPA 8260B BPGP02 10447720003 0.37 1 µg/L J MDLRL 
tert-Butylbenzene EPA 8260B BPGP61 10447720004 0.67 1 µg/L J MDLRL 
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tert-Butylbenzene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
tert-Butylbenzene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
tert-Butylbenzene EPA 8260B MW-129 10447720015 0.38 1 µg/L J MDLRL 
tert-Butylbenzene EPA 8260B MW-117 10447720025 1.9 5 µg/L J MDLRL 
tert-Butylbenzene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
tert-Butylbenzene EPA 8260B BPGW01 10447720034 0.15 1 µg/L J+ HR-LCS, MDLRL 
Tetrachloroethene EPA 8260B BPGP02 10447720003 0.9 1 µg/L J MDLRL 
Tetrachloroethene EPA 8260B BPGP65B 10447720008 1.9 1 µg/L J- HT-AN 
Tetrachloroethene EPA 8260B 20180914-01 10447720012 80.5 1 µg/L J- HT-AN 
Tetrachloroethene EPA 8260B MW-122 10447720019 0.48 1 µg/L J MDLRL 
Tetrachloroethene EPA 8260B EMW-18 10447720027 0.4 1 µg/L J MDLRL 
Tetrachloroethene EPA 8260B BMW-1 10447720028 154 2 µg/L J- HT-AN 
Tetrachloroethene EPA 8260B BPGP46 10447720035 2680 50 µg/L J- HT-AN 
Tetrahydrofuran EPA 8260B BPGP65B 10447720008 ND 10 µg/L UJ HT-AN 
Tetrahydrofuran EPA 8260B 20180914-01 10447720012 ND 10 µg/L UJ HT-AN 
Tetrahydrofuran EPA 8260B BMW-1 10447720028 ND 10 µg/L UJ HT-AN 

Thallium, Dissolved EPA 200.8 BPGP22 10447720001 0.041 0.1 µg/L J MDLRL 
Thallium, Dissolved EPA 200.8 BPGP78 10447720011 0.036 0.1 µg/L J MDLRL 
Thallium, Dissolved EPA 200.8 MW-119 10447720016 0.042 0.1 µg/L J MDLRL 
Thallium, Dissolved EPA 200.8 MW-122 10447720019 0.055 0.1 µg/L J MDLRL 
Thallium, Dissolved EPA 200.8 BMW-1 10447720028 0.082 0.1 µg/L J MDLRL 

Toluene MADEP-VPH BPGP02 10447720003 15.9 0.5 µg/L J- LR-MS 
Toluene EPA 8260B BPGP61 10447720004 0.11 1 µg/L J MDLRL 
Toluene MADEP-VPH BPGP59 10447720007 ND 0.5 µg/L UJ LR-MS 
Toluene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Toluene EPA 8260B BPGP78 10447720011 0.41 1 µg/L J MDLRL 
Toluene MADEP-VPH BPGP78 10447720011 2.6 0.5 µg/L J- LR-MS 
Toluene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Toluene MADEP-VPH 20180914-02 10447720014 ND 0.5 µg/L UJ LR-MS 
Toluene MADEP-VPH MW-119 10447720016 ND 0.5 µg/L UJ LR-MS 
Toluene MADEP-VPH MW-122 10447720019 ND 0.5 µg/L UJ LR-MS 
Toluene EPA 8260B MW-117 10447720025 1 5 µg/L J MDLRL 
Toluene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
Toluene MADEP-VPH MW109 10447720031 ND 0.5 µg/L UJ LR-MS 
Toluene MADEP-VPH 20180914-03 10447720033 ND 0.5 µg/L UJ LR-MS 
Toluene MADEP-VPH BPGP46 10447720035 ND 0.5 µg/L UJ LR-MS 

Total Extractable Hydrocarbons MADEP-EPH BPGP02 10447720003 856 205 µg/L JB ERPD-LCS, FBD 

Total Extractable Hydrocarbons MADEP-EPH BPGP59 10447720007 139 203 µg/L U ERPD-LCS, FBD, 
MDLRL 

Total Extractable Hydrocarbons MADEP-EPH BPGP78 10447720011 936 201 µg/L JB ERPD-LCS, FBD 
Total Extractable Hydrocarbons MADEP-EPH 20180914-02 10447720014 96.5 209 µg/L J ERPD-LCS, MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-119 10447720016 79.1 219 µg/L U ERPD-LCS, FBD, 
MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW-122 10447720019 134 214 µg/L U ERPD-LCS, FBD, 
MDLRL 

Total Extractable Hydrocarbons MADEP-EPH MW109 10447720031 121 200 µg/L U ERPD-LCS, FBD, 
MDLRL 

Total Extractable Hydrocarbons MADEP-EPH 20180914-03 10447720033 128 196 µg/L U ERPD-LCS, FBD, 
MDLRL 

Total Extractable Hydrocarbons MADEP-EPH BPGP46 10447720035 90.3 211 µg/L U ERPD-LCS, FBD, 
MDLRL 

Total Volatile Hydrocarbons MADEP-VPH BPGP02 10447720003 2630 20 µg/L J- LR-MS 
Total Volatile Hydrocarbons MADEP-VPH BPGP59 10447720007 200 20 µg/L J HR-SUR, LR-MS 
Total Volatile Hydrocarbons MADEP-VPH BPGP78 10447720011 1800 20 µg/L J- LR-MS 
Total Volatile Hydrocarbons MADEP-VPH 20180914-02 10447720014 ND 20 µg/L UJ LR-MS 
Total Volatile Hydrocarbons MADEP-VPH MW-119 10447720016 ND 20 µg/L UJ LR-MS 
Total Volatile Hydrocarbons MADEP-VPH MW-122 10447720019 ND 20 µg/L UJ LR-MS 
Total Volatile Hydrocarbons MADEP-VPH MW109 10447720031 ND 20 µg/L UJ LR-MS 
Total Volatile Hydrocarbons MADEP-VPH 20180914-03 10447720033 ND 20 µg/L UJ LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Total Volatile Hydrocarbons MADEP-VPH BPGP46 10447720035 830 20 µg/L J- LR-MS 
trans-1,2-Dichloroethene EPA 8260B BPGP61 10447720004 0.38 1 µg/L J MDLRL 
trans-1,2-Dichloroethene EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
trans-1,2-Dichloroethene EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
trans-1,2-Dichloroethene EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 

trans-1,3-Dichloropropene EPA 8260B BPGP65B 10447720008 ND 4 µg/L UJ HT-AN 
trans-1,3-Dichloropropene EPA 8260B 20180914-01 10447720012 ND 4 µg/L UJ HT-AN 
trans-1,3-Dichloropropene EPA 8260B BMW-1 10447720028 ND 4 µg/L UJ HT-AN 

Trichloroethene EPA 8260B BPGP65B 10447720008 ND 0.4 µg/L UJ HT-AN 
Trichloroethene EPA 8260B 20180914-01 10447720012 11.2 0.4 µg/L J- HT-AN 
Trichloroethene EPA 8260B EMW-18 10447720027 0.39 0.4 µg/L J MDLRL 
Trichloroethene EPA 8260B BMW-1 10447720028 18.5 0.4 µg/L J- HT-AN 

Trichlorofluoromethane EPA 8260B BPGP65B 10447720008 ND 1 µg/L UJ HT-AN 
Trichlorofluoromethane EPA 8260B 20180914-01 10447720012 ND 1 µg/L UJ HT-AN 
Trichlorofluoromethane EPA 8260B BMW-1 10447720028 ND 1 µg/L UJ HT-AN 
Vanadium, Dissolved EPA 200.8 MW109 10447720031 0.63 1 µg/L J MDLRL 
Vanadium, Dissolved EPA 200.8 BPGP46 10447720035 0.52 1 µg/L J MDLRL 

Vinyl Chloride EPA 8260B BPGP65B 10447720008 ND 0.2 µg/L UJ HT-AN 
Vinyl Chloride EPA 8260B 20180914-01 10447720012 ND 0.2 µg/L UJ HT-AN 
Vinyl Chloride EPA 8260B BMW-1 10447720028 ND 0.2 µg/L UJ HT-AN 
Xylenes, Total MADEP-VPH BPGP02 10447720003 117 2 µg/L J- LR-MS 
Xylenes, Total MADEP-VPH BPGP59 10447720007 ND 2 µg/L UJ LR-MS 
Xylenes, Total EPA 8260B BPGP65B 10447720008 ND 3 µg/L UJ HT-AN 
Xylenes, Total MADEP-VPH BPGP78 10447720011 ND 2 µg/L UJ LR-MS 
Xylenes, Total EPA 8260B 20180914-01 10447720012 ND 3 µg/L UJ HT-AN 
Xylenes, Total MADEP-VPH 20180914-02 10447720014 ND 2 µg/L UJ LR-MS 
Xylenes, Total MADEP-VPH MW-119 10447720016 ND 2 µg/L UJ LR-MS 
Xylenes, Total MADEP-VPH MW-122 10447720019 ND 2 µg/L UJ LR-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Xylenes, Total EPA 8260B BMW-1 10447720028 ND 3 µg/L UJ HT-AN 
Xylenes, Total MADEP-VPH MW109 10447720031 ND 2 µg/L UJ LR-MS 
Xylenes, Total MADEP-VPH 20180914-03 10447720033 ND 2 µg/L UJ LR-MS 
Xylenes, Total MADEP-VPH BPGP46 10447720035 ND 2 µg/L UJ LR-MS 
Zinc, Dissolved EPA 200.8 BPGP22 10447720001 4.4 5 µg/L U MBD, MDLRL 
Zinc, Dissolved EPA 200.8 BPGP59 10447720007 3.1 5 µg/L U MBD, MDLRL 
Zinc, Dissolved EPA 200.8 BPGP78 10447720011 5 5 µg/L U MBD, MDLRL 
Zinc, Dissolved EPA 200.8 20180914-02 10447720014 2.8 5 µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 MW-119 10447720016 4.4 5 µg/L U MBD, MDLRL 
Zinc, Dissolved EPA 200.8 MW-122 10447720019 3.6 5 µg/L U MBD, MDLRL 
Zinc, Dissolved EPA 200.8 BMW-1 10447720028 2.9 5 µg/L U MBD, MDLRL 
Zinc, Dissolved EPA 200.8 MW109 10447720031 4.2 5 µg/L U MBD, MDLRL 
Zinc, Dissolved EPA 200.8 20180914-03 10447720033 3.6 5 µg/L J MDLRL 
Zinc, Dissolved EPA 200.8 BPGP46 10447720035 3 5 µg/L U MBD, MDLRL 
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DATA VALIDATION RESULTS – SURFACE WATER AND SEDIMENT SAMPLING  
A total of 18 surface water and sediment samples, consisting of 7 surface water and 6 sediment samples, 2 field 

duplicate samples (1 surface water and 1 sediment), 1 field blank, 1 equipment blank, and 1 trip blank, were collected 

during the months of June and July 2018.  The RIWP specified 6 surface water and 6 sediment samples.  One planned 

location was in a concrete culvert and no sediment sample could be collected.  An additional sample location was 

identified during the RI so one additional surface water and one additional sediment sample were collected. 

 

This collection effort resulted in 2,254 sample results including 1,694 environmental sample results, 271 field duplicate 

sample results, 103 field blank sample results, 103 equipment blank sample results, and 83 trip blank sample results.  

The results were reported in 4 laboratory data packages that were reviewed and validated.  The laboratory reports are 

included in Appendix F, and the individual data validation reports are included in Appendix G. 

 

The samples were submitted to and analyzed by Pace Analytical Services, LLC, located in Billings, Montana with 

some analyses performed by other Pace Analytical Services, LLC laboratories.  Each sample was analyzed by one or 

more of the following methods: 

 Volatile Organic Compounds (VOC) by Environmental Protection Agency (EPA) Solid Waste 846 (SW-846) 

Method 8260B 

 Semivolatile Organic Compounds (SVOC) by EPA SW-846 Method 8270D 

 Polynuclear Aromatic Hydrocarbons (PAH) by EPA SW-846 Method 8270D with Selected Ion Monitoring (SIM) 

 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) 

Method MA-VPH 

 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 

 Total Metals by EPA Methods 200.8 and SW-846 Method 6010 

 Total Mercury by EPA Method 245.1 and SW-846 Method 7471 

 Soil Moisture by ASTM International (ASTM) Method D2974 

 

Tier II data validations were performed and the following qualifiers were applied as a result of these data validation 

reviews. 

 J – Estimated concentration (A total of 75 “J” qualifiers were applied) 

 UJ – Estimated reporting limit (261 “UJ” qualifiers were applied) 

 J+ – The result is an estimated concentration, but may be biased high (A total of 15 “J+” qualifiers were applied) 
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 J- – The result is an estimated concentration, but may be biased low (9 “J-” qualifiers were applied) 

 JB – Estimated concentration due to blank contamination (A total of 27 “JB” qualifiers were applied) 

 U – Evaluated to be undetected at the reporting limit (A total of 11 “U” qualifiers were applied) 

 R – Rejected, data not usable (“R” qualifiers were not applied to the surface water/sediment data) 

 

Data qualifiers are discussed in detail in the sections that follow and in the individual data validation reports in 

Appendix G.  Data qualification summary tables are also included at the end of each data validation report.  In several 

cases, data were qualified for violating more than one criterion.  In cases where the non-conformances resulted in 

different flags being applied, a conservative approach was followed and the most restrictive qualifier was applied.  

However, all reasons for qualification were retained.  The hierarchy of qualifiers from the most to least restrictive is as 

follows:  R > JB/U > J+/J- > J/UJ.  

 

The laboratory assigned J flags if the results were greater than or equal to the method detection limit (MDL) but less 

than the reporting limit (RL) or limit of quantitation (LOQ).  These laboratory J flags were preserved during the data 

validation process.  However, if a result was qualified for another reason that resulted in a more  restrictive qualifier, 

the J flag was replaced.  A total of 83 J qualifiers were applied by the laboratory.  Out of these, 67 were preserved as J 

flags and 16 were changed to other qualifiers due to other qualification reasons.      

 

ACCURACY ASSESSMENT 

Field accuracy was determined by reviewing field blank, equipment blank, and trip blank sample results for evidence of 

sample contamination stemming from field activities or sample transport.  A total of 1 field blank, 1 equipment blank, 

and 1 trip blank sample were collected and submitted for analyses.   

 Target analytes detected in the equipment blank or trip blank samples were qualified as U in the associated samples 

if the results were below the blank detection and/or reporting limits.   

 Target analytes detected in the equipment blank or trip blank samples were qualified JB in the associated samples 

if the results were less than 10 times the blank concentrations.   

 Qualification was not required if the target analyte detections in the environmental samples were greater than 

10 times the blank concentrations, or if the target analytes were undetected in the associated samples.   

 

Target analytes were not detected in the submitted trip blank and qualifications were not applied.  Field blank and 

equipment blank samples were reported to have detections of chloroform, toluene, total extractable hydrocarbons, and 

total metals that resulted in qualification of data.  A total of 7 JB flags were applied as a result of target analyte 



APPENDIX G-3. SURFACE WATER AND SEDIMENT SAMPLING 

201905_SW_SED_DV_Summary_APP-G3.docx 3 of 6 

detections in the field blank, 19 JB qualifiers and 2 U flags were applied as a result of target analyte detections in the 

equipment blank. 

 

Data were qualified if the recoveries for laboratory control samples/ laboratory control sample duplicates 

(LCS/LCSDs), matrix spikes/matrix spike duplicates (MS/MSDs), or surrogates were reported outside data validation 

or laboratory quality control (QC) limits.  If the recoveries exceeded the upper QC limit, indicating a high bias, 

associated target analytes were qualified as J+, if detected.  Qualification was not required if the analytes were 

undetected in the associated environmental samples.  If the recoveries were less than the lower QC limit, indicating a 

low bias, the target analytes in associated samples were qualified as J-, if detected, and as UJ, if undetected.  If the 

recoveries were exceedingly low, target analyte detections were qualified as J-, if detected.  Undetected results were 

treated as follows: 

 If the MS/MSD recoveries were less than 20%, target analytes in the MS/MSD parent sample that were undetected 

were qualified as R, based on professional judgment.  The non-detect results in other associated samples were 

qualified as UJ. 

 If the surrogate recoveries were less than 20% for volatiles and semivolatiles and less than 10% for pesticides and 

PCBs, associated target analytes were qualified as R in their respective samples.   

 If the LCS/LCSD recoveries were less than 10% for SVOCs and less than 30% for other analyses, undetected 

target analytes were qualified as R in associated samples. 

 

Summarized in the table below are the qualifiers applied due as a result of accuracy measures outside of QC limits. 

 

Validation Criteria 
Flags* 

J J+ J- UJ R 
LCS/LCSD 0 0 0 1 0 
MS/MSD 0 15 6 14 0 

Surrogates 0 0 5 3 0 
TOTAL 0 15 11 18 0 

*- assigned qualifiers may have been subsequently changed to other flags due to other findings. 

 

PRECISION ASSESSMENT 

Precision was determined by evaluating results from sample duplicate pairs.  Duplicate pairs from the laboratory 

included laboratory duplicates, LCS/LCSDs, and MS/MSDs.  Field duplicate samples were used to evaluate field 

precision.  Laboratory and field duplicate precision were determined by the calculated RPD.   
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The calculated RPD values for LCS/LCSDs, MS/MSDs, and laboratory duplicates were evaluated using either 

laboratory established control limits or data validation control limits.  In some cases, the MS/MSD RPD values were 

not reported since the unspiked sample concentrations were greater than 4 times the amount spiked.  Likewise, 

laboratory duplicate RPDs were not applicable if the result for one or both determinations was less than 5 times the 

limit of quantitation or the RL.     

 

Analytes that exhibited RPDs greater than the upper acceptance limits were qualified as J if detected and as UJ if 

undetected in the samples.  The table below contains a summary of the qualifiers applied as a result of RPD 

exceedances. 

Validation Criteria 
FLAGS* 

J UJ 
LCS/LCSD RPD 0 0 
MS/MSD RPD 9 15 

Laboratory Duplicate RPD 0 0 
TOTAL 9 15 

*- assigned qualifiers may have been subsequently changed to other flags due to other findings. 

 

Field precision was determined by a comparison of field duplicate sample results.  Field duplicates are collected to 

review laboratory and field repeatability.  The field duplicate RPDs were not to exceed 30% for water samples, as 

established by the data validation guidelines.  Data were qualified for field duplicate RPDs as follows. 

 If the RPD exceeded 30% but was less than 100%, the results in only the parent and duplicate samples were 

qualified as J.   

 If the RPD exceeded 100%, the results for the analyte were qualified in all the samples, including the parent and 

duplicate samples, based on the professional judgment of the data reviewer.  The detections in associated samples 

were qualified as J and the non-detects were qualified as UJ.   

 If an analyte was detected in either the parent or duplicate samples, but not in both, the data were qualified in the 

parent and duplicate sample if the detection was greater than 2 times the RL.  The detection was qualified as J and 

the non-detect was qualified as UJ.  Qualification was not required if the detection was less than 2 times the RL.  

 If the field duplicate RPD exceeded 30% but the results in both the parent and duplicate samples were less than 2 

times the RL, qualification was not required.   
 
A total of 10 J flags were applied as a result of high field duplicate RPD values.  
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METHOD COMPLIANCE AND INSTRUMENT PERFORMANCE 

Method compliance and instrument performance were established by reviewing holding times and preservation, 

detection limits, surrogate recoveries, method and calibration blanks, LCS recoveries, initial and continuing calibration 

results, serial dilutions percent differences, and interference check sample recoveries, where available.  The results 

were checked against method and data validation specific requirements.   

 

Surrogate and LCS analyses were addressed in the preceding accuracy section.  The remaining method compliance and 

instrument performance measures were evaluated as follows: 

 Limited instrument calibration summary data were available for review.  In samples associated with continuing 

calibration verifications (CCVs) with percent recoveries (%R) outside the data validation limits, the affected target 

analytes were assigned J qualifiers, if detected, and UJ qualifiers, if not detected. 

 Target analytes in samples that were analyzed and/or extracted past the method holding times were qualified as J-, 

if detected, and as UJ, if undetected, and if determined appropriate based on professional judgment.   

 Preservation requirements including: temperature, chemical preservation, and lack of headspace in sample 

containers designated for volatile analyses, were examined.  The preservation criteria were met except some 

sediment samples in data set 10435194 were not frozen within the required time after sample collection.  The 

affected target analytes in the samples were assigned J- qualifiers, if detected, and UJ qualifiers, if not detected.   

 Detection limits were elevated as a result of matrix interference, sample foaming, dilutions, or limited sample 

volume.  The elevated limits were reviewed and determined acceptable; therefore, data were not qualified. 

 Target analytes detected in the method blank or calibration blank samples were qualified as U, in the associated 

samples, if the results were below the blank detection and/or reporting limits. Target analytes detected in the 

method blank samples were qualified JB in the associated samples if the results were less than 10 times the blank 

concentrations.  For negative results in calibration blank samples, the associated detected results were qualified J- 

and non-detections were qualified UJ.  Qualification was not required if the target analyte detections in the 

environmental samples were greater than 10 times the blank concentrations, or if the target analytes were 

undetected in the associated samples.   

 Limited interference check sample summary data were available for review.  The interference check sample results 

met the acceptance criteria and qualification of associated results was not required. 

Flags applied for the method compliance and instrument performance violations are summarized in the following table. 
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Validation Criteria Flags* 
JB J J+ J- UJ U R 

Calibrations (CCV %R) N/A 0 N/A N/A 37 N/A N/A 
Preservation (temperature) N/A 0 N/A 1 200 N/A N/A 

Holding Times N/A 0 N/A 0 0 N/A 0 
Calibration and Method Blanks 1 N/A N/A 0 0 7 N/A 

Interference Checks N/A N/A 0 0 0 N/A 0 
Laboratory Error N/A 0 N/A N/A N/A N/A N/A 

TOTAL 1 0 0 1 237 7 0 
N/A – The flag does not apply to these criteria 

*- assigned qualifiers may have been subsequently changed to other flags due to other findings. 
 

COMPLETENESS 

Determination of completeness included a review of the chain-of-custody and laboratory analytical methods.  

Completeness also includes a review of the analytical reports and QC summary report.  The reported analytical 

methods were in compliance with the RIWP.  Analytical reports and electronic deliverables were complete.  

 

The frequency of quality control sample collection and analysis, based on 13 submitted environmental samples, is 

summarized in the following table. 

 

Sample QC Samples 
Collected 

QC Sample 
Frequency 

Frequency 
Requirement 

Trip Blanks 1 7.7% 10%* 
Field Blanks 1 7.7% 5% 

Equipment Blanks 1 7.7% 5% 
Blind Duplicates 2 15% 5% 

*Trip blanks are required for each cooler containing samples for volatiles analysis by SW846 8260B and/or MA-VPH, which was met. 

 

Quality control sample submittal requirements were met.  Further, these sampling events were part of a larger 

monitoring program in which overall QC sample collection frequency requirements were met.  Laboratory quality 

control samples including LCS, MS, and method blanks were also analyzed at the required frequencies. 

 

Of the 1,965 environmental and field duplicate sample results reported for the groundwater and surface water samples 

collected in June and July 2018, no sample results were rejected as a result of the data validation review.  The 

completeness measure for the generated data is 100%, greater than the required 90%.  Completeness was calculated by 

dividing the number of non-rejected data points by the possible number of data points, excluding blank QC samples.  A 

total of 13 actual samples were collected as compared 12 planned samples: 106% completeness. 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 

 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  06/12/2018 

Date Validated:  10/08/2018  revised 10/19/2018 Sample End Date:  06/12/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Total Metals by US Environmental Protection Agency (EPA) Method 200.8 
 Total Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Hardness by Standard Methods for the Examination of Water and Wastewater (SM) Method 2340B 

Laboratory Project ID:  10435193 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Mike Phillips, Senior Chemist   
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Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 

 Field blanks 

 Equipment blanks 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

SD-1 10435193001 

SD-2 10435193002 

SD-3 10435193003 

CC-1 10435193004 

CC-2 10435193005 

CC-3 10435193006 

20180612-A 10435193007 

20180612-B 10435193008 

20180612-C 10435193009 

TRIP BLANKS 10435193010 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

⊗ Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
JB Estimated concentration due to blank contamination 
U Evaluated to be undetected at the reporting limit 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 721 
data points excluding blank samples.  No data points were rejected.  The data completeness measure for this data package is 
calculated to be 100% and is acceptable. 
 
This report was updated to include evaluation of hardness analytical results provided by the laboratory in a revised report 
submitted after this validation report was completed.  Quality control data were not provided for the hardness analyses since 
the results were calculated from unreported calcium and magnesium data acquired with the initial metals analyses.  A total of 6 
additional data points were included in the revised laboratory report resulting in a total of 727 data points.  The completeness 
measure remained 100% since hardness data were not rejected.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  This laboratory flag was 
applied only to QC sample results in the laboratory report and qualification of sample data was not required. 

HS – Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter). 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

R1 – RPD value was outside control limits. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

SO – Surrogate recovery outside laboratory control limits. 

S1 – Surrogate recovery outside laboratory control limits (confirmed by re-analysis). 

3. Were sample CoC forms and custody procedures complete? No 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt with the exception that the trip blank samples were not 
listed on the CoC.  The laboratory added the trip blank samples to the CoC as sample number 10435193010 and assigned 
TRIP BLANKS as the sample identification.  The samples were delivered to Pace-Billings by field personnel and custody 
seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  Dilutions were not applied 
for the analyses of the submitted samples.  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC with the following exceptions. 

The CoC requested mercury using Method 7470; however, the laboratory analyzed the samples using Method 245.1.  This 
substituted analytical method met similar sensitivity, accuracy, and precision goals and therefore, was an acceptable 
replacement. 

The CoC requested metals using Method 6010; however, the laboratory analyzed the samples using Method 200.8.  This 
substituted analytical method met similar sensitivity, accuracy, and precision goals and therefore, was an acceptable 
replacement. 

The CoC requested SVOCs using Method 8270; however, sample containers were not provided to the laboratory for these 
analyses.  
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperatures both within 
and outside the recommended temperature range of 4°C ± 2°C between 1.8°C and 5.9°C as noted on the CoC and the 
Sample Condition Upon Receipt Form.  The samples were noted to be intact and the cooler temperature recorded at Pace-
Minneapolis was 1.8C.  The cooler temperatures below 2.0°C were judged acceptable since the laboratory did not report 
the sample containers as broken or frozen. 

The laboratory noted the presence of headspace (bubbles greater than 6 millimeters in diameter) in all of the TRIP BLANKS 
sample vials that were received.  As a result, the technical holding time for the Method 8260B analysis for sample TRIP 
BLANKS was reduced from 14 days to 7 days from sampling to analysis. 

The laboratory also noted the presence of headspace (bubbles greater than 6 millimeters in diameter) in several sample 
vials.  Unaffected vials were available to complete the analyses and validation action was not required. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific and reduced holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) which were acceptable for the 
sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Aluminum was detected in the laboratory blank for Method 200.8 batch 545120 (MPRP/83069) at a concentration of 
5.1 µg/L.  Sample results detected below the blank concentration and/or the laboratory reporting limit were 
qualified with a U flag.  Results greater than 10 times the blank detection did not require qualification. 

Total extractable hydrocarbons were detected in the laboratory blank for Method MA-EPH batch 544969 
(MTPR/5679) at a concentration of 95.8 µg/L.  Sample results detected below the blank concentration and the 
laboratory reporting limit were qualified with a U flag.  Non-detections of these analytes in the associated samples did 
not require qualification. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 545388 (MSV/44352) Not Associated 
8260B VOC 545571 (MSV/44361) Not Associated 
200.8 Metals 545120 (MPRP/83069) SD-1 and Not Associated 
245.1 Mercury 545119 (MERP/23013) SD-2 and Not Associated 

MA-VPH VPH 544410 (MT/36513) Not Associated 
MA-EPH EPH 544969 (MTPR/5679) Not Associated 

Not Associated – The MS sample source was not associated with this project. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The MS recoveries for beryllium and selenium in batch 545120 (MPRP/83069) were above the 
laboratory QC limits of 70-130% and the data validation QC limits of 75-125% at 155% and 147%, respectively, 
indicated potential high bias.  Detections in the associated samples were qualified as J+ to indicate estimated 
concentrations.  Non-detections in the associated samples did not require qualification due to this non-conformance. 
However, because the MS/MSD RPDs for beryllium and selenium in batch 545120 (MPRP/83069) were above the QC 
limit of 20% at 31% and 31 %, respectively, which was evidence of poor precision, the associated sample results 
were qualified as J or UJ to indicate estimated concentrations or estimated reporting limits, respectively. 
The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 
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VALIDATION CRITERIA CHECKLIST 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits, with the 
following exceptions. 

Method Surrogate Sample Surrogate  
Recovery QC Limits 

MA-EPH 1-Chloro-octadecane SD-1 34% 40-140% 
MA-EPH 1-Chloro-octadecane SD-2 36% 40-140% 
MA-EPH 1-Chloro-octadecane CC-2 38% 40-140% 
MA-EPH 1-Chloro-octadecane 20180612-A 34% 40-140% 
MA-EPH 1-Chloro-octadecane 20180612-B 38% 40-140% 
MA-EPH 1-Chloro-octadecane 20180612-C 36% 40-140% 

The associated target analytes in the samples with surrogate recoveries that were less than the lower laboratory 
QC limits were qualified as J- if detected indicating estimated concentrations, possibly biased low, and qualified 
UJ if not detected to indicate estimated detection limits due to evidence of potential low bias. 
Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on their specific surrogate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of trip, field, and equipment blanks collected was equal to at least 10% of the total number of 
samples.  One trip blank sample, TRIP BLANKS, one field blank sample, 20180612-A, and one equipment blank sample, 
20180612-C, were collected as part of this sample set.  
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

No 

Comments:  Target analytes were not detected in the trip blank (TB), field blank (FB), and equipment blank (EB) samples 
with the following exceptions. 

Blank Sample ID Method Analyte Concentration 
(µg/L) 

20180612-A (FB) EPA 200.8 Aluminum 8.4 
20180612-A (FB) EPA 200.8 Chromium 0.22 
20180612-A (FB) EPA 8260B Toluene 0.72 
20180612-A (FB) MADEP VPH Toluene 0.65 
20180612-C (EB) EPA 200.8 Aluminum 9.0 
20180612-C (EB) EPA 200.8 Barium 0.22 
20180612-C (EB) EPA 200.8 Chromium 0.28 
20180612-C (EB) EPA 200.8 Iron 16.2 
20180612-C (EB) EPA 200.8 Lead 0.058 
20180612-C (EB) EPA 200.8 Manganese 10.8 
20180612-C (EB) EPA 200.8 Nickel 0.14 
20180612-C (EB) EPA 200.8 Zinc 3.4 
20180612-C (EB) EPA 8260B Chloroform 0.54 
20180612-C (EB) MA-EPH Total Extractable Hydrocarbons 65.3 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples and detections that were above the 
reporting limit and greater than ten times the blank concentration did not require qualification. 

Aluminum was detected in the laboratory blank associated with batch 545120 (MPRP/83069) and the associated samples 
in the batch were previously qualified based on the laboratory blank results.  Therefore, additional qualification based on the 
field blank and equipment blank results for aluminum was not required.   

Total extractable hydrocarbons were detected in the laboratory blank associated with batch 544969 (MTPR/5679) and the 
associated samples in the batch were previously qualified based on the laboratory blank results.  Therefore, additional 
qualification based on the equipment blank result for total extractable hydrocarbons was not required.   

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.  Sample 
20180612-B was collected as a field duplicate of sample SD-1. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values for field 
duplicate pair SD-1 / 20180612-B were within the data validation QC limits of 0-30% for water samples.  Qualification of 
sample data was not required. 
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VALIDATION CRITERIA CHECKLIST 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicates were prepared for EPH by Method MA-EPH batch 544969 (MTPR/5679) and VPH by 
Method MA-VPH batch 544410 (MT/36513) from samples not associated with this project.  The RPD values for laboratory 
duplicate samples prepared from non-project samples were evaluated and considered but data were not qualified based on 
these results since matrix similarity to project samples could not be guaranteed. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), m&p-xylenes, o-xylene, total xylenes, and 
naphthalene were reported from analyses performed by both Method 8260B and Method MA-VPH.  The analytes were not 
detected by both methods. 

Toluene was detected in sample 20180612-A (FB) by Method MA-VPH at a concentration 0.65 µg/L and by Method 8260B 
at 0.72 µg/L.  The difference was within the variability of the analytical methods and the results did not require qualification. 

 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only total metals analyses were performed for the water samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  SD-1 
Field Duplicate Sample ID:  20180612-B 

Analyte Method Laboratory Result 
(µg/L) 

Duplicate Result 
(µg/L) 

Relative Percent 
Difference (RPD) 

Aluminum, Total EPA 200.8 1,030 1,100 6.6% 

Antimony, Total EPA 200.8 0.21 0.22 4.7% +/-RL 

Arsenic, Total EPA 200.8 4.9 5.1 4.0% 

Barium, Total EPA 200.8 48.3 50.4 4.3% 

Chromium, Total EPA 200.8 1.2 1.2 0.0% 

Cobalt, Total EPA 200.8 0.35 0.36 2.8% +/-RL 

Copper, Total EPA 200.8 1.7 1.8 5.7% +/-RL 

Iron, Total EPA 200.8 834 884 5.8% 

Lead, Total EPA 200.8 0.85 0.90 5.7% 

Manganese, Total EPA 200.8 14.4 15 4.1% 

Mercury, Total EPA 245.1 0.004 0.004 0.0% +/-RL 

Nickel, Total EPA 200.8 1.4 1.5 6.9% 

Selenium, Total EPA 200.8 2.2 2.2 0.0% 

Total Extractable Hydrocarbons MADEP-EPH 85.8 70.8 19.2% +/-RL 

Vanadium, Total EPA 200.8 3.9 4.1 5.0% 

Zinc, Total EPA 200.8 8.5 8.9 4.6% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

MBD Method blank detection 

HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 

LR-SUR The surrogate percent recovery was less than the lower acceptable limit indicating a possible low bias. 

FBD Field blank detection 

EBD Equipment blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Aluminum, Total EPA 200.8 20180612-A 10435193007 8.4 20 µg/L U MBD, MDLRL 
Aluminum, Total EPA 200.8 20180612-C 10435193009 9 20 µg/L U MBD, MDLRL 
Antimony, Total EPA 200.8 SD-1 10435193001 0.21 0.5 µg/L J MDLRL 
Antimony, Total EPA 200.8 SD-2 10435193002 0.25 0.5 µg/L J MDLRL 
Antimony, Total EPA 200.8 SD-3 10435193003 0.25 0.5 µg/L J MDLRL 
Antimony, Total EPA 200.8 CC-1 10435193004 0.16 0.5 µg/L J MDLRL 
Antimony, Total EPA 200.8 CC-2 10435193005 0.16 0.5 µg/L J MDLRL 
Antimony, Total EPA 200.8 CC-3 10435193006 0.23 0.5 µg/L J MDLRL 
Antimony, Total EPA 200.8 20180612-B 10435193008 0.22 0.5 µg/L J MDLRL 
Barium, Total EPA 200.8 20180612-C 10435193009 0.22 0.3 µg/L J MDLRL 

Beryllium, Total EPA 200.8 SD-1 10435193001 ND 0.2 µg/L UJ ERPD-MS 
Beryllium, Total EPA 200.8 CC-1 10435193004 ND 0.2 µg/L UJ ERPD-MS 
Beryllium, Total EPA 200.8 CC-2 10435193005 ND 0.2 µg/L UJ ERPD-MS 
Beryllium, Total EPA 200.8 CC-3 10435193006 ND 0.2 µg/L UJ ERPD-MS 
Beryllium, Total EPA 200.8 20180612-A 10435193007 ND 0.2 µg/L UJ ERPD-MS 
Beryllium, Total EPA 200.8 20180612-B 10435193008 ND 0.2 µg/L UJ ERPD-MS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Beryllium, Total EPA 200.8 20180612-C 10435193009 ND 0.2 µg/L UJ ERPD-MS 

Beryllium, Total EPA 200.8 SD-2 10435193002 0.11 0.2 µg/L J+ ERPD-MS, HR-MS, 
MDLRL 

Beryllium, Total EPA 200.8 SD-3 10435193003 0.083 0.2 µg/L J+ ERPD-MS, HR-MS, 
MDLRL 

Cadmium, Total EPA 200.8 SD-2 10435193002 0.029 0.08 µg/L J MDLRL 
Chloroform EPA 8260B CC-2 10435193005 0.5 1 µg/L U EBD, MDLRL 
Chloroform EPA 8260B CC-3 10435193006 0.49 1 µg/L U EBD, MDLRL 
Chloroform EPA 8260B 20180612-C 10435193009 0.54 1 µg/L J MDLRL 

Chromium, Total EPA 200.8 SD-1 10435193001 1.2 0.5 µg/L JB FBD 
Chromium, Total EPA 200.8 SD-2 10435193002 1.8 0.5 µg/L JB FBD 
Chromium, Total EPA 200.8 SD-3 10435193003 2 0.5 µg/L JB FBD 
Chromium, Total EPA 200.8 CC-1 10435193004 1.7 0.5 µg/L JB FBD 
Chromium, Total EPA 200.8 CC-2 10435193005 1.3 0.5 µg/L JB FBD 
Chromium, Total EPA 200.8 CC-3 10435193006 0.94 0.5 µg/L JB FBD 
Chromium, Total EPA 200.8 20180612-B 10435193008 1.2 0.5 µg/L JB FBD 
Chromium, Total EPA 200.8 20180612-A 10435193007 0.22 0.5 µg/L U MDLRL 
Chromium, Total EPA 200.8 20180612-C 10435193009 0.28 0.5 µg/L U MDLRL 

Cobalt, Total EPA 200.8 SD-1 10435193001 0.35 0.5 µg/L J MDLRL 
Cobalt, Total EPA 200.8 CC-1 10435193004 0.47 0.5 µg/L J MDLRL 
Cobalt, Total EPA 200.8 CC-2 10435193005 0.25 0.5 µg/L J MDLRL 
Cobalt, Total EPA 200.8 CC-3 10435193006 0.27 0.5 µg/L J MDLRL 
Cobalt, Total EPA 200.8 20180612-B 10435193008 0.36 0.5 µg/L J MDLRL 

Iron, Total EPA 200.8 20180612-C 10435193009 16.2 50 µg/L J MDLRL 
Lead, Total EPA 200.8 CC-2 10435193005 0.36 0.1 µg/L JB EBD 
Lead, Total EPA 200.8 CC-3 10435193006 0.42 0.1 µg/L JB EBD 
Lead, Total EPA 200.8 20180612-C 10435193009 0.058 0.1 µg/L J MDLRL 

Manganese, Total EPA 200.8 SD-1 10435193001 14.4 0.5 µg/L JB EBD 
Manganese, Total EPA 200.8 SD-2 10435193002 22.3 0.5 µg/L JB EBD 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Manganese, Total EPA 200.8 SD-3 10435193003 25.8 0.5 µg/L JB EBD 
Manganese, Total EPA 200.8 CC-1 10435193004 18.9 0.5 µg/L JB EBD 
Manganese, Total EPA 200.8 CC-2 10435193005 12.5 0.5 µg/L JB EBD 
Manganese, Total EPA 200.8 CC-3 10435193006 15.6 0.5 µg/L JB EBD 
Manganese, Total EPA 200.8 20180612-B 10435193008 15 0.5 µg/L JB EBD 

Mercury, Total EPA 245.1 SD-1 10435193001 0.004 0.01 µg/L J MDLRL 
Mercury, Total EPA 245.1 SD-2 10435193002 0.004 0.01 µg/L J MDLRL 
Mercury, Total EPA 245.1 SD-3 10435193003 0.004 0.01 µg/L J MDLRL 
Mercury, Total EPA 245.1 CC-1 10435193004 0.004 0.01 µg/L J MDLRL 
Mercury, Total EPA 245.1 20180612-B 10435193008 0.004 0.01 µg/L J MDLRL 
Nickel, Total EPA 200.8 SD-1 10435193001 1.4 0.5 µg/L JB EBD 
Nickel, Total EPA 200.8 CC-2 10435193005 1.2 0.5 µg/L JB EBD 
Nickel, Total EPA 200.8 CC-3 10435193006 1.2 0.5 µg/L JB EBD 
Nickel, Total EPA 200.8 20180612-C 10435193009 0.14 0.5 µg/L J MDLRL 

Selenium, Total EPA 200.8 20180612-A 10435193007 ND 0.5 µg/L UJ ERPD-MS 
Selenium, Total EPA 200.8 20180612-C 10435193009 ND 0.5 µg/L UJ ERPD-MS 
Selenium, Total EPA 200.8 SD-1 10435193001 2.2 0.5 µg/L J+ ERPD-MS, HR-MS 
Selenium, Total EPA 200.8 SD-2 10435193002 2.2 0.5 µg/L J+ ERPD-MS, HR-MS 
Selenium, Total EPA 200.8 SD-3 10435193003 2.5 0.5 µg/L J+ ERPD-MS, HR-MS 
Selenium, Total EPA 200.8 CC-1 10435193004 19.3 0.5 µg/L J+ ERPD-MS, HR-MS 
Selenium, Total EPA 200.8 CC-2 10435193005 12.9 0.5 µg/L J+ ERPD-MS, HR-MS 
Selenium, Total EPA 200.8 CC-3 10435193006 12.4 0.5 µg/L J+ ERPD-MS, HR-MS 
Selenium, Total EPA 200.8 20180612-B 10435193008 2.2 0.5 µg/L J+ ERPD-MS, HR-MS 
Thallium, Total EPA 200.8 SD-2 10435193002 0.041 0.1 µg/L J MDLRL 

Toluene EPA 8260B 20180612-A 10435193007 0.72 1 µg/L J MDLRL 
Total Extractable Hydrocarbons MADEP-EPH SD-2 10435193002 ND 207 µg/L UJ LR-SUR 
Total Extractable Hydrocarbons MADEP-EPH CC-2 10435193005 ND 209 µg/L UJ LR-SUR 
Total Extractable Hydrocarbons MADEP-EPH 20180612-A 10435193007 ND 211 µg/L UJ LR-SUR 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Total Extractable Hydrocarbons MADEP-EPH SD-1 10435193001 85.8 204 µg/L U LR-SUR, MBD, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH 20180612-B 10435193008 70.8 202 µg/L U LR-SUR, MBD, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH 20180612-C 10435193009 65.3 204 µg/L U LR-SUR, MBD, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH SD-3 10435193003 90.7 206 µg/L U MBD, MDLRL 
Total Extractable Hydrocarbons MADEP-EPH CC-1 10435193004 78 222 µg/L U MBD, MDLRL 

Zinc, Total EPA 200.8 SD-1 10435193001 8.5 5 µg/L JB EBD 
Zinc, Total EPA 200.8 SD-2 10435193002 12 5 µg/L JB EBD 
Zinc, Total EPA 200.8 SD-3 10435193003 9.2 5 µg/L JB EBD 
Zinc, Total EPA 200.8 CC-1 10435193004 11.6 5 µg/L JB EBD 
Zinc, Total EPA 200.8 CC-2 10435193005 7.3 5 µg/L JB EBD 
Zinc, Total EPA 200.8 CC-3 10435193006 8.8 5 µg/L JB EBD 
Zinc, Total EPA 200.8 20180612-B 10435193008 8.9 5 µg/L JB EBD 
Zinc, Total EPA 200.8 20180612-C 10435193009 3.4 5 µg/L J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001  Task 0001 Sample Start Date:  06/12/2018 

Date Validated:  10/08/2018 Sample End Date:  06/12/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270D and 8270D SIM 
 Metals by SW-846 Method 6010 
 Mercury by SW-846 Method 7471 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10435194 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Mike Phillips, Senior Chemist   
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Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

SD-1 (0-0.5) 10435194001 

SD-2 (0-0.5) 10435194002 

SD-3 (0-0.5) 10435194003 

CC-1 (0-0.5) 10435194004 

CC-3 (0-0.5) 10435194005 

20180612-B 10435194006 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

⊗ MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

⊗ Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 
J- The result is an estimated concentration, but may be biased low 
J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,028 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

1M – Preserved from glass jar with headspace outside of 48 hours from collection. 

2M – The associated compound was outside of 20% for the associated continuing calibration but within 40% of the true 
value. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  This laboratory flag was 
applied only to QC sample results in the laboratory report and qualification of sample data was not required. 

M1 – Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

R1 – RPD value was outside control limits. 

S0 – Surrogate recovery outside laboratory control limits. 

AL – The lab does not hold A2LA accreditation for this parameter. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

D3 – Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied for analyses of the 
submitted samples. 

Method 6010: Sample SD-1 (0-0.5) was diluted by factor of 5 times for the analysis of metals. 

Samples SD-2 (0-0.5), SD-3 (0-0.5), and 20180612-B were diluted by factor of 5 times for the analysis of iron. 

Sample CC-3 (0-0.5) was diluted by factor of 10 times for the analysis of iron. 

Method MA-EPH: A dilution of 2 times was applied to samples CC-1 (0-0.5) and CC-3 (0-0.5) for the analysis of total 
extractable hydrocarbons. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, at temperatures both within and outside the 
recommended temperature range of 4°C ± 2°C between 1.8°C and 5.9°C as noted on the CoC and the Sample Condition 
Upon Receipt Form.  The sample cooler temperature recorded at Pace-Minneapolis was 0.5°C.  The cooler temperature 
below 2.0°C was judged as acceptable since the laboratory did not report the sample containers as broken or frozen.   

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times with the following 
exceptions. 

The laboratory indicated, by application of the 1M qualifier, that samples SD-1 (0-0.5), CC-1 (0-0.5), and CC-3 (0-0.5) 
were preserved for VOC analysis by Method 8260B after expiration of the 48 hour holding time.  While the samples 
were submitted to the laboratory less than 12 hours after sampling, the required preservation was not performed 
within the defined period.  The analyte methylene chloride was detected in sample CC-3 (0-0.5) at 37.9 µg/kg and 
the result was qualified as J- indicating estimated concentration possibly biased low.  The Method 8260B VOC 
target analytes not detected in samples SD-1 (0-0.5), CC-1 (0-0.5), and CC-3 (0-0.5) and the results were assigned 
UJ qualifiers indicating estimated reporting limits. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the soil samples were reported in concentration units of micrograms per kilogram 
(µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%).  The results were reported 
on a dry weight basis.  The reported units were acceptable for the sample matrices and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

The laboratory applied the 2M qualifier to 3-nitroaniline, 4-chloroaniline, 4-nitrophenol, bis(2-chloroethyl)ether, 
bis(2-chloroisopropyl)ether, and n-nitroso-di-n-propylamine in the LCS and MS/MSD for Method 8270D batch 
544825 (OEXT/43677) indicating these compounds were recovered outside the laboratory acceptance limits for the 
continuing calibration.  The non-detections were assigned UJ qualifiers to indicate estimated concentrations and 
estimated reporting limits.  

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The number of laboratory blank samples prepared was equal to at least 5% of the total number of samples. 
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VALIDATION CRITERIA CHECKLIST 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration  

6010 Zinc 544792 (MPRP/82981) 0.92 mg/kg 
8260B Bromomethane 546493 (MSV/44401) 21.0 µg/kg 

Zinc was detected in the associated samples at concentrations above the applicable reporting limits and greater than ten 
times the blank concentration and those results did not require qualification.  The non-detections of bromomethane in the 
associated samples did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 546493 (MSV/44401) SD-2 (0-0.5) 
8270D SVOC 544825 (OEXT/43677) Not Associated 

8270D SIM PAHs 545809 (OEXT/43748) Not Associated 
6010 Metals 544792 (MPRP/82981) SD-1 (0-0.5) 
7471 Mercury 544813 (MERP/22999) SD-1 (0-0.5) 

MA-VPH VPH 544382 (MT/36509) Not Associated 
MA-EPH EPH 544599 (MTPR/5674) Not Associated 
MA-EPH EPH 546189(MTPR/5696) Not Prepared 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.  Other QC data were used to evaluate accuracy and precision. 

Matrix spike were not required and were not prepared for percent moisture analyses by Method D2974. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked sample concentration was greater than four times the 
spike added, with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

MS/MSD 
QC Limits 

MS/MSD 
RPD 

RPD 
QC 

Limits 
6010 Aluminum 544792 389% 285% 75-125% Acceptable 20% 
6010 Antimony 544792  46% 37% 75-125% 24% 20% 
6010 Iron 544792 170% -20% 75-125% Acceptable 20% 
6010 Manganese 544792 184% 139% 75-125% Acceptable 20% 
6010 Zinc 544792 70% Acceptable 75-125% Acceptable 20% 

8260B 1,1-Dichloroethene 546493 154% 142.0% 59-139% Acceptable 30% 
8260B Dichlorodifluoromethane 546493 24% 26% 30-125% Acceptable 30% 

The antimony MS/MSD RPD value that was above the QC limit was qualified as UJ for non-detections for the 
associated samples to indicate estimated reporting limits due to evidence of poor precision. 
Analytes with MS and/or MSD percent recoveries that were less than lower laboratory QC limits were qualified as 
J- if detected in the associated samples and as UJ if not detected due to evidence of potential low bias. 
The analytes with MS and/or MSD recoveries that were above the QC limits indicated potential high bias.  
Detections of the analytes in the associated samples were qualified as J+ to indicate estimated concentrations.  
Non-detections in the associated samples did not require qualification due to this non-conformance. 
The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits.  

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

The Method MA-EPH surrogate 2-fluorobiphenyl for sample CC-1 (0-0.5) was below the acceptance limits of 40-
140% at 39%.  The target analytes C11-C22 aromatics and total extractable hydrocarbons associated with this 
surrogate were detected in sample CC-1 (0-0.5) and were assigned J- qualifiers due to evidence of potential low 
bias. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip blank, field blank, and equipment blank samples were not collected as part of this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip blank, field blank, and equipment blank samples were not submitted as part of this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:   The number of field duplicates collected was equal to at least 10% of the number of samples.  Sample 
20180612-B was collected as a field duplicate of sample SD-1 (0-0.5). 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-50% for soil samples, with the following exceptions. 

Method 6010:  The RPD values for barium, cobalt, lead, nickel, and zinc exceeded the data validation limit of 50% at 
52.4%, 54.1%, 66.9%, 54.3%, and 53.1%, respectively, which was evidence of poor precision.  The barium, cobalt, 
lead, nickel, and zinc results were qualified as J for the parent and field duplicate samples SD-1 (0-0.5) and 
20180612-B. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicates were prepared for soil moisture by Method D2974 batches 544756 (MT/36538) and 
544994 (MT/36564) from samples not associated with this project.  The RPD values for laboratory duplicate samples 
prepared from non-project samples were evaluated and considered but data were not qualified based on these results since 
matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Analyses for 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and hexachloro-1,3-
butadiene were performed by both Method 8260B and Method 8270D.  These analytes were not detected in the submitted 
samples when analyzed by both methods. 

Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), and total xylenes were reported from analyses 
performed by both Method 8260B and Method MA-VPH.  The analytes were not detected by both methods. 

Sample Analyte Method 8260B 
(µg/kg) 

Method MA-VPH 
(mg/kg) 

SD-2 (0-0.5) Toluene 10.0 ND (0.078) 
SD-3 (0-0.5) Toluene 11.7 ND (0.084) 

Toluene was detected in samples SD-2 (0-0.5) and SD-3 (0-0.5) by Method 8260B at a concentration that was less than the 
applicable RL and MDL for the comparable MA-VPH analyses and validation action was not required. 

Naphthalene was reported from analyses performed by Method 8260B, Method 8270D, Method 8270D SIM and Method 
MA-VPH.  The analytes were not detected by all methods. 

Sample Analyte Method 8270D SIM 
(µg/kg) 

Method 8270D 
(µg/kg) 

CC-1 (0-0.5) Benzo(a)anthracene 2.1 ND (459) 

CC-1 (0-0.5) Benzo(a)pyrene 2.4 ND (459) 

CC-1 (0-0.5) Benzo(b)fluoranthene 3.3 56.1 

CC-1 (0-0.5) Benzo(g,h,i)perylene 2.1 ND (459) 

CC-1 (0-0.5) Benzo(k)fluoranthene 1.6 ND (459) 

CC-1 (0-0.5) Chrysene 2.5 ND (459) 

CC-1 (0-0.5) Fluoranthene 5.2 ND (459) 

CC-1 (0-0.5) Indeno(1,2,3-cd)pyrene 1.6 ND (459) 

CC-1 (0-0.5) Pyrene 3.9 40.3 

PAHs in sample CC-1 (0-0.5) were analyzed by Methods 8270D and 8270D SIM for the analytes acenaphthene, 
acenaphthylene, anthracene, dibenz(a,h)anthracene, fluorene, naphthalene, and phenanthrene. These analytes were not 
detected in sample CC-1 (0-0.5) by both methods. 

Benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, and 
indeno(1,2,3-cd)pyrene were detected in sample CC-1 (0-0.5) by Method 8270D SIM at concentrations that were less than 
the applicable RLs and MDLs for the comparable Method 8270D analyses and validation action was not required. 

The detections reported for benzo(b)fluoranthene and pyrene were less than the applicable reporting limits for the analytes 
by Method 8270D (459 µg/kg) and Method 8270D SIM (13.9 µg/kg).  The differences were within the variability of the 
analytical methods and the results did not require qualification. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only total metals analyses were performed for the soil samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  SD-1(0-0.5) 
Field Duplicate Sample ID:  20180612-B 

Analyte Method Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

Aluminum, Total EPA 6010 21,300 mg/kg 13,500 mg/kg 44.8% 

Arsenic, Total EPA 6010 15.7 mg/kg 10 mg/kg 44.4% +/-RL 

Barium, Total EPA 6010 158 mg/kg 92.4 mg/kg 52.4% 
Beryllium, Total EPA 6010 0.84 mg/kg 0.68 mg/kg 21.1% 

Cadmium, Total EPA 6010 0.21 mg/kg 0.17 mg/kg 21.1% +/-RL 

Chromium, Total EPA 6010 27.7 mg/kg 16.8 mg/kg 49.0% 

Cobalt, Total EPA 6010 9.4 mg/kg 5.4 mg/kg 54.1% 
Copper, Total EPA 6010 28.5 mg/kg 17.7 mg/kg 46.8% 

Iron, Total EPA 6010 26,600 mg/kg 20,700 mg/kg 24.9% 

Lead, Total EPA 6010 39.7 mg/kg 19.8 mg/kg 66.9% 
Manganese, Total EPA 6010 224 mg/kg 139 mg/kg 46.8% 

Nickel, Total EPA 6010 24.6 mg/kg 14.1 mg/kg 54.3% 
Selenium, Total EPA 6010 0.65 mg/kg ND (1.5) mg/kg DL 

Vanadium, Total EPA 6010 49.0 mg/kg 31.5 mg/kg 43.5% 

Zinc, Total EPA 6010 161 mg/kg 93.4 mg/kg 53.1% 
Mercury, Total EPA 7471 0.028 mg/kg 0.024 mg/kg 15.4% +/-RL 

Soil Moisture ASTM D2974 39.4 % 37.4 % 5.2% 

Total Extractable Hydrocarbons MADEP-EPH 53.4 mg/kg 53.3 mg/kg 0.2% +/-RL 

Field duplicate RPD control limits are not to exceed 50% for soil as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 

Method 6010:  The RPD value for barium, cobalt, lead, nickel, and zinc exceeded the data validation limit of 50% at 
52.4%, 54.1%, 66.9%, 54.3%, and 53.1%, respectively, which was evidence of poor precision.  The barium, cobalt, 
lead, nickel, and zinc results were qualified as J for samples SD-1 (0-0.5) and 20180612-B. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HT-NF Soil sample was not frozen within method holding time. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-MS The MS/MSD RPD exceeded the upper acceptable limit indicating poor precision. 

LR-SUR The surrogate percent recovery was less than the lower acceptable limit indicating a possible low bias. 

ERPD-FD High field duplicate RPD. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,1,2-Tetrachloroethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

1,1,1,2-Tetrachloroethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

1,1,1,2-Tetrachloroethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

1,1,1-Trichloroethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,1,1-Trichloroethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,1,1-Trichloroethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,1,2,2-Tetrachloroethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,1,2,2-Tetrachloroethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,1,2,2-Tetrachloroethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,1,2-Trichloroethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,1,2-Trichloroethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,1,2-Trichloroethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,1,2-Trichlorotrifluoroethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 805 µg/kg UJ HT-NF 

1,1,2-Trichlorotrifluoroethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 696 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,2-Trichlorotrifluoroethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 565 µg/kg UJ HT-NF 

1,1-Dichloroethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,1-Dichloroethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,1-Dichloroethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,1-Dichloroethene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,1-Dichloroethene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,1-Dichloroethene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,1-Dichloropropene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,1-Dichloropropene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,1-Dichloropropene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,2,3-Trichlorobenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,2,3-Trichlorobenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,2,3-Trichlorobenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,2,3-Trichloropropane EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

1,2,3-Trichloropropane EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

1,2,3-Trichloropropane EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

1,2,4-Trichlorobenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,2,4-Trichlorobenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,2,4-Trichlorobenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,2,4-Trimethylbenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,2,4-Trimethylbenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,2,4-Trimethylbenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,2-Dibromo-3-Chloropropane EPA 8260B SD-1 (0-0.5) 10435194001 ND 805 µg/kg UJ HT-NF 

1,2-Dibromo-3-Chloropropane EPA 8260B CC-1 (0-0.5) 10435194004 ND 696 µg/kg UJ HT-NF 

1,2-Dibromo-3-Chloropropane EPA 8260B CC-3 (0-0.5) 10435194005 ND 565 µg/kg UJ HT-NF 

1,2-Dibromoethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,2-Dibromoethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2-Dibromoethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,2-Dichlorobenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,2-Dichlorobenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,2-Dichlorobenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,2-Dichloroethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,2-Dichloroethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,2-Dichloroethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,2-Dichloropropane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,2-Dichloropropane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,2-Dichloropropane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,3,5-Trimethylbenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,3,5-Trimethylbenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,3,5-Trimethylbenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,3-Dichlorobenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,3-Dichlorobenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,3-Dichlorobenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,3-Dichloropropane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,3-Dichloropropane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,3-Dichloropropane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

1,4-Dichlorobenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

1,4-Dichlorobenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

1,4-Dichlorobenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

2,2-Dichloropropane EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

2,2-Dichloropropane EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

2,2-Dichloropropane EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

2,2-oxybis(1-Chloropropane) 8270D SD-1 (0-0.5) 10435194001 ND 543 µg/kg UJ HDRRF 

2,2-oxybis(1-Chloropropane) 8270D SD-2 (0-0.5) 10435194002 ND 555 µg/kg UJ HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

2,2-oxybis(1-Chloropropane) 8270D SD-3 (0-0.5) 10435194003 ND 573 µg/kg UJ HDRRF 

2,2-oxybis(1-Chloropropane) 8270D CC-1 (0-0.5) 10435194004 ND 459 µg/kg UJ HDRRF 

2,2-oxybis(1-Chloropropane) 8270D CC-3 (0-0.5) 10435194005 ND 373 µg/kg UJ HDRRF 

2,2-oxybis(1-Chloropropane) 8270D 20180612-B 10435194006 ND 527 µg/kg UJ HDRRF 

2-Butanone EPA 8260B SD-1 (0-0.5) 10435194001 ND 402 µg/kg UJ HT-NF 

2-Butanone EPA 8260B CC-1 (0-0.5) 10435194004 ND 348 µg/kg UJ HT-NF 

2-Butanone EPA 8260B CC-3 (0-0.5) 10435194005 ND 283 µg/kg UJ HT-NF 

2-Chlorotoluene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

2-Chlorotoluene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

2-Chlorotoluene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

3-Nitroaniline 8270D SD-1 (0-0.5) 10435194001 ND 543 µg/kg UJ HDRRF 

3-Nitroaniline 8270D SD-2 (0-0.5) 10435194002 ND 555 µg/kg UJ HDRRF 

3-Nitroaniline 8270D SD-3 (0-0.5) 10435194003 ND 573 µg/kg UJ HDRRF 

3-Nitroaniline 8270D CC-1 (0-0.5) 10435194004 ND 459 µg/kg UJ HDRRF 

3-Nitroaniline 8270D CC-3 (0-0.5) 10435194005 ND 373 µg/kg UJ HDRRF 

3-Nitroaniline 8270D 20180612-B 10435194006 ND 527 µg/kg UJ HDRRF 

4-Chloroaniline 8270D SD-1 (0-0.5) 10435194001 ND 543 µg/kg UJ HDRRF 

4-Chloroaniline 8270D SD-2 (0-0.5) 10435194002 ND 555 µg/kg UJ HDRRF 

4-Chloroaniline 8270D SD-3 (0-0.5) 10435194003 ND 573 µg/kg UJ HDRRF 

4-Chloroaniline 8270D CC-1 (0-0.5) 10435194004 ND 459 µg/kg UJ HDRRF 

4-Chloroaniline 8270D CC-3 (0-0.5) 10435194005 ND 373 µg/kg UJ HDRRF 

4-Chloroaniline 8270D 20180612-B 10435194006 ND 527 µg/kg UJ HDRRF 

4-Chlorotoluene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

4-Chlorotoluene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

4-Chlorotoluene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

4-Methyl-2-Pentanone EPA 8260B SD-1 (0-0.5) 10435194001 ND 402 µg/kg UJ HT-NF 

4-Methyl-2-Pentanone EPA 8260B CC-1 (0-0.5) 10435194004 ND 348 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

4-Methyl-2-Pentanone EPA 8260B CC-3 (0-0.5) 10435194005 ND 283 µg/kg UJ HT-NF 

4-Nitrophenol 8270D SD-1 (0-0.5) 10435194001 ND 543 µg/kg UJ HDRRF 

4-Nitrophenol 8270D SD-2 (0-0.5) 10435194002 ND 555 µg/kg UJ HDRRF 

4-Nitrophenol 8270D SD-3 (0-0.5) 10435194003 ND 573 µg/kg UJ HDRRF 

4-Nitrophenol 8270D CC-1 (0-0.5) 10435194004 ND 459 µg/kg UJ HDRRF 

4-Nitrophenol 8270D CC-3 (0-0.5) 10435194005 ND 373 µg/kg UJ HDRRF 

4-Nitrophenol 8270D 20180612-B 10435194006 ND 527 µg/kg UJ HDRRF 

Acetone EPA 8260B SD-1 (0-0.5) 10435194001 ND 1610 µg/kg UJ HT-NF 

Acetone EPA 8260B CC-1 (0-0.5) 10435194004 ND 1390 µg/kg UJ HT-NF 

Acetone EPA 8260B CC-3 (0-0.5) 10435194005 ND 1130 µg/kg UJ HT-NF 

Allyl Chloride EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

Allyl Chloride EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

Allyl Chloride EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

Antimony, Total EPA 6010 SD-1 (0-0.5) 10435194001 ND 1.6 mg/kg UJ ERPD-MS, LR-MS 

Antimony, Total EPA 6010 SD-2 (0-0.5) 10435194002 ND 1.6 mg/kg UJ ERPD-MS, LR-MS 

Antimony, Total EPA 6010 SD-3 (0-0.5) 10435194003 ND 1.7 mg/kg UJ ERPD-MS, LR-MS 

Antimony, Total EPA 6010 CC-1 (0-0.5) 10435194004 ND 1.3 mg/kg UJ ERPD-MS, LR-MS 

Antimony, Total EPA 6010 CC-3 (0-0.5) 10435194005 ND 1.1 mg/kg UJ ERPD-MS, LR-MS 

Antimony, Total EPA 6010 20180612-B 10435194006 ND 1.5 mg/kg UJ ERPD-MS, LR-MS 

Barium, Total EPA 6010 SD-1 (0-0.5) 10435194001 158 4.1 mg/kg J ERPD-FD 

Barium, Total EPA 6010 20180612-B 10435194006 92.4 0.74 mg/kg J ERPD-FD 

Benzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 32.2 µg/kg UJ HT-NF 

Benzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 27.8 µg/kg UJ HT-NF 

Benzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 22.6 µg/kg UJ HT-NF 

Benzo(a)anthracene 8270D SIM CC-1 (0-0.5) 10435194004 2.1 13.9 µg/kg J MDLRL 

Benzo(a)pyrene 8270D SIM CC-1 (0-0.5) 10435194004 2.4 13.9 µg/kg J MDLRL 

Benzo(b)fluoranthene 8270D SIM CC-1 (0-0.5) 10435194004 3.3 13.9 µg/kg J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Benzo(b)fluoranthene 8270D CC-1 (0-0.5) 10435194004 56.1 459 µg/kg J MDLRL 

Benzo(g,h,i)perylene 8270D SIM CC-1 (0-0.5) 10435194004 2.1 13.9 µg/kg J MDLRL 

Benzo(k)fluoranthene 8270D SIM CC-1 (0-0.5) 10435194004 1.6 13.9 µg/kg J MDLRL 

Beryllium, Total EPA 6010 CC-1 (0-0.5) 10435194004 0.27 0.33 mg/kg J MDLRL 

Bis(2-chloroethyl)ether 8270D SD-1 (0-0.5) 10435194001 ND 543 µg/kg UJ HDRRF 

Bis(2-chloroethyl)ether 8270D SD-2 (0-0.5) 10435194002 ND 555 µg/kg UJ HDRRF 

Bis(2-chloroethyl)ether 8270D SD-3 (0-0.5) 10435194003 ND 573 µg/kg UJ HDRRF 

Bis(2-chloroethyl)ether 8270D CC-1 (0-0.5) 10435194004 ND 459 µg/kg UJ HDRRF 

Bis(2-chloroethyl)ether 8270D CC-3 (0-0.5) 10435194005 ND 373 µg/kg UJ HDRRF 

Bis(2-chloroethyl)ether 8270D 20180612-B 10435194006 ND 527 µg/kg UJ HDRRF 

Bromobenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Bromobenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Bromobenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Bromochloromethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Bromochloromethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Bromochloromethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Bromodichloromethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Bromodichloromethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Bromodichloromethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Bromoform EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

Bromoform EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

Bromoform EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

Bromomethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 805 µg/kg UJ HT-NF 

Bromomethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 696 µg/kg UJ HT-NF 

Bromomethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 565 µg/kg UJ HT-NF 

C11-C22, Aromatic, Unadjusted MADEP-EPH CC-1 (0-0.5) 10435194004 20.2 55.3 mg/kg J- LR-SUR, MDLRL 

C5-C8, Aliphatic, Adjusted MADEP-VPH CC-1 (0-0.5) 10435194004 0.34 6.4 mg/kg J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

C5-C8, Aliphatic, Unadjusted MADEP-VPH CC-1 (0-0.5) 10435194004 0.34 6.4 mg/kg J MDLRL 

C9-C10, Aromatic, Unadjusted MADEP-VPH CC-3 (0-0.5) 10435194005 0.0036 1.1 mg/kg J MDLRL 

C9-C12, Aliphatic, Adjusted MADEP-VPH CC-1 (0-0.5) 10435194004 0.029 6.4 mg/kg J MDLRL 

Cadmium, Total EPA 6010 SD-1 (0-0.5) 10435194001 0.21 0.24 mg/kg J MDLRL 

Cadmium, Total EPA 6010 SD-2 (0-0.5) 10435194002 0.22 0.25 mg/kg J MDLRL 

Cadmium, Total EPA 6010 SD-3 (0-0.5) 10435194003 0.18 0.26 mg/kg J MDLRL 

Cadmium, Total EPA 6010 CC-1 (0-0.5) 10435194004 0.1 0.2 mg/kg J MDLRL 

Cadmium, Total EPA 6010 CC-3 (0-0.5) 10435194005 0.075 0.17 mg/kg J MDLRL 

Cadmium, Total EPA 6010 20180612-B 10435194006 0.17 0.22 mg/kg J MDLRL 

Carbon tetrachloride EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

Carbon tetrachloride EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

Carbon tetrachloride EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

Chlorobenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Chlorobenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Chlorobenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Chloroethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 805 µg/kg UJ HT-NF 

Chloroethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 696 µg/kg UJ HT-NF 

Chloroethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 565 µg/kg UJ HT-NF 

Chloroform EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Chloroform EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Chloroform EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Chloromethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

Chloromethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

Chloromethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

Chrysene 8270D SIM CC-1 (0-0.5) 10435194004 2.5 13.9 µg/kg J MDLRL 

cis-1,2-Dichloroethene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

cis-1,2-Dichloroethene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

cis-1,2-Dichloroethene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

cis-1,3-Dichloropropene EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

cis-1,3-Dichloropropene EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

cis-1,3-Dichloropropene EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

Cobalt, Total EPA 6010 SD-1 (0-0.5) 10435194001 9.4 4.1 mg/kg J ERPD-FD 

Cobalt, Total EPA 6010 20180612-B 10435194006 5.4 0.74 mg/kg J ERPD-FD 

Dibromochloromethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

Dibromochloromethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

Dibromochloromethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

Dibromomethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Dibromomethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Dibromomethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Dichlorodifluoromethane EPA 8260B SD-2 (0-0.5) 10435194002 ND 331 µg/kg UJ LR-MS 

Dichlorodifluoromethane EPA 8260B SD-3 (0-0.5) 10435194003 ND 344 µg/kg UJ LR-MS 

Dichlorodifluoromethane EPA 8260B 20180612-B 10435194006 ND 310 µg/kg UJ LR-MS 

Dichlorodifluoromethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF, LR-MS 

Dichlorodifluoromethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF, LR-MS 

Dichlorodifluoromethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF, LR-MS 

Dichlorofluoromethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 805 µg/kg UJ HT-NF 

Dichlorofluoromethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 696 µg/kg UJ HT-NF 

Dichlorofluoromethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 565 µg/kg UJ HT-NF 

Diethyl ether EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

Diethyl ether EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

Diethyl ether EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

Ethylbenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Ethylbenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Ethylbenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Fluoranthene 8270D SIM CC-1 (0-0.5) 10435194004 5.2 13.9 µg/kg J MDLRL 

Hexachlorobutadiene EPA 8260B SD-1 (0-0.5) 10435194001 ND 402 µg/kg UJ HT-NF 

Hexachlorobutadiene EPA 8260B CC-1 (0-0.5) 10435194004 ND 348 µg/kg UJ HT-NF 

Hexachlorobutadiene EPA 8260B CC-3 (0-0.5) 10435194005 ND 283 µg/kg UJ HT-NF 

Indeno(1,2,3-cd)pyrene 8270D SIM CC-1 (0-0.5) 10435194004 1.6 13.9 µg/kg J MDLRL 

Isopropylbenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Isopropylbenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Isopropylbenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Lead, Total EPA 6010 SD-1 (0-0.5) 10435194001 39.7 4.1 mg/kg J ERPD-FD 

Lead, Total EPA 6010 20180612-B 10435194006 19.8 0.74 mg/kg J ERPD-FD 

Manganese, Total EPA 6010 SD-1 (0-0.5) 10435194001 224 2 mg/kg J+ HR-MS 

Manganese, Total EPA 6010 SD-2 (0-0.5) 10435194002 147 0.41 mg/kg J+ HR-MS 

Manganese, Total EPA 6010 SD-3 (0-0.5) 10435194003 188 0.43 mg/kg J+ HR-MS 

Manganese, Total EPA 6010 CC-1 (0-0.5) 10435194004 82.2 0.33 mg/kg J+ HR-MS 

Manganese, Total EPA 6010 CC-3 (0-0.5) 10435194005 312 0.28 mg/kg J+ HR-MS 

Manganese, Total EPA 6010 20180612-B 10435194006 139 0.37 mg/kg J+ HR-MS 

Mercury, Total EPA 7471 SD-1 (0-0.5) 10435194001 0.028 0.033 mg/kg J MDLRL 

Mercury, Total EPA 7471 20180612-B 10435194006 0.024 0.03 mg/kg J MDLRL 

Methylene Chloride EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

Methylene Chloride EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

Methylene Chloride EPA 8260B CC-3 (0-0.5) 10435194005 37.9 226 µg/kg J- HT-NF, MDLRL 

MTBE EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

MTBE EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

MTBE EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Naphthalene EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

Naphthalene EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

Naphthalene EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

n-Butylbenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

n-Butylbenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

n-Butylbenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Nickel, Total EPA 6010 SD-1 (0-0.5) 10435194001 24.6 8.2 mg/kg J ERPD-FD 

Nickel, Total EPA 6010 20180612-B 10435194006 14.1 1.5 mg/kg J ERPD-FD 

N-Nitrosodi-n-propylamine 8270D SD-1 (0-0.5) 10435194001 ND 543 µg/kg UJ HDRRF 

N-Nitrosodi-n-propylamine 8270D SD-2 (0-0.5) 10435194002 ND 555 µg/kg UJ HDRRF 

N-Nitrosodi-n-propylamine 8270D SD-3 (0-0.5) 10435194003 ND 573 µg/kg UJ HDRRF 

N-Nitrosodi-n-propylamine 8270D CC-1 (0-0.5) 10435194004 ND 459 µg/kg UJ HDRRF 

N-Nitrosodi-n-propylamine 8270D CC-3 (0-0.5) 10435194005 ND 373 µg/kg UJ HDRRF 

N-Nitrosodi-n-propylamine 8270D 20180612-B 10435194006 ND 527 µg/kg UJ HDRRF 

n-Propylbenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

n-Propylbenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

n-Propylbenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

p-Isopropyltoluene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

p-Isopropyltoluene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

p-Isopropyltoluene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Pyrene 8270D CC-1 (0-0.5) 10435194004 40.3 459 µg/kg J MDLRL 

Pyrene 8270D SIM CC-1 (0-0.5) 10435194004 3.9 13.9 µg/kg J MDLRL 

sec-Butylbenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

sec-Butylbenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

sec-Butylbenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Selenium, Total EPA 6010 SD-1 (0-0.5) 10435194001 0.65 1.6 µg/kg J MDLRL 

Selenium, Total EPA 6010 CC-1 (0-0.5) 10435194004 0.58 1.3 µg/kg J MDLRL 

Selenium, Total EPA 6010 CC-3 (0-0.5) 10435194005 0.4 1.1 µg/kg J MDLRL 

Styrene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Styrene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Styrene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

tert-Butylbenzene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

tert-Butylbenzene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

tert-Butylbenzene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Tetrachloroethene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Tetrachloroethene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Tetrachloroethene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Tetrahydrofuran EPA 8260B SD-1 (0-0.5) 10435194001 ND 3220 µg/kg UJ HT-NF 

Tetrahydrofuran EPA 8260B CC-1 (0-0.5) 10435194004 ND 2780 µg/kg UJ HT-NF 

Tetrahydrofuran EPA 8260B CC-3 (0-0.5) 10435194005 ND 2260 µg/kg UJ HT-NF 

Toluene MADEP-VPH SD-2 (0-0.5) 10435194002 ND 0.078 mg/kg UJ LR-MS 

Toluene MADEP-VPH SD-3 (0-0.5) 10435194003 ND 0.084 mg/kg UJ LR-MS 

Toluene EPA 8260B SD-2 (0-0.5) 10435194002 10 82.9 µg/kg J MDLRL 

Toluene EPA 8260B SD-3 (0-0.5) 10435194003 11.7 85.9 µg/kg J MDLRL 

Toluene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Toluene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Toluene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Total Extractable Hydrocarbons MADEP-EPH CC-1 (0-0.5) 10435194004 64.9 166 mg/kg J- LR-SUR, MDLRL 

Total Extractable Hydrocarbons MADEP-EPH SD-1 (0-0.5) 10435194001 53.4 65.6 mg/kg J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH 20180612-B 10435194006 53.3 63.8 mg/kg J MDLRL 

Total Volatile Hydrocarbons MADEP-VPH CC-1 (0-0.5) 10435194004 0.32 12.7 mg/kg J MDLRL 

trans-1,2-Dichloroethene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

trans-1,2-Dichloroethene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

trans-1,2-Dichloroethene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

trans-1,3-Dichloropropene EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

trans-1,3-Dichloropropene EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

trans-1,3-Dichloropropene EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Trichloroethene EPA 8260B SD-1 (0-0.5) 10435194001 ND 80.5 µg/kg UJ HT-NF 

Trichloroethene EPA 8260B CC-1 (0-0.5) 10435194004 ND 69.6 µg/kg UJ HT-NF 

Trichloroethene EPA 8260B CC-3 (0-0.5) 10435194005 ND 56.5 µg/kg UJ HT-NF 

Trichlorofluoromethane EPA 8260B SD-1 (0-0.5) 10435194001 ND 322 µg/kg UJ HT-NF 

Trichlorofluoromethane EPA 8260B CC-1 (0-0.5) 10435194004 ND 278 µg/kg UJ HT-NF 

Trichlorofluoromethane EPA 8260B CC-3 (0-0.5) 10435194005 ND 226 µg/kg UJ HT-NF 

Vinyl Chloride EPA 8260B SD-1 (0-0.5) 10435194001 ND 32.2 µg/kg UJ HT-NF 

Vinyl Chloride EPA 8260B CC-1 (0-0.5) 10435194004 ND 27.8 µg/kg UJ HT-NF 

Vinyl Chloride EPA 8260B CC-3 (0-0.5) 10435194005 ND 22.6 µg/kg UJ HT-NF 

Xylenes, Total EPA 8260B SD-1 (0-0.5) 10435194001 ND 241 µg/kg UJ HT-NF 

Xylenes, Total EPA 8260B CC-1 (0-0.5) 10435194004 ND 209 µg/kg UJ HT-NF 

Xylenes, Total EPA 8260B CC-3 (0-0.5) 10435194005 ND 170 µg/kg UJ HT-NF 

Zinc, Total EPA 6010 SD-2 (0-0.5) 10435194002 103 1.6 mg/kg J- LR-MS 

Zinc, Total EPA 6010 SD-3 (0-0.5) 10435194003 95.5 1.7 mg/kg J- LR-MS 

Zinc, Total EPA 6010 CC-1 (0-0.5) 10435194004 49.2 1.3 mg/kg J- LR-MS 

Zinc, Total EPA 6010 CC-3 (0-0.5) 10435194005 73.2 1.1 mg/kg J- LR-MS 

Zinc, Total EPA 6010 SD-1 (0-0.5) 10435194001 161 8.2 mg/kg J- ERPD-FD, LR-MS 

Zinc, Total EPA 6010 20180612-B 10435194006 93.4 1.5 mg/kg J- ERPD-FD, LR-MS 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Soil 

Project Number:  776-036-001  Task 0001 Sample Start Date:  07/16/2018 

Date Validated:  10/08/2018 Sample End Date:  07/16/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Metals by SW-846 Method 6010 
 Mercury by SW-846 Method 7471 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Soil Moisture by ASTM International (ASTM) Method D2974 

Laboratory Project ID:  10439590 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Mike Phillips, Senior Chemist   
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

SD-4 (0-0.5) 10439590001 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 106 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

1M – The reported result is estimated.  

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

P6 – Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than 
the spike level. 

AL – The lab does not hold A2LA accreditation for this parameter. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied for analyses of the 
submitted samples. 

Method 6010: A dilution of 5 times was applied to sample SD-4 (0-0.5) for the analysis of iron.   

Method MA-EPH: A dilution of 2 times was applied to sample SD-4 (0-0.5) for the analysis of the Total Extractable 
Hydrocarbons Screen by MADEP EPH.    

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature outside the 
recommended temperature range of 4°C ± 2°C at 8.4°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.  The samples were noted to be intact and the cooler temperature recorded at Pace-Minneapolis was 0.3°C. The 
cooler temperature above 6.0°C was judged acceptable since the samples were hand delivered to the laboratory and did 
not have sufficient time to cool.  The cooler temperature below 2.0°C was judged as acceptable since the laboratory did not 
report the sample containers as broken or frozen.  

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 
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VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the soil samples were reported in concentration units of micrograms per kilogram 
(µg/kg) and milligrams per kilogram (mg/kg).  Soil moisture was reported as a percentage (%).  The results were reported 
on a dry weight basis.  The reported units were acceptable for the sample matrices and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exceptions. 

Method Analyte Batch Concentration 
(mg/kg) 

6010 Aluminum 551276 (MPRP/84158) 1.4 
6010 Nickel 551276 (MPRP/84158) 0.076 
6010 Zinc 551276 (MPRP/84158) 0.56 

MA-EPH Aliphatic (C19-C36) 552861 (MTPR/5780) 2.1 

Aluminum, nickel, zinc, and aliphatics (C19-C36) were detected in the associated sample at concentrations above the 
applicable reporting limits and greater than ten times the blank concentrations and those results did not require 
qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 553354 (MSV/44796) Not Associated 
6010 Metals 551276 (MPRP/84158) Not Associated 
7471 Mercury 551285 (MERP/23284) Not Associated 

MA-VPH VPH 551158 (MT/37282) Not Associated 
MA-EPH EPH 551380 (MTPR/5760) Not Associated 
MA-EPH EPH 552861 (MTPR/5780) Not Prepared 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.  Other QC data were used to evaluate accuracy and precision. 

Matrix spikes were not required and were not prepared for percent moisture analyses by Method D2974. 
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and 
considered but data were not qualified based on those results since matrix similarity to project samples could not be 
guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip blank, field blank, and equipment blank samples were not collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip blank, field blank, and equipment blank samples were not submitted as part of this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicates were prepared for soil moisture by Method D2974 batch 551156 (MT/37281) from 
samples not associated with this project.  The RPD values for laboratory duplicate samples prepared from non-project 
samples were evaluated and considered but data were not qualified based on these results since matrix similarity to project 
samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), toluene, total xylenes, and naphthalene were 
reported from analyses performed by both Method 8260B and Method MA-VPH.  The analytes were not detected by both 
methods. 

 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals analyses were performed for the soil samples in this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Arsenic, Total EPA 6010 SD-4 (0-0.5) 10439590001 1.1 1.1 mg/kg J MDLRL 

Beryllium, Total EPA 6010 SD-4 (0-0.5) 10439590001 0.054 0.28 mg/kg J MDLRL 

C11-C22, Aromatic, Unadjusted MADEP-EPH SD-4 (0-0.5) 10439590001 27.7 47.1 mg/kg J MDLRL 

Mercury, Total EPA 7471 SD-4 (0-0.5) 10439590001 0.014 0.021 mg/kg J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH SD-4 (0-0.5) 10439590001 84 141 mg/kg J MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of these data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with these analytical data sets. 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Aqueous 

Project Number:  776-036-001  Task 0001 Sample Start Date:  07/16/2018 

Date Validated:  10/08/2018    revised 10/19/2018 Sample End Date:  07/16/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8260B 
 Total Metals by US Environmental Protection Agency (EPA) Method 200.8 
 Total Mercury by EPA Method 245.1 
 Volatile Petroleum Hydrocarbons (VPH) by Massachusetts Department of Environmental Protection (MADEP) Method 

MA-VPH 
 Extractable Petroleum Hydrocarbons (EPH) by MADEP Method MA-EPH 
 Hardness by Standard Methods for the Examination of Water and Wastewater (SM) Method 2340B 

Laboratory Project ID:  10439593 

Data Validator:  Daran O'Hollearn, Lead Project Scientist 

Reviewer:  Mike Phillips, Senior Chemist   
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

SD-4 10439593001 



 
 

Tier II Data Validation Report Summary 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

⊗ Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

⊗ LCS/LCSD (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

 Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2017-001, January 
2017 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document 
number EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2018. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

JB Estimated concentration due to blank contamination 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 103 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable. 
 
This report was updated to include evaluation of hardness analytical results provided by the laboratory in a revised report 
submitted after the validation report was initially completed.  Quality control data were not provided for the hardness analyses 
since the results were calculated from unreported calcium and magnesium data acquired with the initial metals analyses.  A 
total of 1 additional data point was included in the revised laboratory report resulting in a total of 104 data points.  The 
completeness measure remained 100% since hardness data were not rejected.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with these data sets. 

J – Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

B – Analyte was detected in the associated method blank. 

CH - The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results for this analyte in associated 
samples may be biased low. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

M1 – Matrix spike recovery exceeded QC limits.  Batch accepted based on LCS recovery. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

[M5] – A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.   

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  The samples were delivered to Pace-Billings by field 
personnel and custody seals were present and intact. 

Additional sample receipt documents indicate that the shipping containers were sealed and custody seals were present and 
intact for transfer between Pace laboratory facilities. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The reporting limits for the analyses were reviewed and appeared to be acceptable.  Dilutions were not applied 
for the analyses of the submitted samples.  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Billings on ice, in good condition, and with the cooler temperature outside the 
recommended temperature range of 4°C ± 2°C at 8.4°C as noted on the CoC and the Sample Condition Upon Receipt 
Form.  The samples were noted to be intact and the cooler temperature recorded at Pace-Minneapolis was 0.3°C.  The 
cooler temperature above 6.0°C was judged acceptable since the samples were hand delivered to the laboratory and did 
not have sufficient time to cool.  The cooler temperature below 2.0°C was judged as acceptable since the laboratory did not 
report the sample containers as broken or frozen.  

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 
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VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) which were acceptable for the 
sample matrix and the analyses requested. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Summaries of initial calibration verification (ICV) and continuing calibration verification (CCV) data for Methods 
MAVPH and MAEPH were included as part of this report package. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

No 

Comments:  The available ICV and CCV data for Methods MAVPH and MAEPH were within the acceptance limits, with the 
following exception. 

The laboratory applied the CH qualifier to 1,1,2,2-tetrachloroethane in the LCS for Method 8260B batch 552087 
indicating this compound was recovered outside the laboratory acceptance limits for the continuing calibration.  
1,1,2,2-Tetrachloroethane was not detected in the associated sample, SD-4, and the result was assigned an UJ 
qualifier.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks, with the following exception. 

Chromium was detected in the laboratory blank for Method 200.8 batch 552041 (MPRP/84315) at a concentration of 
0.28 µg/L.  The result for the associated sample SD-4 was greater than the blank detection and the laboratory 
reporting limit but less than 10 times the blank concentration and the result was qualified with a JB flag. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
8260B VOC 552087 (MSV/44732) Not Associated 
200.8 Metals 552041 (MPRP/84315) Not Associated 
245.1 Mercury 550462 (MERP/23256) Not Associated 

MA-VPH VPH 550694 (MT/37206) Not Associated 
MA-EPH EPH 551401 (MTPR/5761) Not Associated 

Not Associated – The MS sample source was not associated with this project. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and 
considered but data were not qualified based on those results since matrix similarity to project samples could not be 
guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

The LCS recovery for 1,1,2,2-tetrachloroethane in Method 8260B batch 552087 (MSV/44732) was outside the acceptance 
limits of 75-129% at 144% indicating a potential high bias.  The associated sample, SD-4, with a non-detection for 1,1,2,2-
tetrachloroethane did not require qualification. 

The LCS recovery for methylene chloride in Method 8260B batch 552087 (MSV/44732) was outside the acceptance 
limits of 72-125% at 71% indicating a potential low bias.  The associated sample, SD-4, with a non-detection for 
methylene chloride was qualified with a UJ flag to indicate an estimated detection limit. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  Surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip blank, field blank, and equipment blank samples were not collected as part of this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip blank, field blank, and equipment blank samples were not submitted as part of this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not submitted as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicates were prepared for EPH by Method MA-EPH batch 551401 (MTPR/5761), VPH by 
Method MA-VPH batch 550694 (MT/37206), and VOCs by Method 8260B batch 552087 (MSV/44732) from samples not 
associated with this project.  The RPD values for laboratory duplicate samples prepared from non-project samples were 
evaluated and considered but data were not qualified based on these results since matrix similarity to project samples could 
not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

Yes 

 

Comments:  Results for analytes analyzed by more than one method were in agreement. 

Target analytes benzene, ethylbenzene, methyl tert-butyl ether (MTBE), toluene, m&p-xylenes, o-xylene, total xylenes, and 
naphthalene were reported from analyses performed by both Method 8260B and Method MA-VPH.  The analytes were not 
detected by both methods. 

 

 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Only total metals analyses were performed for the water sample in this data set. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

MBD Method blank detection 

LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,1,2,2-Tetrachloroethane EPA 8260B SD-4 10439593001  ND 1.0 µg/L UJ HDRRF 

Antimony, Total EPA 200.8 SD-4 10439593001 0.26 0.5 µg/L J MDLRL 

Chromium, Total EPA 200.8 SD-4 10439593001 0.9 0.5 µg/L JB MBD 

Cobalt, Total EPA 200.8 SD-4 10439593001 0.23 0.5 µg/L J MDLRL 

Methylene Chloride EPA 8260B SD-4 10439593001  ND 4.0 µg/L UJ LR-LCS 

Tetrachloroethene EPA 8260B SD-4 10439593001 0.55 1.0 µg/L J MDLRL 

Total Extractable Hydrocarbons MADEP-EPH SD-4 10439593001 127 213 µg/L J MDLRL 
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DATA VALIDATION RESULTS – AIR SAMPLING  
A total of 211 samples consisting of 192  air samples and 19 field duplicate samples, were collected were collected 

from 49 structures during the months of February and March 2018.   According to the RIWP, 50 structures were to be 

sampled with an estimated 110 samples collected, to be determined based on actual construction of the structure. 

This collection effort resulted in 13,484 sample results including 12,275 environmental sample results and 1,209 field 

duplicate sample results.  The results were reported in 15 laboratory data packages that were reviewed and validated.  

The laboratory reports are included in Appendix F, and the individual data validation reports are included in 

Appendix G. 

 

The samples were submitted to Pace Analytical Services, LLC in Billings, Montana and analyzed by Pace Analytical 

Services, located in Minneapolis, Minnesota.  Each sample was analyzed by one or more of the following methods: 

 Volatile Organic Compounds (VOC) by Environmental Protection Agency (EPA) Method TO-15 and Method 

TO-15 with Selected Ion Monitoring (SIM) 

 Methane by EPA Method TO-3 

 Air-Phase Petroleum Hydrocarbons (APH) by Massachusetts Department of Environmental Protection (MADEP) 

Method APH 

 Fixed Gases by EPA Method 3C 

 

Tier III data validations were performed for the submitted data packages and the following qualifiers were applied as a 

result of these data validation reviews.  

 J = Estimated concentration (a total of 256 “J” qualifiers were applied) 

 J+ = The result is an estimated concentration, but may be biased high (a total of 111 “J+” qualifiers were applied) 

 UJ = Estimated reporting limit (a total of 202 “UJ” qualifiers were applied) 

 R = Rejected, data not usable (a total of 287 “R” qualifiers were applied) 

 The rejected data is included in Table 10-1 and only included one COPC (1,2,4-Trimethylbenzene) in 9 

samples at 7 structures.  The rejected data did not include any other site COPCs.  The rejected data do impact 

evaluation of a COPC at the Facility, although the COPC in question was only identified as having a complete 

VI pathway and indoor air exceedances in one structure. The rejected data do not impact critical project 

objectives. 

 

The components of the Tier III data validation are discussed below. 
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Data qualifiers are discussed in detail in the sections that follow and in the individual data validation reports in 

Appendix G.  Data qualification summary tables are also included at the end of each data validation report.  In several 

cases, data were qualified for violating more than one criterion.  In cases where the non-conformances resulted in 

different flags being applied, a conservative approach was followed and the most restrictive qualifier was applied.  

However, all reasons for qualification were retained.  The hierarchy of qualifiers from the most to least  restrictive is as 

follows:  R > JB/U > J+/J- > J/UJ.  

 

ACCURACY ASSESSMENT 

Laboratory accuracy was evaluated by reviewing method blanks and recoveries for Laboratory Control Samples (LCS) 

and surrogates.  The results were checked against method and data validation specific requirements.   

 

The target analytes were reported as not detected in the method blank samples at concentrations above the method 

detection limits (MDLs) or the reporting limits (RL).  Qualifications were not applied based on the method blank 

results.   

 

Data were qualified if the recoveries for LCSs or surrogates were reported outside data validation or laboratory quality 

control (QC) limits.  Matrix spike/matrix spike duplicates (MS/MSD) and Laboratory Control Sample Duplicates 

(LCSDs) were not analyzed or required for the air sample analyses.  If the LCS and/or surrogate recoveries exceeded 

the upper QC limit, indicating a high bias, associated target analytes were qualified as J+, if detected.  Qualification 

was not required if the analytes were undetected in the associated environmental samples.  If the recoveries were less 

than the lower QC limit, indicating a low bias, the target analytes in associated samples were qualified as J-, if detected, 

and as UJ, if undetected.  If the recoveries were exceedingly low, target analyte detections were qualified as J, if 

detected.  Undetected results were treated as follows: 

 If the surrogate recoveries were less than 20%, associated target analytes were qualified as R in their respective 

samples.   

 If the LCS recoveries were less than 30% for the analyses, undetected target analytes were qualified as R in 

associated samples. 

 

Summarized in the table below are the qualifiers applied due as a result of accuracy measures outside of QC limits. 
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Validation  
Criteria 

Flags 
J+ UJ R 

LCS Recoveries 1 3 0 
Surrogates 0 0 0 

TOTAL 1 3 0 

 

PRECISION ASSESSMENT 

Precision was determined by evaluating results from sample duplicate pairs.  Duplicate pairs from the laboratory for the 

air data sets consisted of laboratory duplicates.  Field duplicate samples were used to evaluate field precision and 

laboratory precision.  Laboratory and field duplicate precision were determined by the calculated relative percent 

difference (RPD). 

 

The calculated RPD values for laboratory duplicates were evaluated using either laboratory established control limits or 

data validation control limits.  In some cases, laboratory duplicate RPDs were not applicable if the result for one or 

both determinations was less than 5 times the limit of quantitation or the laboratory reporting limit (RL).  This is 

allowed by the methods used for sample analyses and no further action was required.    

 

Analytes that exhibited RPDs greater than the upper acceptance limits were qualified as J if detected and as UJ if 

undetected in the samples.  No RPD exceedances were found.  

 

Validation Criteria 
FLAGS 

J UJ R 
LCS/LCSD RPD LCSD not analyzed LCSD not analyzed LCSD not analyzed 
MS/MSD RPD MS/MSD not analyzed MS/MSD not analyzed MS/MSD not analyzed 

Laboratory Duplicate RPD 0 0 0 
TOTAL 0 0 0 

 

Field precision was determined by a comparison of field duplicate sample results.  Field duplicates are collected to 

review laboratory and field repeatability.  The field duplicate RPDs were not to exceed 25% for air samples.  Data were 

qualified for field duplicate RPDs as follows: 

 If the RPD for a target analyte exceeded 25%, but was less than 100%, the results for that analyte in the parent and 

duplicate samples were qualified as J.   

 If the RPD exceeded 100%, the results for the analyte were qualified in all the samples, including the parent and 

duplicate samples, based on the professional judgment of the data reviewer.  The detections in associated samples 

were qualified as J and the non-detects were qualified as UJ.   
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 If an analyte was detected in either the parent or duplicate samples, but not in both, the data were qualified in the 

parent and duplicate sample if the detection was greater than 2 times the RL.  The detection was qualified as J and 

the non-detect was qualified as UJ.  Qualification was not required if the detection was less than 2 times the RL.  

 If the field duplicate RPD for an analyte exceeded 25% but the results in both the parent and duplicate samples 

were less than 2 times the RL, qualification was not required.   
 
A total of 196 J flags and 31 UJ flags were applied as a result of high field duplicate RPD values.  

 

METHOD COMPLIANCE AND INSTRUMENT PERFORMANCE 

Method compliance and instrument performance were established by reviewing holding times and preservation, 

detection limits, surrogate recoveries, method and calibration blanks, LCS recoveries, initial and continuing calibration 

results, where available.  The results were checked against method and data validation specific requirements.   

 

Surrogate and LCS analyses were addressed in the preceding accuracy section.  The remaining method compliance and 

instrument performance measures were evaluated as follows: 

 Pressure differentials between the final field measurement and the laboratory initial pressure were examined to 

ensure that no leakage occurred prior to analysis.  The laboratory indicated that the canisters were cleaned prior to 

sampling to levels below the reporting limits to eliminate potential contamination.  The sample canister criteria 

were met.  

 Detection limits were elevated as a result of matrix interference, dilutions, or limited sample volume.  The elevated 

limits were reviewed and determined acceptable; therefore, data were not qualified. 

 Target analytes in samples that were analyzed past the method holding times were qualified as J-, if detected, and 

as UJ, if undetected, if determined appropriate based on professional judgment.   

 Target analytes detected in the method blank samples were qualified as U in the associated samples if the results 

were less than the blank detection.  Target analytes detected in the method blank samples were qualified JB in the 

associated samples if the results were less than 10 times the blank concentrations.  Qualification was not required if 

the target analyte detections in the environmental samples were greater than 10 times the blank concentrations, or if 

the target analytes were undetected in the associated samples.   

 The relative response factors (RRF) measured in the continuing calibration verification (CCV) analyses for each 

analyte were compared to the RRFs calculated in the initial calibrations.  Differences in the RRF values that were 

greater than 30% resulted in application of J qualifiers to the detections of the affected analytes in the associated 

samples and UJ qualifiers were applied to the associated non-detect results. 
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 Analytical results that exceed the calibration range for an analyte should be diluted to bring the results within the 

defined calibration range.  The laboratory reported analytical results for some analytes that exceeded the calibration 

range without performing additional dilutions.  These results were assigned J qualifiers. 

 Internal standards are added to each submitted sample and laboratory QC sample analyzed by the GC/MS methods.  

The area counts measured for each sample are compared to the benchmark established from the initial calibration 

and daily CCV.  Target analytes associated with an internal standard with an area count less than 60% of the 

defined value were assigned J+ qualifiers if detected and associated non-detections were assigned R qualifiers. 

 

Flags applied for the method compliance and instrument performance violations are summarized in the following table. 
 

Validation Criteria 
Flags 

JB J J+ UJ U R 
Holding Times N/A 0 N/A 0 N/A N/A 
Method Blanks 0 N/A N/A N/A 0 N/A 
Calibration RRF N/A 43 N/A 181 N/A N/A 

Calibration Range N/A 56 N/A N/A N/A N/A 
Internal Standards N/A N/A 110 N/A N/A 287 

TOTAL 0 99 110 181 0 287 
N/A – The flag does not apply to these criteria 

 

COMPLETENESS 

Determination of completeness included a review of the chain-of-custody and laboratory analytical methods.  

Completeness also includes a review of the analytical reports and QC summary report.  The reported analytical 

methods were in compliance with the Remedial Investigation Work Plan (RIWP).  Analytical reports and electronic 

deliverables were complete.  

 

The frequency of quality control sample collection and analysis, based on 192 submitted environmental samples, is 

summarized in the following table. 

 

Sample QC Samples Collected QC Sample Frequency Frequency Requirement 
Blind Duplicates 19 9.9% 10% 

 

Quality control sample submittal requirements were met.  Further, these sampling events were part of a larger 

monitoring program in which overall QC sample collection frequency requirements were met.  Laboratory quality 

control samples including LCS and method blanks were also analyzed at the required frequencies. 
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Of the 13,484 environmental and field duplicate sample results reported for the air samples collected in February and 

March 2018, 287 sample results were rejected as a result of the data validation review.  The completeness measure for 

the data generated is 97.9%, which is greater than the RIWP required 90%.   Completeness was calculated by dividing 

the number of non-rejected data points by the possible number of data points, excluding blank QC samples.  A total of 

49 structures were sampled compared to a plan of 50 structures, 98% completeness.  A total of 211 actual samples were 

collected compared to an estimated 110 planned samples, 192% completeness. 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  02/05/2018 

Date Validated:  07/12/2018 Sample End Date:  02/07/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10420595 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180206-237WYOMING-01 10420595001 

20180206-308MILES-01 10420595003 

20180206-446THSTW-01 10420595005 

20180205-308MILES-01 10420595007 

20180205-308MILES-02 10420595009 

20180205-446THSTW-02 10420595011 

20180205-446THSTW-01 10420595013 

20180205-1246CENTRAL-02 10420595015 

20180205-AA-01 10420595017 

20180205-AA-02 10420595019 

20180205-146TERRY-02 10420595021 

20180205-146TERRY-01 10420595023 

20180206-146TERRY-01 10420595025 

20180206-317TERRY-01 10420595027 

20180205-317TERRY-02 10420595029 

20180205-317TERRY-01 10420595031 

20180205-237WYOMING-02 10420595033 

20180205-237WYOMING-03 10420595035 

20180205-237WYOMING-01 10420595037 

20180205-C 10420595039 

20180205-1246CENTRAL-01 10420595041 

20180205-317TERRY-03 10420595043 

20180207-518COOK-01 10420595045 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

 Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

UJ Estimated reporting limit 
 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,457 data points.  
No data points were rejected.  The data completeness measure for this data package is calculated to be 100% and is 
acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

A3 – The sample was analyzed by serial dilution. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  Analytical results with 
this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated 
samples may be biased low. 

3. Were sample CoC forms and procedures complete? No 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.  

A modified CoC was submitted to Pace Analytical to document the cancellation of the Method TO-15 APH analyses for 
selected samples. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits were reviewed and appeared to be acceptable.   

Method TO-15:  Dilutions of 1.41 to 3,513.6 times were applied to the project samples for analyses of VOCs. 

Method TO-15 APH:  Dilutions of 1.46 to 3,513.6 times were applied to the project samples for analyses of air phase 
hydrocarbons. 

Method TO-3:  The submitted samples were diluted by factors of 1.52 to 117 times for methane analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the modified CoC and the laboratory reported the 
requested constituents in accordance with the modified CoC. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.   

Sample 20180205-C was collected as a field duplicate of sample 20180205-237WYOMING-03. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air/vapor samples, with the following exceptions. 

The RPD exceeded the data validation limit of 25% for target analytes carbon tetrachloride, hexane, methylene 
chloride, and tetrachloroethene.  The results for these analytes were assigned J qualifiers for the parent and 
duplicate samples, 20180205-237WYOMING-03 and 20180205-C, based on evidence of poor precision. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions. 

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 SIM ICV_ TO15_061-18 Trichloroethene 30.1% ± 30% 

TO-15 ICV_ TO15_057-18 Ethanol 30.9% ± 30% 
TO-15 ICV_ TO15_057-18 Vinyl Acetate -31.1% ± 30% 
TO-15 ICV_ TO15_057-18 Bromoform -35.9% ± 30% 
TO-15 ICV_ TO15_057-18 Benzyl Chloride -30.4% ± 30% 
TO-15 ICV_ TO15_057-18 1,2,4-Trichlorobenzene -35.0% ± 30% 
TO-15 ICV_ TO15_057-18 Naphthalene -31.6% ± 30% 
TO-15 ICV_ TO15_057-18 Hexachloro-1,3-butadiene -31.7% ± 30% 
TO-15 ICV_TO15_065-18 Ethanol 35.2% ± 30% 
TO-15 ICV_TO15_065-18 Carbon Tetrachloride -33.5% ± 30% 
TO-15 ICV_TO15_065-18 2-Hexanone (Methyl Butyl Ketone) 52.1% ± 30% 
TO-15 ICV_TO15_066-18 Carbon Tetrachloride -43.0% ± 30% 
TO-15 CCV_06002 1,2,4-Trichlorobenzene 37.8% ± 30% 
TO-15 CCV_06002 Naphthalene 36.4% ± 30% 

In some cases, the ICV was used as the opening CCV for an analytical sequence that included samples from this 
data set.  Where the ICV was used as the CCV (ICV_TO15_061-18 and ICV_TO15_065-18) the affected analytes were 
assigned J or UJ flags as appropriate for the samples analyzed in these batches. 
The CCV results for 1,2,4-trichlorobenzene and naphthalene exhibited %Ds that were outside the data validation QC limits.  
However, these analytes were not reported for project samples from the analyses related to CCV_06002 but were reported 
from analyses performed on another day.  Qualification of sample results was not required based on the CCV_06002 non-
conformances. 

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? Yes 

Comments:  Internal standard area counts and retention times in the analyses of submitted samples were within data 
validation limits.  

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data package. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 525015 (AIR/30314) from samples 20180206-
237WYOMING-01 in this data set and 20180209-708STJOHN-01 from data set 10420651.   

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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TABLE 5. FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  20180205-237WYOMING-03 
Field Duplicate Sample ID:  20180205-C 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,2-Dichloroethane TO-15 0.26 0.28 7.4% 
Acetone TO-15 22.9 21.5 6.3% 
Benzene TO-15 0.81 0.86 6.0% 

Bromodichloromethane TO-15 0.23 0.27 16.0% +/-RL 
Carbon tetrachloride TO-15 0.27 0.61 77.3% 

Chloroform TO-15 0.85 0.92 7.9% 
Chloromethane TO-15 0.80 0.88 9.5% +/-RL 

Dichlorodifluoromethane TO-15 2.1 2.0 4.9% +/-RL 
Ethanol TO-15 193 193 0.0% 

Ethyl acetate TO-15 3.1 3.0 3.3% 
Hexane TO-15 3.1 2.2 34.0% 

Methylene Chloride TO-15 43.4 21.4 67.9% 
Tetrachloroethene TO-15 0.79 0.44 56.9% 

Toluene TO-15 2.1 1.8 15.4% +/-RL 
Trichloroethene TO-15 0.17 ND (0.14) DL 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for target analytes carbon tetrachloride, hexane, methylene 
chloride, and tetrachloroethene.  The results for these analytes were assigned J qualifiers for the parent and 
duplicate samples, 20180205-237WYOMING-03 and 20180205-C, based on evidence of poor precision. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch TO-3 Batch 3C Batch 

20180206-237WYOMING-01 10420595001 AIR/30340 -- AIR/30344 AIR/30314 

20180206-308MILES-01 10420595003 AIR/30340 AIR/30322 AIR/30344 AIR/30314 

20180206-446THSTW-01 10420595005 AIR/30340 AIR/30322 AIR/30344 AIR/30314 

20180205-308MILES-01 10420595007 AIR/30340 AIR/30322 -- -- 

20180205-308MILES-02 10420595009 AIR/30340 AIR/30322 -- -- 

20180205-446THSTW-02 10420595011 AIR/30340 -- -- -- 

20180205-446THSTW-01 10420595013 AIR/30340 -- -- -- 

20180205-1246CENTRAL-02 10420595015 AIR/30340 AIR/30322 AIR/30344 AIR/30314 

20180205-AA-01 10420595017 AIR/30340 AIR/30322 -- -- 

20180205-AA-02 10420595019 AIR/30340 AIR/30322 -- -- 

20180205-146TERRY-02 10420595021 AIR/30340 -- -- -- 

20180205-146TERRY-01 10420595023 AIR/30340 -- -- -- 

20180206-146TERRY-01 10420595025 AIR/30367 -- AIR/30344 AIR/30314 

20180206-317TERRY-01 10420595027 AIR/30367 -- AIR/30344 AIR/30314 

20180205-317TERRY-02 10420595029 AIR/30340 -- -- -- 

20180205-317TERRY-01 10420595031 AIR/30340 -- -- -- 

20180205-237WYOMING-02 10420595033 AIR/30340 -- -- -- 

20180205-237WYOMING-03 10420595035 AIR/30340 -- -- -- 

20180205-237WYOMING-01 10420595037 AIR/30340 -- -- -- 

20180205-C 10420595039 AIR/30340 -- -- -- 

20180205-1246CENTRAL-01 10420595041 AIR/30340 AIR/30322 -- -- 

20180205-317TERRY-03 10420595043 AIR/30340 -- -- -- 

20180207-518COOK-01 10420595045 AIR/30367 -- -- -- 
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DATA QUALIFICATION SUMMARY 
 

 
Abbreviation Reason 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

ECAL The result exceeds the calibration range. 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

2-Hexanone TO-15 20180206-146TERRY-01 10420595025 ND 7 µg/m3 UJ HDRRF 

2-Hexanone TO-15 20180206-317TERRY-01 10420595027 ND 6.7 µg/m3 UJ HDRRF 

2-Hexanone TO-15 20180207-518COOK-01 10420595045 ND 6.3 µg/m3 UJ HDRRF 

Carbon tetrachloride TO-15 20180206-146TERRY-01 10420595025 ND 1.1 µg/m3 UJ HDRRF 

Carbon tetrachloride TO-15 20180205-237WYOMING-03 10420595035 0.27 0.13 µg/m3 J ERPD-FD 

Carbon tetrachloride TO-15 20180205-C 10420595039 0.61 0.16 µg/m3 J ERPD-FD 

Ethanol TO-15 20180206-146TERRY-01 10420595025 ND 1.6 µg/m3 UJ HDRRF 

Ethanol TO-15 20180206-317TERRY-01 10420595027 5.5 1.5 µg/m3 J HDRRF 

Ethanol TO-15 20180207-518COOK-01 10420595045 33 1.5 µg/m3 J HDRRF 

Ethanol TO-15 20180205-446THSTW-01 10420595013 1020 1.4 µg/m3 J ECAL 

Ethanol TO-15 20180205-317TERRY-02 10420595029 680 1.4 µg/m3 J ECAL 

Ethanol TO-15 20180205-317TERRY-01 10420595031 1090 1.5 µg/m3 J ECAL 

Ethanol TO-15 20180205-317TERRY-03 10420595043 775 1.4 µg/m3 J ECAL 

Hexane TO-15 20180205-237WYOMING-03 10420595035 3.1 1 µg/m3 J ERPD-FD 

Hexane TO-15 20180205-C 10420595039 2.2 1.1 µg/m3 J ERPD-FD 

Isopropanol TO-15 20180205-1246CENTRAL-02 10420595015 876 4.6 µg/m3 J ECAL 

Methane TO-3 20180206-308MILES-01 10420595003 678000 992 ppmv J ECAL 

Methylene Chloride TO-15 20180205-237WYOMING-03 10420595035 43.4 5.2 µg/m3 J ERPD-FD 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Methylene Chloride TO-15 20180205-C 10420595039 21.4 5.3 µg/m3 J ERPD-FD 

Tetrachloroethene TO-15 20180205-237WYOMING-03 10420595035 0.79 0.14 µg/m3 J ERPD-FD 

Tetrachloroethene TO-15 20180205-C 10420595039 0.44 0.17 µg/m3 J ERPD-FD 

Trichloroethene TO-15 20180205-308MILES-01 10420595007 0.62 0.12 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-308MILES-02 10420595009 0.75 0.086 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-446THSTW-02 10420595011 ND 0.086 µg/m3 UJ HDRRF 

Trichloroethene TO-15 20180205-446THSTW-01 10420595013 0.2 0.099 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-AA-01 10420595017 ND 0.11 µg/m3 UJ HDRRF 

Trichloroethene TO-15 20180205-AA-02 10420595019 ND 0.1 µg/m3 UJ HDRRF 

Trichloroethene TO-15 20180205-146TERRY-02 10420595021 0.35 0.15 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-146TERRY-01 10420595023 0.15 0.11 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-317TERRY-02 10420595029 0.17 0.081 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-317TERRY-01 10420595031 0.49 0.085 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-237WYOMING-02 10420595033 0.18 0.16 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-237WYOMING-03 10420595035 0.17 0.11 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-237WYOMING-01 10420595037 ND 0.1 µg/m3 UJ HDRRF 

Trichloroethene TO-15 20180205-C 10420595039 ND 0.14 µg/m3 UJ HDRRF 

Trichloroethene TO-15 20180205-1246CENTRAL-01 10420595041 0.41 0.22 µg/m3 J HDRRF 

Trichloroethene TO-15 20180205-317TERRY-03 10420595043 0.21 0.13 µg/m3 J HDRRF 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  02/07/2018 

Date Validated:  07/12/2018 Sample End Date:  02/09/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10420606 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180207-518COOK-02 10420606001 

20180208-AA-01 10420606003 

20180207-AA-01 10420606005 

20180209-104CUSTER-01 10420606007 

20180207-287THSTW-02 10420606009 

20180208-104CUSTER-02 10420606011 

20180208-104CUSTER-01 10420606013 

20180207-AA-02 10420606015 

20180208-1020COOK-04 10420606017 

20180207-287THSTW-01 10420606019 

20180207-711CENTRAL-06 10420606021 

20180207-B 10420606023 

20180207-711CENTRAL-07 10420606025 

20180208-1020COOK-02 10420606027 

20180208-AA-02 10420606029 

20180208-1020COOK-01 10420606031 

20180208-1020COOK-03 10420606033 

20180207-711CENTRAL-08 10420606035 

20180207-711CENTRAL-05 10420606037 

20180207-711CENTRAL-04 10420606039 

20180207-A 10420606041 

20180207-711CENTRAL-02 10420606043 

20180207-711CENTRAL-03 10420606045 

20180207-711CENTRAL-01 10420606047 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

⊗ Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

⊗ LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,538 data points.  A 
total of 21 data points were rejected.  The data completeness measure for this data package is calculated to be 98.63% and is 
acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments:  The laboratory identified the following non-conformances related to the analytical data in the report. 

Sample 20180209-104CUSTER-01 was filled with Nitrogen prior to 3C analysis. 

The internal standard recoveries for TO15 and APH analysis associated with sample 20180207-711CENTRAL-08 exceed 
the lower control limit. The reported results for TO15 and APH should be considered estimated values. 

Method TO-15:  Analyte recovery in the laboratory control sample (LCS) for batch AIR/30367 was below QC limits. Results 
for this analyte in associated samples maybe biased low. 

The continuing calibration for naphthalene in batch 525576 is outside of Pace Analytical acceptance limits. The results may 
be biased high. 

The continuing calibration for 1,2,4-trichlorobenzene and hexachloro-1,3-butadiene were above laboratory acceptance 
limits. Analytes were not detected above the reporting limit in any of the associated samples. 

The internal standard response in sample 20180207-518COOK-02 is below criteria. Results may be biased high. 

Naphthalene recovery in the laboratory control sample (LCS) for batch 525576 was above QC limits. Results for this 
analyte in associated samples may be biased high. 

1,2,4-Trichlorobenzene recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below 
reporting limits in associated samples. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[1] – Sample was filled with Nitrogen prior to 3C analysis. 

[1] – The internal standard recoveries for TO15 and APH analysis associated with this sample exceed the lower control 
limit. The reported results for TO15 and APH should be considered estimated values. 

A3 – The sample was analyzed by serial dilution. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

CU – The continuing calibration for this analyte is above laboratory acceptance limits. Analyte was not detected above the 
reporting limit in any of the associated samples. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  Analytical results with 
this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
IS – The internal standard response is below criteria. Results may be biased high. 

L1 – Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 
samples may be biased high. 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated 
samples may be biased low. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 

3. Were sample CoC forms and procedures complete? No 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.  

A modified CoC was submitted to Pace Analytical to document the cancellation of the Method TO-15 APH analyses for 
selected samples. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits were reviewed and appeared to be acceptable.   

Method TO-15:  Dilutions of 1.34 to 3,987.8 times were applied to the project samples for analyses of VOCs. 

Method TO-15 APH:  Dilutions of 1.34 to 3,987.8 times were applied to the project samples for analyses of air phase 
hydrocarbons. 

Method TO-3:  The submitted samples were diluted by factors of 1.61 to 2.49 times for methane analyses. 

Method 3C:  Sample 20180209-104CUSTER-01 was diluted by a factor of 1.61 times for the analysis of fixed gases. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the modified CoC and the laboratory reported the 
requested constituents in accordance with the modified CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected, with the following exception.  1,1-Dichloroethane was detected at a concentration of 1.6 µg/m3 
in the certification analysis for the canister used to sample 20180207-711CENTRAL-01.  1,1-Dichloroethane was not 
detected in the analysis of sample 20180207-711CENTRAL-01 and qualification of results was not required based on the 
detection in the canister certification analysis. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Sample 
20180207-A was collected as a field duplicate of sample 20180207-711CENTRAL-02 and sample 20180207-B was 
collected as a field duplicate of sample 20180207-287THSTW-01. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Tables at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air/vapor samples, with the following exceptions. 

20180207-711CENTRAL-02 / 20180207-A:  The RPD values for acetone and carbon tetrachloride exceeded the data 
validation limit of 25% at 37.2% and 53.3%, respectively.  The results for these analytes were assigned J qualifiers 
for the parent and duplicate samples, 20180207-711CENTRAL-02 and 20180207-A, based on evidence of poor 
precision. 
20180207-287THSTW-01 / 20180207-B:  The detection of 1,1-dichloroethene in the analysis of the field duplicate 
was greater than 2 times the applicable reporting limit and the DL exception did not apply.  The results for 1,1-
dichloroethene were assigned a UJ qualifier in the parent sample, 20180207-287THSTW-01, and J in the duplicate 
sample, 20180207-B. 
The RPD exceeded the data validation limit of 25% for target analytes carbon tetrachloride, tetrachloroethene, and 
vinyl acetate.  The results for these analytes were assigned J qualifiers for the parent and duplicate samples based 
on evidence of poor precision. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions. 

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 SIM ICV_ TO15_061-18 Trichloroethene 30.1% ± 30% 

TO-15 ICV_ TO15_057-18 Vinyl Acetate -33.1% ± 30% 
TO-15 ICV_ TO15_057-18 Bromoform -38.9% ± 30% 
TO-15 ICV_ TO15_057-18 Benzyl Chloride -33.1% ± 30% 
TO-15 ICV_ TO15_057-18 1,2,4-Trichlorobenzene -39.8% ± 30% 
TO-15 ICV_ TO15_057-18 Naphthalene -37.8% ± 30% 
TO-15 ICV_ TO15_057-18 Hexachloro-1,3-butadiene -37.9% ± 30% 
TO-15 ICV_TO15_065-18 Carbon Tetrachloride -34.8% ± 30% 
TO-15 ICV_TO15_065-18 2-Hexanone (Methyl Butyl Ketone) 38.3% ± 30% 
TO-15 ICV_TO15_066-18 Carbon Tetrachloride -44.1% ± 30% 
TO-15 CCV_06102 1,2,4-Trichlorobenzene 38.1% ± 30% 
TO-15 CCV_06102 Naphthalene 41.8% ± 30% 
TO-15 CCV_06102 Hexachloro-1,3-butadiene 32.4% ± 30% 

In some cases, the ICV was used as the opening CCV for an analytical sequence that included samples from this 
data set.  Where the ICV was used as the CCV (ICV_TO15_065-18) the affected analytes were assigned J or UJ flags 
as appropriate for the samples analyzed in these batches. 
The CCV results for 1,2,4-trichlorobenzene, naphthalene, and hexachlorobutadiene exhibited %Ds that were 
outside the data validation QC limits.  The results for these analytes that were reported for project samples from 
the analyses related to CCV_06102 were qualified with J flags if detected and non-detections were assigned UJ 
qualifiers. 
Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? No 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits, with the following 
exceptions. 

Method Internal Standard Sample IS  
Area Count 

Reference  
Area Count 

% 
Difference Limits 

TO-15 Chlorobenzene-d5 20180207-518COOK-02 959790 1615664 -40.59% ± 40% 
TO-15 /  

TO-15 APH Chlorobenzene-d5 20180207-711CENTRAL-08 55355 148354 -62.69% ± 40% 

Detections of the analytes associated with the identified internal standard in the listed samples were qualified J+ 
and non-detections of the associated analytes in the sample were assigned R qualifiers. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS percent recoveries were within laboratory QC limits, with the following exceptions.   

The recovery of 1,2,4-trichlorobenzene in the LCS for Method TO-15 batch 525576 (AIR/30342) was outside the laboratory 
acceptance limits of 60-133% at 138%.  1,2,4-Trichlorobenzene was not detected in the associated samples in the batch 
and qualification of the results was not required based on the evidence of potential high bias. 

The reported recovery for naphthalene in the LCS for Method TO-15 batch 525576 (AIR/30342) was outside the 
laboratory acceptance limits of 55-136% at 142%.  Naphthalene was detected in the associated sample 20180207-
711CENTRAL-07 and the result was assigned a J+ qualifier due to evidence of potential high bias.  Naphthalene was 
not detected in the remaining associated samples in the batch and qualification of the results was not required. 

Analyses of LCSDs were not performed for the batches reported in this data package. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples analyzed by this method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not prepared for Method 3C batch 524953 (AIR/30309).   

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not prepared for Method 3C in this data set. 
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TABLE 5. FIELD DUPLICATE SUMMARY 

 
Client Sample ID:  20180207-711CENTRAL-02 

Field Duplicate Sample ID:  20180207-A 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,2-Dichloroethane TO-15 0.10 0.10 0.0% +/-RL 
Acetone TO-15 13.4 9.2 37.2% 
Benzene TO-15 0.90 0.90 0.0% 

Carbon tetrachloride TO-15 0.57 0.33 53.3% 
Chloroform TO-15 0.23 0.24 4.3% 

Chloromethane TO-15 0.95 0.83 13.5% +/-RL 
Dichlorodifluoromethane TO-15 8.1 7.4 9.0% 

Ethanol TO-15 25.4 31.7 22.1% 
Tetrachloroethene TO-15 18.4 21.3 14.6% 

Toluene TO-15 2.1 2.0 4.9% +/-RL 
Trichloroethene TO-15 0.17 0.21 21.1% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD values for acetone and carbon tetrachloride exceeded the data validation limit of 25% at 37.2% and 53.3%, 
respectively.  The results for these analytes were assigned J qualifiers for the parent and duplicate samples, 
20180207-711CENTRAL-02 and 20180207-A, based on evidence of poor precision. 
   
 
 
 
 
 
 
 
 
 
 
  



 

 
 
201812_TierIII_10420606_APP-G39.docx 13 of 13 

Client Sample ID:  20180207-287THSTW-01 
Field Duplicate Sample ID:  20180207-B 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,1-Dichloroethene TO-15 ND (0.081) 0.23 DL 
1,2,4-Trimethylbenzene TO-15 2.7 ND (1.6) DL 

1,2-Dichloroethane TO-15 0.85 0.85 0.0% 
2-Butanone TO-15 ND (4.5) 4.7 DL 

Acetone TO-15 42.7 50.2 16.1% 
Benzene TO-15 1.1 0.99 10.5% 

Bromodichloromethane TO-15 1.8 1.8 0.0% 
Carbon tetrachloride TO-15 0.56 0.37 40.9% 

Chloroform TO-15 5.8 6.1 5.0% 
Chloromethane TO-15 1.5 1.6 6.5% 
Cyclohexane TO-15 5.0 5.2 3.9% 

Dichlorodifluoromethane TO-15 1.9 2.4 23.3% +/-RL 
Ethanol TO-15 1,570 1,670 6.2% 

Ethyl acetate TO-15 7.5 7.6 1.3% 
Heptane TO-15 2.0 2.2 9.5% +/-RL 
Hexane TO-15 2.1 2.1 0.0% +/-RL 

Isopropanol TO-15 29.8 32.6 9.0% 
Tetrachloroethene TO-15 0.35 0.24 37.3% 

Toluene TO-15 5.5 5.2 5.6% 
Vinyl acetate TO-15 3.8 6.1 46.5% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detection of 1,1-dichloroethene in the analysis of the field duplicate was greater than 2 times the applicable 
reporting limit and the DL exception did not apply.  The results for 1,1-dichloroethene were assigned a UJ qualifier in 
the parent sample, 20180207-287THSTW-01, and J in the duplicate sample, 20180207-B. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for target analytes carbon tetrachloride, tetrachloroethene, and 
vinyl acetate.  The results for these analytes were assigned J qualifiers for the parent and duplicate samples based 
on evidence of poor precision. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch TO-3 Batch 3C Batch 

20180207-518COOK-02 10420606001 AIR/30367 -- -- -- 

20180208-AA-01 10420606003 AIR/30342 AIR/30341 -- -- 

20180207-AA-01 10420606005 AIR/30342 AIR/30341 -- -- 

20180209-104CUSTER-01 10420606007 AIR/30367 -- AIR/30353 AIR/30309 

20180207-287THSTW-02 10420606009 AIR/30342 AIR/30341 -- -- 

20180208-104CUSTER-02 10420606011 AIR/30367 -- -- -- 

20180208-104CUSTER-01 10420606013 AIR/30367 -- -- -- 

20180207-AA-02 10420606015 AIR/30342 AIR/30341 -- -- 

20180208-1020COOK-04 10420606017 AIR/30342 AIR/30341 -- -- 

20180207-287THSTW-01 10420606019 AIR/30342 AIR/30341 -- -- 

20180207-711CENTRAL-06 10420606021 AIR/30342 AIR/30341 -- -- 

20180207-B 10420606023 AIR/30342 AIR/30341 -- -- 

20180207-711CENTRAL-07 10420606025 AIR/30342 AIR/30341 AIR/30353 AIR/30309 

20180208-1020COOK-02 10420606027 AIR/30342 AIR/30341 -- -- 

20180208-AA-02 10420606029 AIR/30342 AIR/30341 -- -- 

20180208-1020COOK-01 10420606031 AIR/30342 AIR/30341 -- -- 

20180208-1020COOK-03 10420606033 AIR/30342 AIR/30341 -- -- 

20180207-711CENTRAL-08 10420606035 AIR/30342 AIR/30341 AIR/30353 AIR/30309 

20180207-711CENTRAL-05 10420606037 AIR/30342 AIR/30341 -- -- 

20180207-711CENTRAL-04 10420606039 AIR/30342 AIR/30341 -- -- 

20180207-A 10420606041 AIR/30342 AIR/30341 -- -- 

20180207-711CENTRAL-02 10420606043 AIR/30342 AIR/30341 -- -- 

20180207-711CENTRAL-03 10420606045 AIR/30342 AIR/30341 -- -- 

20180207-711CENTRAL-01 10420606047 AIR/30342 AIR/30341 -- -- 
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DATA QUALIFICATION SUMMARY 
 

 
Abbreviation Reason 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

ECAL The result exceeds the calibration range. 

LIS The internal standard area count is less than 50% of the area of the 12-hour standard. 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,1,2,2-Tetrachloroethane TO-15 20180207-518COOK-02 10420606001 1.5 0.11 µg/m3 J+ LIS 

1,1,2,2-Tetrachloroethane TO-15 20180207-711CENTRAL-08 10420606035 ND 1.1 µg/m3 R LIS 

1,1-Dichloroethene TO-15 20180207-287THSTW-01 10420606019 ND 0.081 µg/m3 UJ ERPD-FD 

1,1-Dichloroethene TO-15 20180207-B 10420606023 0.23 0.083 µg/m3 J ERPD-FD 

1,2,4-Trichlorobenzene TO-15 20180208-AA-01 10420606003 ND 5.4 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-AA-01 10420606005 ND 6.4 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-287THSTW-02 10420606009 ND 5.1 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-AA-02 10420606015 ND 5.7 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180208-1020COOK-04 10420606017 ND 6.1 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-287THSTW-01 10420606019 ND 5.6 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-711CENTRAL-06 10420606021 ND 6.1 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-B 10420606023 ND 6 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-711CENTRAL-07 10420606025 ND 6.1 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180208-1020COOK-02 10420606027 ND 6 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180208-AA-02 10420606029 ND 5.5 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180208-1020COOK-01 10420606031 ND 5.6 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180208-1020COOK-03 10420606033 ND 5.8 µg/m3 UJ HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,2,4-Trichlorobenzene TO-15 20180207-711CENTRAL-08 10420606035 ND 5.8 µg/m3 R HDRRF, LIS 

1,2,4-Trichlorobenzene TO-15 20180207-711CENTRAL-05 10420606037 ND 7.6 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-711CENTRAL-04 10420606039 ND 6.2 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-A 10420606041 ND 6.2 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-711CENTRAL-02 10420606043 ND 6.2 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-711CENTRAL-03 10420606045 ND 6.3 µg/m3 UJ HDRRF 

1,2,4-Trichlorobenzene TO-15 20180207-711CENTRAL-01 10420606047 ND 6.3 µg/m3 UJ HDRRF 

1,2,4-Trimethylbenzene TO-15 20180207-711CENTRAL-08 10420606035 ND 1.5 µg/m3 R LIS 

1,2-Dibromoethane TO-15 20180207-518COOK-02 10420606001 ND 0.12 µg/m3 R LIS 

1,2-Dibromoethane TO-15 20180207-711CENTRAL-08 10420606035 ND 2.4 µg/m3 R LIS 

1,2-Dichlorobenzene TO-15 20180207-711CENTRAL-08 10420606035 ND 1.9 µg/m3 R LIS 

1,3,5-Trimethylbenzene TO-15 20180207-711CENTRAL-08 10420606035 ND 1.5 µg/m3 R LIS 

1,3-Dichlorobenzene TO-15 20180207-711CENTRAL-08 10420606035 ND 1.9 µg/m3 R LIS 

1,4-Dichlorobenzene TO-15 20180207-711CENTRAL-08 10420606035 ND 1.9 µg/m3 R LIS 

2-Hexanone TO-15 20180207-518COOK-02 10420606001 ND 6.6 µg/m3 UJ HDRRF 

2-Hexanone TO-15 20180209-104CUSTER-01 10420606007 ND 6.7 µg/m3 UJ HDRRF 

2-Hexanone TO-15 20180208-104CUSTER-02 10420606011 ND 8.4 µg/m3 UJ HDRRF 

2-Hexanone TO-15 20180208-104CUSTER-01 10420606013 ND 6.4 µg/m3 UJ HDRRF 

2-Hexanone TO-15 20180207-711CENTRAL-08 10420606035 ND 6.4 µg/m3 R LIS 

4-Ethyltoluene TO-15 20180207-711CENTRAL-08 10420606035 ND 1.5 µg/m3 R LIS 

Acetone TO-15 20180207-A 10420606041 9.2 4 µg/m3 J ERPD-FD 

Acetone TO-15 20180207-711CENTRAL-02 10420606043 13.4 4 µg/m3 J ERPD-FD 

Benzylchloride TO-15 20180207-711CENTRAL-08 10420606035 ND 1.6 µg/m3 R LIS 

Bromoform TO-15 20180207-711CENTRAL-08 10420606035 ND 3.3 µg/m3 R LIS 

C5-C8, Aliphatic, Unadjusted TO-15 APH 20180207-711CENTRAL-07 10420606025 3850 19.3 µg/m3 J ECAL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

C9-C10, Aromatic, Unadjusted TO-15 APH 20180207-711CENTRAL-08 10420606035 ND 18.6 µg/m3 R LIS 

C9-C12, Aliphatic, Unadjusted TO-15 APH 20180207-711CENTRAL-08 10420606035 ND 21.7 µg/m3 R LIS 

Carbon tetrachloride TO-15 20180209-104CUSTER-01 10420606007 ND 1 µg/m3 UJ HDRRF 

Carbon tetrachloride TO-15 20180208-104CUSTER-02 10420606011 ND 1.3 µg/m3 UJ HDRRF 

Carbon tetrachloride TO-15 20180207-287THSTW-01 10420606019 0.56 0.13 µg/m3 J ERPD-FD 

Carbon tetrachloride TO-15 20180207-B 10420606023 0.37 0.13 µg/m3 J ERPD-FD 

Carbon tetrachloride TO-15 20180207-A 10420606041 0.33 0.1 µg/m3 J ERPD-FD 

Carbon tetrachloride TO-15 20180207-711CENTRAL-02 10420606043 0.57 0.1 µg/m3 J ERPD-FD 

Chlorobenzene TO-15 20180207-711CENTRAL-08 10420606035 1.8 1.5 µg/m3 J+ LIS 

Dibromochloromethane TO-15 20180207-711CENTRAL-08 10420606035 ND 2.7 µg/m3 R LIS 

Ethanol TO-15 20180207-287THSTW-02 10420606009 1060 1.3 µg/m3 J ECAL 

Ethanol TO-15 20180208-104CUSTER-02 10420606011 773 1.9 µg/m3 J ECAL 

Ethanol TO-15 20180208-1020COOK-04 10420606017 669 1.5 µg/m3 J ECAL 

Ethanol TO-15 20180207-287THSTW-01 10420606019 1570 1.4 µg/m3 J ECAL 

Ethanol TO-15 20180207-B 10420606023 1670 1.5 µg/m3 J ECAL 

Ethanol TO-15 20180208-1020COOK-03 10420606033 753 1.5 µg/m3 J ECAL 

Ethylbenzene TO-15 20180207-711CENTRAL-08 10420606035 ND 1.4 µg/m3 R LIS 

Hexachlorobutadiene TO-15 20180208-AA-01 10420606003 ND 3.1 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-AA-01 10420606005 ND 3.7 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-287THSTW-02 10420606009 ND 2.9 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-AA-02 10420606015 ND 3.3 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180208-1020COOK-04 10420606017 ND 3.5 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-287THSTW-01 10420606019 ND 3.2 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-711CENTRAL-06 10420606021 ND 3.5 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-B 10420606023 ND 3.4 µg/m3 UJ HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Hexachlorobutadiene TO-15 20180207-711CENTRAL-07 10420606025 ND 3.5 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180208-1020COOK-02 10420606027 ND 3.4 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180208-AA-02 10420606029 ND 3.2 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180208-1020COOK-01 10420606031 ND 3.2 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180208-1020COOK-03 10420606033 ND 3.4 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-711CENTRAL-08 10420606035 ND 3.4 µg/m3 R HDRRF, LIS 

Hexachlorobutadiene TO-15 20180207-711CENTRAL-05 10420606037 ND 4.4 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-711CENTRAL-04 10420606039 ND 3.6 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-A 10420606041 ND 3.6 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-711CENTRAL-02 10420606043 ND 3.6 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-711CENTRAL-03 10420606045 ND 3.6 µg/m3 UJ HDRRF 

Hexachlorobutadiene TO-15 20180207-711CENTRAL-01 10420606047 ND 3.6 µg/m3 UJ HDRRF 

m,p-Xylene TO-15 20180207-711CENTRAL-08 10420606035 ND 2.7 µg/m3 R LIS 

Naphthalene TO-15 20180208-AA-01 10420606003 ND 3.8 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-AA-01 10420606005 ND 4.5 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-287THSTW-02 10420606009 ND 3.6 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-AA-02 10420606015 ND 4 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180208-1020COOK-04 10420606017 ND 4.3 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-287THSTW-01 10420606019 ND 4 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-711CENTRAL-06 10420606021 ND 4.3 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-B 10420606023 ND 4.2 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-711CENTRAL-07 10420606025 4.6 4.3 µg/m3 J+ HDRRF, HR-
LCS 

Naphthalene TO-15 20180208-1020COOK-02 10420606027 ND 4.2 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180208-AA-02 10420606029 ND 3.9 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180208-1020COOK-01 10420606031 ND 4 µg/m3 UJ HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Naphthalene TO-15 20180208-1020COOK-03 10420606033 ND 4.1 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-711CENTRAL-08 10420606035 ND 4.1 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-711CENTRAL-05 10420606037 ND 5.3 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-711CENTRAL-04 10420606039 ND 4.4 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-A 10420606041 ND 4.4 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-711CENTRAL-02 10420606043 ND 4.4 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-711CENTRAL-03 10420606045 ND 4.5 µg/m3 UJ HDRRF 

Naphthalene TO-15 20180207-711CENTRAL-01 10420606047 ND 4.5 µg/m3 UJ HDRRF 

o-Xylene TO-15 20180207-711CENTRAL-08 10420606035 ND 1.4 µg/m3 R LIS 

Styrene TO-15 20180207-711CENTRAL-08 10420606035 ND 1.3 µg/m3 R LIS 

Tetrachloroethene TO-15 20180207-287THSTW-01 10420606019 0.35 0.14 µg/m3 J ERPD-FD 

Tetrachloroethene TO-15 20180207-B 10420606023 0.24 0.14 µg/m3 J ERPD-FD 

Tetrachloroethene TO-15 20180207-711CENTRAL-08 10420606035 1650000 2750 µg/m3 J ECAL 

Vinyl acetate TO-15 20180207-287THSTW-01 10420606019 3.8 1.1 µg/m3 J ERPD-FD 

Vinyl acetate TO-15 20180207-B 10420606023 6.1 1.1 µg/m3 J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  02/08/2018 

Date Validated:  07/12/2018 Sample End Date:  02/10/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10420651 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180208-287THSTW-01 10420651001 

20180209-527STJOHN-01 10420651003 

20180209-A 10420651005 

20180208-527STJOHN-01 10420651007 

20180208-527STJOHN-02 10420651009 

20180209-708STJOHN-01 10420651011 

20180208-708STJOHN-04 10420651013 

20180208-7081/2STJOHN-01 10420651015 

20180208-7081/2STJOHN-02 10420651017 

20180208-708STJOHN-01 10420651019 

20180208-708STJOHN-03 10420651021 

20180208-708STJOHN-02 10420651023 

20180210-209MILES-01 10420651025 

20180209-209MILES-03 10420651027 

20180209-319CUSTER-02 10420651029 

20180209-209MILES-02 10420651031 

20180209-117CUSTER-03 10420651033 

20180209-AA-02 10420651035 

20180209-117CUSTER-02 10420651037 

20180209-117CUSTER-01 10420651039 

20180209-AA-01 10420651041 

20180209-319CUSTER-01 10420651043 

20180209-209MILES-01 10420651045 

20180210-319CUSTER-01 10420651047 

20180210-117CUSTER-01 10420651049 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

⊗ Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,623 data points.  A 
total of 39 data points were rejected.  The data completeness measure for this data package is calculated to be 97.60% and is 
acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments:  The laboratory identified the following non-conformances related to the analytical data in the report. 

Method TO-15:  The internal standard recoveries for TO15 analysis associated with samples 20180208-287THSTW-01 and 
20180210-209MILES-01 exceed the lower control limit. The reported results for TO15 analysis should be considered 
estimated values. 

Analyte recoveries for 1,2,4-Trichlorobenzene and Naphthalene in the laboratory control sample (LCS) for batch 525706 
(AIR/30367) was below QC limits. Results for this analyte in associated samples may be biased low. 

The continuing calibration for ethanol in batch 525706 (AIR/30350) is outside of Pace Analytical acceptance limits. The 
results may be biased high. 

The continuing calibration for carbon tetrachloride in batch 525706 (AIR/30350) is outside of Pace Analytical acceptance 
limits. The results may be biased low. 

The continuing calibration for 1,2,4-Trichlorobenzene and Naphthalene were above laboratory acceptance limits. The 
analytes were not detected above the reporting limit in any of the associated samples. 

The internal standard response in sample 20180209-117CUSTER-01 is below criteria. Results may be biased high. 

Samples 20180208-287THSTW-01, 20180209-527STJOHN-01, 20180209-A, and 20180210-209MILES-01 were analyzed 
for Tetrachloroethene by serial dilution. 

Acetone, ethanol, and/or trichloroethene concentrations exceeded the calibration range in samples 20180208-708STJOHN-
04, 20180208-7081/2STJOHN-01, 20180208-708STJOHN-02, 20180210-209MILES-01, and 20180209-319CUSTER-02. 
The reported results are estimated. 

Method TO-15 APH:  Aliphatic (C05-C08), Unadjusted concentrations exceeded the calibration range for samples 
20180208-287THSTW-01, 20180209-527STJOHN-01, 20180209-A, and 20180210-209MILES-01. The reported result is 
estimated. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[1] – The internal standard recoveries for TO15 analysis associated with this sample exceed the lower control limit. The 
reported results for TO15 analysis should be considered estimated values. 

A3 – The sample was analyzed by serial dilution. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

CL – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased low. 

CU – The continuing calibration for this analyte is above laboratory acceptance limits. Analyte was not detected above the 
reporting limit in any of the associated samples. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  Analytical results with 
this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
IS – The internal standard response is below criteria. Results may be biased high. 

L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated 
samples may be biased low. 

L3 – Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits 
in associated samples. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

3. Were sample CoC forms and procedures complete? No 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

A modified CoC was submitted to Pace Analytical on 03/01/2018 to document the cancellation of the Method TO-15 APH 
analyses for selected samples. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.34 to 3,091.2 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the modified CoC and the laboratory reported the 
requested constituents in accordance with the modified CoC. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Sample 
20180209-A was collected as a field duplicate of sample 20180209-527STJOHN-01. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air/vapor samples, with the following exceptions. 
The detections of ethyl acetate, hexane, methylene chloride, and toluene in the analysis of the field duplicate were 
greater than 2 times the applicable reporting limits and the DL exception did not apply.  The results for these 
analytes were assigned UJ qualifiers in the parent sample, 20180209-527STJOHN-01, and J in the duplicate 
sample, 20180209-A. 
The RPD exceeded the data validation limit of 25% for target analytes benzene, tetrachloroethene, and vinyl 
acetate.  The results for these analytes were assigned J qualifiers for the parent and duplicate samples based on 
evidence of poor precision. 
The RPD values for methane and ethanol exceeded 100% indicating extremely poor precision for these analytes.  
Methane and ethanol results were assigned J qualifiers if detected and UJ qualifiers if not detected in the parent, 
field duplicate, and associated samples in this data set. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_ TO15_57-18 Bromoform -38.9% ± 30% 
TO-15 ICV_ TO15_57-18 Benzyl chloride -33.1% ± 30% 
TO-15 ICV_ TO15_57-18 1,2,4-Trichlorobenzene -39.8% ± 30% 
TO-15 ICV_ TO15_57-18 Naphthalene -37.8% ± 30% 
TO-15 ICV_ TO15_57-18 Hexachloro-1,3-butadiene -37.9% ± 30% 
TO-15 ICV_TO15_063-18 Carbon Tetrachloride 89.5% ± 30% 
TO-15 ICV_TO15_064-18 Methylene Chloride 33.4% ± 30% 
TO-15 ICV_TO15_064-18 trans-1,2-Dichloroethene 31.0% ± 30% 
TO-15 ICV_TO15_064-18 Vinyl Acetate 34.7% ± 30% 
TO-15 ICV_TO15_064-18 Carbon Tetrachloride 120.1% ± 30% 
TO-15 ICV_TO15_064-18 2-Hexanone (Methyl Butyl Ketone) 36.9% ± 30% 
TO-15 ICV_TO15_065-18 Carbon Tetrachloride -34.8% ± 30% 
TO-15 ICV_TO15_065-18 2-Hexanone (Methyl Butyl Ketone) 38.3% ± 30% 
TO-15 ICV_TO15_066-18 Carbon Tetrachloride -40.4% ± 30% 
TO-15 ICV_TO15_066/7-18 Carbon Tetrachloride -44.1% ± 30% 
TO-15 CCV_06205 Ethanol 30.4% ± 30% 
TO-15 CCV_06205 Carbon Tetrachloride -35.8% ± 30% 
TO-15 CCV_06205 1,2,4-Trichlorobenzene 33.7% ± 30% 
TO-15 CCV_06205 Naphthalene 39.7% ± 30% 

The analytes listed in the table that exhibited CCV %D’s that were outside the data validation QC limits and were 
not detected in the associated samples were qualified with UJ flags to indicate estimated reporting limits and 
associated detected analytes were assigned J qualifiers to indicate estimated concentrations. 
In some cases, the ICV was used as the opening CCV for an analytical sequence that included samples from this 
data set.  Where the ICV was used as the CCV (ICV_TO15_063-18, ICV_TO15_064-18, ICV_TO15_065-18, and 
ICV_TO15_066/7-18) the affected analytes were assigned J or UJ flags as appropriate. 
Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

3. Were the internal standards within data validation control limits? No 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits, with the following 
exceptions. 

Method Internal Standard Sample IS  
Area Count 

12-Hour 
Standard  

Area Count 

% 
Difference Limits 

TO-15 Chlorobenzene-d5 20180208-287THSTW-01 88525 148354 -40.33% ± 40% 
TO-15 Chlorobenzene-d5 20180210-209MILES-01 82704 148354 -44.25% ± 40% 
TO-15 Chlorobenzene-d5 20180209-117CUSTER-01 965846 1615664 -40.22% ± 40% 

Detections of the analytes associated with the identified internal standard in the listed samples were qualified J+ 
and non-detections of the associated analytes in the sample were assigned R qualifiers. 
The internal standard area counts for the analysis of sample 20180209-A were outside the acceptance limits.  However, the 
reported results for this sample were taken from other analytical runs and data from this analysis were not used in the final 
report.  Qualification of sample data was not required. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits, with the 
following exceptions. 

The LCS recovery for 1,2,4-trichlorobenzene in Method TO-15 batch 525706 (AIR/30350) was outside the acceptance limits 
of 60-133% at 134% indicating a potential high bias.  The LCS recovery for naphthalene in the same TO-15 batch was 
outside the acceptance limits of 55-136% at 140% indicating a potential high bias.  Naphthalene and 1,2,4-trichlorobenzene 
were not detected in the associated samples analyzed in this batch and qualification of sample results was not required. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

11. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 525015 (AIR/30314) from samples 20180206-
237WYOMING-01 (data set 10420595) and 20180209-708STJOHN-01.   

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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TABLE 5. FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  20180209-527STJOHN-01 
Field Duplicate Sample ID:  20180209-A 

Analyte Method Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

Nitrogen 3C 79.0% 80.0% 1.3% 
Oxygen 3C 20.3% 19.5% 4.0% 

Methane TO-3 16.8 ppmv 68.5 ppmv 121.2% 
Acetone TO-15 12.2 µg/m3 12.5 µg/m3 2.4% 
Benzene TO-15 0.60 µg/m3 1.40 µg/m3 80.0% 

Chloroform TO-15 64.0 µg/m3 61.7 µg/m3 3.7% 
cis-1,2-Dichloroethene TO-15 3.5 µg/m3 3.5 µg/m3 0.0% 

Dichlorodifluoromethane TO-15 2.1 µg/m3 2.4 µg/m3 13.3% +/-RL 
Ethanol TO-15 14.1 µg/m3 379 µg/m3 185.7% 

Ethyl acetate TO-15 ND (1.1 µg/m3) 86.6 µg/m3 DL 
Hexane TO-15 ND (1.0 µg/m3) 4.2 µg/m3 DL 

Methylene Chloride TO-15 ND (5.2 µg/m3) 20.9 µg/m3 DL 
Tetrachloroethene TO-15 14,600 µg/m3 7,280 µg/m3 66.9% 

Toluene TO-15 ND (1.1 µg/m3) 2.7 µg/m3 DL 
Trichloroethene TO-15 237 µg/m3 227 µg/m3 4.3% 
Vinyl Acetate TO-15 3.0 µg/m3 2.3 µg/m3 26.4% 

C5-C8, Aliphatic, Unadjusted TO-15 APH 2,110 µg/m3 2,100 µg/m3 0.5% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detections of ethyl acetate, hexane, methylene chloride, and toluene in the analysis of the field duplicate were 
greater than 2 times the applicable reporting limits and the DL exception did not apply.  The results for these 
analytes were assigned UJ qualifiers in the parent sample, 20180209-527STJOHN-01, and J in the duplicate sample, 
20180209-A. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for target analytes benzene, tetrachloroethene, and vinyl acetate.  
The results for these analytes were assigned J qualifiers for the parent and duplicate samples based on evidence of 
poor precision. 
The RPD values for methane and ethanol exceeded 100% indicating extremely poor precision for these analytes.  
Methane and ethanol results were assigned J qualifiers if detected and UJ qualifiers if not detected in the parent, 
field duplicate, and associated samples in this data set. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch TO-3 Batch 3C Batch 

20180208-287THSTW-01 10420651001 AIR/30350 AIR/30347 AIR/30344 AIR/30314 

20180209-527STJOHN-01 10420651003 AIR/30350 AIR/30347 AIR/30344 AIR/30314 

20180209-A 10420651005 AIR/30350 AIR/30347 AIR/30344 AIR/30314 

20180208-527STJOHN-01 10420651007 AIR/30350 AIR/30347 -- -- 

20180208-527STJOHN-02 10420651009 AIR/30350 AIR/30347 -- -- 

20180209-708STJOHN-01 10420651011 AIR/30350 AIR/30347 AIR/30344 AIR/30314 

20180208-708STJOHN-04 10420651013 AIR/30350 AIR/30347 -- -- 

20180208-7081/2STJOHN-01 10420651015 AIR/30350 AIR/30347 -- -- 

20180208-7081/2STJOHN-02 10420651017 AIR/30350 AIR/30347 -- -- 

20180208-708STJOHN-01 10420651019 AIR/30350 AIR/30347 -- -- 

20180208-708STJOHN-03 10420651021 AIR/30350 AIR/30347 -- -- 

20180208-708STJOHN-02 10420651023 AIR/30350 AIR/30347 -- -- 

20180210-209MILES-01 10420651025 AIR/30350 AIR/30347 AIR/30353 AIR/30314 

20180209-209MILES-03 10420651027 AIR/30350 AIR/30347 -- -- 

20180209-319CUSTER-02 10420651029 AIR/30350 AIR/30347 -- -- 

20180209-209MILES-02 10420651031 AIR/30350 AIR/30347 -- -- 

20180209-117CUSTER-03 10420651033 AIR/30367 -- -- -- 

20180209-AA-02 10420651035 AIR/30350 AIR/30347 -- -- 

20180209-117CUSTER-02 10420651037 AIR/30367 -- -- -- 

20180209-117CUSTER-01 10420651039 AIR/30367 -- -- -- 

20180209-AA-01 10420651041 AIR/30350 AIR/30347 -- -- 

20180209-319CUSTER-01 10420651043 AIR/30350 AIR/30347 -- -- 

20180209-209MILES-01 10420651045 AIR/30350 AIR/30347 -- -- 

20180210-319CUSTER-01 10420651047 AIR/30352 AIR/30351 AIR/30353 AIR/30314 

20180210-117CUSTER-01 10420651049 AIR/30367 -- AIR/30353 AIR/30314 
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DATA QUALIFICATION SUMMARY 
 

 
Abbreviation Reason 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 
ECAL The result exceeds the calibration range. 

LIS The internal standard area count is less than 50% of the area of the 12-hour standard. 
ERPD-FD High field duplicate RPD. 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,2,2-Tetrachloroethane TO-15 20180208-287THSTW-01 10420651001 ND 1.1 µg/m3 R LIS 
1,1,2,2-Tetrachloroethane TO-15 20180210-209MILES-01 10420651025 ND 1.1 µg/m3 R LIS 
1,1,2,2-Tetrachloroethane TO-15 20180209-117CUSTER-01 10420651039 ND 0.15 µg/m3 R LIS 

1,2,4-Trichlorobenzene TO-15 20180208-287THSTW-01 10420651001 ND 6.1 µg/m3 R HDRRF, LIS 
1,2,4-Trichlorobenzene TO-15 20180209-527STJOHN-01 10420651003 ND 5.5 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180209-A 10420651005 ND 5.4 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180208-527STJOHN-01 10420651007 ND 5.7 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180208-527STJOHN-02 10420651009 ND 5.8 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180209-708STJOHN-01 10420651011 ND 5.6 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180208-708STJOHN-04 10420651013 ND 5.7 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180208-7081/2STJOHN-01 10420651015 ND 5.8 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180208-7081/2STJOHN-02 10420651017 ND 5.6 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180208-708STJOHN-01 10420651019 ND 5.3 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180208-708STJOHN-03 10420651021 ND 5.5 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180208-708STJOHN-02 10420651023 ND 6.1 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180210-209MILES-01 10420651025 ND 5.8 µg/m3 R HDRRF, LIS 
1,2,4-Trichlorobenzene TO-15 20180209-209MILES-03 10420651027 ND 5.8 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180209-319CUSTER-02 10420651029 ND 6.1 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180209-209MILES-02 10420651031 ND 5.2 µg/m3 UJ HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,4-Trichlorobenzene TO-15 20180209-AA-02 10420651035 ND 5.6 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180209-AA-01 10420651041 ND 5.1 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180209-319CUSTER-01 10420651043 ND 5.4 µg/m3 UJ HDRRF 
1,2,4-Trichlorobenzene TO-15 20180209-209MILES-01 10420651045 ND 6 µg/m3 UJ HDRRF 
1,2,4-Trimethylbenzene TO-15 20180208-287THSTW-01 10420651001 4 1.6 µg/m3 J+ LIS 
1,2,4-Trimethylbenzene TO-15 20180210-209MILES-01 10420651025 ND 1.5 µg/m3 R LIS 

1,2-Dibromoethane TO-15 20180208-287THSTW-01 10420651001 ND 2.5 µg/m3 R LIS 
1,2-Dibromoethane TO-15 20180210-209MILES-01 10420651025 ND 2.4 µg/m3 R LIS 
1,2-Dibromoethane TO-15 20180209-117CUSTER-01 10420651039 ND 0.16 µg/m3 R LIS 

1,2-Dichlorobenzene TO-15 20180208-287THSTW-01 10420651001 ND 2 µg/m3 R LIS 
1,2-Dichlorobenzene TO-15 20180210-209MILES-01 10420651025 ND 1.9 µg/m3 R LIS 

1,3,5-Trimethylbenzene TO-15 20180208-287THSTW-01 10420651001 ND 1.6 µg/m3 R LIS 
1,3,5-Trimethylbenzene TO-15 20180210-209MILES-01 10420651025 ND 1.5 µg/m3 R LIS 

1,3-Dichlorobenzene TO-15 20180208-287THSTW-01 10420651001 ND 2 µg/m3 R LIS 
1,3-Dichlorobenzene TO-15 20180210-209MILES-01 10420651025 ND 1.9 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180208-287THSTW-01 10420651001 ND 2 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180210-209MILES-01 10420651025 ND 1.9 µg/m3 R LIS 

2-Hexanone TO-15 20180208-287THSTW-01 10420651001 ND 6.7 µg/m3 R LIS 
2-Hexanone TO-15 20180210-209MILES-01 10420651025 ND 6.4 µg/m3 R LIS 
2-Hexanone TO-15 20180209-117CUSTER-03 10420651033 ND 14.6 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180209-117CUSTER-02 10420651037 ND 6.8 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180209-117CUSTER-01 10420651039 ND 6.4 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180210-117CUSTER-01 10420651049 ND 6.1 µg/m3 UJ HDRRF 

4-Ethyltoluene TO-15 20180208-287THSTW-01 10420651001 ND 1.6 µg/m3 R LIS 
4-Ethyltoluene TO-15 20180210-209MILES-01 10420651025 ND 1.5 µg/m3 R LIS 

Acetone TO-15 20180208-708STJOHN-04 10420651013 702 3.7 µg/m3 J ECAL 
Acetone TO-15 20180208-7081/2STJOHN-01 10420651015 1180 3.7 µg/m3 J ECAL 
Benzene TO-15 20180209-527STJOHN-01 10420651003 0.6 0.47 µg/m3 J ERPD-FD 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Benzene TO-15 20180209-A 10420651005 1.4 0.47 µg/m3 J ERPD-FD 
Benzylchloride TO-15 20180208-287THSTW-01 10420651001 ND 1.7 µg/m3 R LIS 
Benzylchloride TO-15 20180210-209MILES-01 10420651025 ND 1.6 µg/m3 R LIS 

Bromoform TO-15 20180208-287THSTW-01 10420651001 ND 3.4 µg/m3 R LIS 
Bromoform TO-15 20180210-209MILES-01 10420651025 ND 3.3 µg/m3 R LIS 
Bromoform TO-15 20180210-319CUSTER-01 10420651047 ND 3.1 µg/m3 UJ HDRRF 

C5-C8, Aliphatic, Unadjusted TO-15 APH 20180208-287THSTW-01 10420651001 2290 19.3 µg/m3 J ECAL 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180209-527STJOHN-01 10420651003 2110 17.5 µg/m3 J ECAL 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180209-A 10420651005 2100 17.3 µg/m3 J ECAL 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180210-209MILES-01 10420651025 1940 18.6 µg/m3 J ECAL 

Carbon tetrachloride TO-15 20180208-287THSTW-01 10420651001 ND 1 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180209-527STJOHN-01 10420651003 ND 0.93 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180209-A 10420651005 ND 0.92 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180209-708STJOHN-01 10420651011 ND 0.95 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180210-209MILES-01 10420651025 ND 0.99 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180210-319CUSTER-01 10420651047 ND 0.95 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180210-117CUSTER-01 10420651049 ND 0.93 µg/m3 UJ HDRRF 

Chlorobenzene TO-15 20180208-287THSTW-01 10420651001 ND 1.5 µg/m3 R LIS 
Chlorobenzene TO-15 20180210-209MILES-01 10420651025 ND 1.5 µg/m3 R LIS 

Dibromochloromethane TO-15 20180208-287THSTW-01 10420651001 ND 2.8 µg/m3 R LIS 
Dibromochloromethane TO-15 20180210-209MILES-01 10420651025 ND 2.7 µg/m3 R LIS 

Ethanol TO-15 20180208-287THSTW-01 10420651001 11.2 1.5 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-527STJOHN-01 10420651003 14.1 1.4 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-A 10420651005 379 1.4 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180208-527STJOHN-01 10420651007 147 1.5 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180208-527STJOHN-02 10420651009 285 1.5 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-708STJOHN-01 10420651011 4.9 1.4 µg/m3 J ERPD-FD, HDRRF 

Ethanol TO-15 20180208-708STJOHN-04 10420651013 1440 1.5 µg/m3 J ECAL, ERPD-FD, 
HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Ethanol TO-15 20180208-7081/2STJOHN-01 10420651015 423 1.5 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180208-7081/2STJOHN-02 10420651017 220 1.4 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180208-708STJOHN-01 10420651019 107 1.4 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180208-708STJOHN-03 10420651021 10.8 1.4 µg/m3 J ERPD-FD, HDRRF 

Ethanol TO-15 20180208-708STJOHN-02 10420651023 606 1.5 µg/m3 J ECAL, ERPD-FD, 
HDRRF 

Ethanol TO-15 20180210-209MILES-01 10420651025 166 1.5 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-209MILES-03 10420651027 17.6 1.5 µg/m3 J ERPD-FD, HDRRF 

Ethanol TO-15 20180209-319CUSTER-02 10420651029 670 1.5 µg/m3 J ECAL, ERPD-FD, 
HDRRF 

Ethanol TO-15 20180209-209MILES-02 10420651031 14.4 1.3 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-117CUSTER-03 10420651033 21.7 3.4 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-AA-02 10420651035 14 1.4 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-117CUSTER-02 10420651037 80.6 1.6 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-117CUSTER-01 10420651039 70.8 1.5 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-AA-01 10420651041 18.1 1.3 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-319CUSTER-01 10420651043 273 1.4 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180209-209MILES-01 10420651045 24.8 1.5 µg/m3 J ERPD-FD, HDRRF 
Ethanol TO-15 20180210-319CUSTER-01 10420651047 27 1.4 µg/m3 J ERPD-FD 
Ethanol TO-15 20180210-117CUSTER-01 10420651049 7.1 1.4 µg/m3 J ERPD-FD, HDRRF 

Ethyl acetate TO-15 20180209-527STJOHN-01 10420651003 ND 1.1 µg/m3 UJ ERPD-FD 
Ethyl acetate TO-15 20180209-A 10420651005 86.6 1.1 µg/m3 J ERPD-FD 
Ethylbenzene TO-15 20180208-287THSTW-01 10420651001 ND 1.4 µg/m3 R LIS 
Ethylbenzene TO-15 20180210-209MILES-01 10420651025 ND 1.4 µg/m3 R LIS 

Hexachlorobutadiene TO-15 20180208-287THSTW-01 10420651001 ND 3.5 µg/m3 R LIS 
Hexachlorobutadiene TO-15 20180210-209MILES-01 10420651025 ND 3.4 µg/m3 R LIS 

Hexane TO-15 20180209-527STJOHN-01 10420651003 ND 1 µg/m3 UJ ERPD-FD 
Hexane TO-15 20180209-A 10420651005 4.2 1 µg/m3 J ERPD-FD 

m,p-Xylene TO-15 20180208-287THSTW-01 10420651001 ND 2.8 µg/m3 R LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

m,p-Xylene TO-15 20180210-209MILES-01 10420651025 ND 2.7 µg/m3 R LIS 
Methane TO-3 20180208-287THSTW-01 10420651001 ND 16.1 ppmv UJ ERPD-FD 
Methane TO-3 20180209-527STJOHN-01 10420651003 16.8 14.6 ppmv J ERPD-FD 
Methane TO-3 20180209-A 10420651005 68.5 14.4 ppmv J ERPD-FD 
Methane TO-3 20180209-708STJOHN-01 10420651011 1780 14.9 ppmv J ERPD-FD 
Methane TO-3 20180210-209MILES-01 10420651025 ND 20.8 ppmv UJ ERPD-FD 
Methane TO-3 20180210-319CUSTER-01 10420651047 30.8 14.9 ppmv J ERPD-FD 
Methane TO-3 20180210-117CUSTER-01 10420651049 ND 14.6 ppmv UJ ERPD-FD 

Methylene Chloride TO-15 20180209-527STJOHN-01 10420651003 ND 5.2 µg/m3 UJ ERPD-FD 
Methylene Chloride TO-15 20180209-A 10420651005 20.9 5.1 µg/m3 J ERPD-FD 

Naphthalene TO-15 20180208-287THSTW-01 10420651001 ND 4.3 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180209-527STJOHN-01 10420651003 ND 3.9 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180209-A 10420651005 ND 3.8 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180208-527STJOHN-01 10420651007 ND 4 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180208-527STJOHN-02 10420651009 ND 4.1 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180209-708STJOHN-01 10420651011 ND 4 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180208-708STJOHN-04 10420651013 ND 4 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180208-7081/2STJOHN-01 10420651015 ND 4.1 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180208-7081/2STJOHN-02 10420651017 ND 4 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180208-708STJOHN-01 10420651019 ND 3.8 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180208-708STJOHN-03 10420651021 ND 3.9 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180208-708STJOHN-02 10420651023 ND 4.3 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180210-209MILES-01 10420651025 ND 4.1 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180209-209MILES-03 10420651027 ND 4.1 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180209-319CUSTER-02 10420651029 ND 4.3 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180209-209MILES-02 10420651031 ND 3.7 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180209-AA-02 10420651035 ND 4 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180209-AA-01 10420651041 ND 3.6 µg/m3 UJ HDRRF 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Naphthalene TO-15 20180209-319CUSTER-01 10420651043 ND 3.8 µg/m3 UJ HDRRF 
Naphthalene TO-15 20180209-209MILES-01 10420651045 ND 4.2 µg/m3 UJ HDRRF 

o-Xylene TO-15 20180208-287THSTW-01 10420651001 ND 1.4 µg/m3 R LIS 
o-Xylene TO-15 20180210-209MILES-01 10420651025 ND 1.4 µg/m3 R LIS 
Styrene TO-15 20180208-287THSTW-01 10420651001 ND 1.4 µg/m3 R LIS 
Styrene TO-15 20180210-209MILES-01 10420651025 ND 1.3 µg/m3 R LIS 

Tetrachloroethene TO-15 20180209-527STJOHN-01 10420651003 14600 86.3 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180209-A 10420651005 7280 1900 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180209-117CUSTER-01 10420651039 2.4 0.14 µg/m3 J+ LIS 

Toluene TO-15 20180209-527STJOHN-01 10420651003 ND 1.1 µg/m3 UJ ERPD-FD 
Toluene TO-15 20180209-A 10420651005 2.7 1.1 µg/m3 J ERPD-FD 

Trichloroethene TO-15 20180210-209MILES-01 10420651025 600 0.85 µg/m3 J ECAL 
Vinyl acetate TO-15 20180209-527STJOHN-01 10420651003 3 1 µg/m3 J ERPD-FD 
Vinyl acetate TO-15 20180209-A 10420651005 2.3 1 µg/m3 J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number: 776-036-001 Sample Start Date:  02/11/2018 

Date Validated:   07/12/2018 Sample End Date:   02/13/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 

with Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10420912 

Data Validator:   Kyle Power, Environmental Chemist 

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Charles Ballek, Senior Chemist   
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 
20180211-1044COOK-01 10420912001 

20180212-1044COOK-01 10420912003 

20180211-1044COOK-02 10420912005 

20180211-1044COOK-04 10420912007 

20180212-820DIVISION-02 10420912009 

20180211-AA-01 10420912011 

20180211-1044COOK-05 10420912013 

20180211-1044COOK-03 10420912015 

20180212-820DIVISION-01 10420912017 

20180211-1044COOK-06 10420912019 

20180212-715CENTRAL-01 10420912021 

20180212-715CENTRAL-02 10420912023 

20180212-715CENTRAL-03 10420912025 

20180212-715CENTRAL-04 10420912027 

20180212-715CENTRAL-05 10420912029 

20180212-A 10420912031 

20180212-715CENTRAL-06 10420912033 

20180212-715CENTRAL-07 10420912035 

20180212-112S33RDST-01 10420912037 

20180212-112S33RDST-02 10420912039 

20180212-3119MONTANA-01 10420912041 

20180212-3119MONTANA-02 10420912043 

20180213-3119MONTANA-01 10420912045 

20180213-112S33RDST-01 10420912047 

20180213-A 10420912049 

20180212-C 10420912051 

20180212-AA-01 10420912053 

20180212-AA-02 10420912055 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

⊗ Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 

 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 

Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018. 

 Trihydro Data Validation Variance Documentation, February 2018. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 
R Rejected, data not usable 

 
Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,831 data points.  
Seven data points were rejected.  The data completeness measure for this data package is calculated to be 99.62% and is 
acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with this data set. 

A3 – The sample was analyzed by serial dilution. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  Analytical results with 
this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
IS – The internal standard response is below criteria.  Results may be biased high. 

L2 – Analyte recovery in the LCS was below QC limits.  Results for this analyte in associated samples may be biased low. 

SS – This analyte did not meet the secondary source verification criteria for the initial calibration.  The reported 
result should be considered an estimated value.  Analytical results with this flag in the laboratory report were 
assigned J qualifiers to indicate estimated concentrations. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC records from field to laboratory were complete and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.44 to 16,568.8 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per cubic meters (µg/m3), parts per million by 
volume (ppmV), and percent volume per volume (%V/V), which were acceptable for the sample matrix and the analyses 
requested. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

9. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.  Sample 
20180212-A was collected as a field duplicate of sample 20180212-715CENTRAL-05, sample 20180213-A was collected 
as a field duplicate of sample 20180213-3119MONTANA-01, and sample 20180212-C was collected as a field duplicate of 
sample 20180212-112S33RDST-01. 

10. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air samples, with the following exceptions. 

An RPD value could not be calculated for several analytes for the field duplicate pairs 20180212-112S33RDST-01 
and 20180212-C because the analytes were detected in the duplicate sample and were undetected in the parent 
sample.  As the detections in the duplicate were greater than two times the reporting limits, the analytes were 
qualified as J and UJ for the duplicate and parent samples, respectively. 
Method TO-15:  The RPD value for tetrachloroethene exceeded the data validation QC limit of 25% at 81.7%, which 
was evidence of poor precision.  Tetrachloroethene was qualified as J for samples 20180212-715CENTRAL-05 and 
20180212-A. 
The RPD value for tetrachloroethene greatly exceeded the data validation QC limit for samples 20180213-
3119MONTANA-01 and 20180213-A at 104.1%.  Tetrachloroethene was qualified as J for the associated samples. 
The RPD value for isopropanol exceeded the data validation QC limit of 25% at 25.7%, which was evidence of poor 
precision.  Isopropanol was qualified as J for samples 20180212-112S33RDST-01 and 20180212-C. 
Method TO-15 APH:  An RPD value could not be calculated for unadjusted aliphatic C5-C8 for the field duplicate 
pairs 20180212-715CENTRAL-05 and 20180212-A because the analyte was detected in the parent sample and was 
undetected in the duplicate sample.  As the detection in the parent was greater than two times the reporting limits, 
unadjusted aliphatic C5-C8 was qualified as J and UJ for the parent and duplicate samples, respectively. 
An RPD value could not be calculated for unadjusted aliphatic C9-C12 for the field duplicate pairs 20180213-
3119MONTANA-01 and 20180213-A because the analyte was detected in the parent sample and was undetected in 
the duplicate sample.  As the detection in the parent was greater than two times the reporting limits, unadjusted 
aliphatic C5-C8 was qualified as J and UJ for the parent and duplicate samples, respectively. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions. 

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 SIM ICV_SIM_068-18 Carbon Tetrachloride -56.7% ± 30% 

TO-15 ICV_TO15_063-18 Carbon Tetrachloride 89.2% ± 30% 
TO-15 ICV_TO15_064-18 Isopropyl alcohol (2-Propanol) 35.9% ± 30% 
TO-15 ICV_TO15_064-18 trans-1,2-Dichloroethene 31.0% ± 30% 
TO-15 ICV_TO15_064-18 Methylene Chloride 33.5% ± 30% 
TO-15 ICV_TO15_064-18 Vinyl Acetate 34.7% ± 30% 
TO-15 ICV_TO15_064-18 Carbon Tetrachloride 120.1% ± 30% 
TO-15 ICV_TO15_064-18 2-Hexanone (Methyl Butyl Ketone) 36.9% ± 30% 
TO-15 ICV_TO15_065-18 Carbon Tetrachloride -34.8% ± 30% 
TO-15 ICV_TO15_065-18 2-Hexanone (Methyl Butyl Ketone) 38.2% ± 30% 
TO-15 ICV_TO15_066-18 Ethanol 34.0% ± 30% 
TO-15 ICV_TO15_066-18 Bromoform -39.4% ± 30% 
TO-15 ICV_TO15_066-18 Benzyl Chloride -36.6% ± 30% 
TO-15 ICV_TO15_066-18 1,2,4-Trichlorobenzene -35.7% ± 30% 
TO-15 ICV_TO15_066-18 Naphthalene -37.2% ± 30% 
TO-15 ICV_TO15_066-18 Hexachlorobutadiene -32.7% ± 30% 
TO-15 ICV_TO15_066-18 Carbon Tetrachloride -44.1% ± 30% 

In some cases, the ICV was used as the opening CCV for an analytical sequence that included samples from this 
data set.  Where the ICV was used as the CCV (ICV_TO15_063-18 and ICV_TO15_065-18), the affected analytes in 
the associated samples were assigned J or UJ flags as appropriate. 
Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

3. Were the internal standards within data validation control limits? No 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits, with the following 
exceptions. 

Method Internal Standard Sample 
IS  

Area 
Count 

12-Hour 
Standard  

Area Count 

% 
Difference Limits 

TO-15 APH 1,4-Difluorobenzene 20180212-A 175816 307827 -42.88% ± 40% 
TO-15 APH Chlorobenzene-d5 20180212-A 121775 228758 -46.77% ± 40% 
TO-15 APH Chlorobenzene-d5 20180212-715CENTRAL-06 76126 127871 -40.47% ± 40% 
TO-15 APH Chlorobenzene-d5 20180212-AA-02 134789 228758 -41.08% ± 40% 

Analytes associated with the identified internal standards in the listed samples were assigned J+ qualifiers if 
detected and R qualifiers if not detected. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blanks. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments: The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. Were MS/MSD percent recoveries and MS/MSD RPDs within data validation or 
laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blanks. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS/LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. Were MS/MSD percent recoveries and MS/MSD RPDs within data validation or 
laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blanks. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS/LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. Were MS/MSD percent recoveries and MS/MSD RPDs within data validation or 
laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 525559 (AIR/30337) from sample 20180212-
1044COOK-01 and a sample not associated with this project.   

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  Laboratory duplicate RPDs were within data validation or laboratory QC limits. 

The RPD values for laboratory duplicate samples prepared from non-project samples were considered but data were not 
qualified based on these results since matrix similarity to project samples could not be guaranteed. 
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TABLE 5. FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  20180212-715CENTRAL-05 
Field Duplicate Sample ID:  20180212-A 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

C5-C8, Aliphatic, Unadjusted TO-15 APH 1,490,000 µg/m3 ND (195,000 µg/m3) DL 
C9-C12, Aliphatic, Unadjusted TO-15 APH 247,000 µg/m3 ND (228,000 µg/m3) DL 

Nitrogen 3C 79.2% 78.7% 0.6% 

Oxygen 3C 20.7% 20.9% 1.0% 

Tetrachloroethene TO-15 3,310,000 µg/m3 1,390,000 µg/m3 81.7% 
Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific 
Guidance/Procedures, EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL).  Unadjusted aliphatic C5-C8 
was detected in the parent sample, but not in the duplicate sample.  As the detected result was greater than two 
times the reporting limit, unadjusted aliphatic C5-C8 was qualified as J and UJ for the parent and duplicate 
samples, respectively. 
The RPD value for tetrachloroethene exceeded the data validation QC limit and was qualified as J for samples 
20180212-715CENTRAL-05 and 20180212-A due to evidence of poor precision. 
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Client Sample ID:  20180213-3119MONTANA-01 
Field Duplicate Sample ID:  20180213-A 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

C5-C8, Aliphatic, Unadjusted TO-15 APH 1,590 µg/m3 1,800 µg/m3 12.4% 

C9-C12, Aliphatic, Unadjusted TO-15 APH 71.3 µg/m3 ND (21.7 µg/m3) DL 
Nitrogen 3C 77.5% 78.6% 1.4% 

Oxygen 3C 19.8% 18.7% 5.7% 

1,1,1-Trichloroethane TO-15 10.4 µg/m3 9.0 µg/m3 14.4% 

1,1-Dichloroethane TO-15 3.1 µg/m3 2.7 µg/m3 13.8% 

2-Butanone TO-15 4.9 µg/m3 ND (4.6 µg/m3) DL 

Acetone TO-15 17 µg/m3 18.9 µg/m3 10.6% 

Chloroform TO-15 11.5 µg/m3 9.6 µg/m3 18.0% 

cis-1,2-Dichloroethene TO-15 10.9 µg/m3 9.6 µg/m3 12.7% 

Dichlorodifluoromethane TO-15 2.1 µg/m3 2.0 µg/m3 4.9% +/-RL 

Ethanol TO-15 10.8 µg/m3 9.0 µg/m3 18.2% 

Propene TO-15 0.60 µg/m3 ND (0.54 µg/m3) DL 

Tetrachloroethene TO-15 2,090 µg/m3 6,630 µg/m3 104.1% 
Toluene TO-15 3.6 µg/m3 2.8 µg/m3 25.0% 

Trichloroethene TO-15 273 µg/m3 233 µg/m3 15.8% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific 
Guidance/Procedures, EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL).  Unadjusted aliphatic C9-
C12 was detected in the parent sample, but not in the duplicate sample.  As the detected result was greater than 
two times the reporting limit, unadjusted aliphatic C9-C12 was qualified as J and UJ for the parent and duplicate 
samples, respectively. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
The RPD value for tetrachloroethene greatly exceeded the data validation QC limit and tetrachloroethene results 
were qualified as J for the associated samples due to evidence of poor precision. 
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Client Sample ID:  20180212-112S33RDST-01 
Field Duplicate Sample ID:  20180212-C 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

C5-C8, Aliphatic, Unadjusted TO-15 APH 40 µg/m3 ND (19 µg/m3) DL 

C9-C12, Aliphatic, Unadjusted TO-15 APH ND (23.5 µg/m3) 39.5 µg/m3 DL 

1,2-Dichloroethane TO-15 ND (0.69 µg/m3) 0.20 µg/m3 DL 
1,3-Butadiene TO-15 ND (0.76 µg/m3) 0.57 µg/m3 DL 

2-Butanone TO-15 6.9 µg/m3 8.6 µg/m3 21.9% +/-RL 

Acetone TO-15 21.0 µg/m3 20.9 µg/m3 0.5% 

Benzene TO-15 1.5 µg/m3 1.5 µg/m3 0.0% 

Carbon tetrachloride TO-15 ND (1.1 µg/m3) 0.66 µg/m3 DL 
Chloroform TO-15 ND (0.83 µg/m3) 0.50 µg/m3 DL 

Chloromethane TO-15 1.3 µg/m3 1.4 µg/m3 7.4% 

Dichlorodifluoromethane TO-15 1.9 µg/m3 2.5 µg/m3 27.3% +/-RL 

Ethanol TO-15 525 µg/m3 482 µg/m3 8.5% 

Hexane TO-15 1.4 µg/m3 1.9 µg/m3 30.3% +/-RL 

Isopropanol TO-15 12.3 µg/m3 9.5 µg/m3 25.7% 
m,p-Xylene TO-15 ND (3.0 µg/m3) 2.9 µg/m3 DL 

Tetrachloroethene TO-15 ND (1.2 µg/m3) 1.3 µg/m3 DL 
Toluene TO-15 5.5 µg/m3 6.1 µg/m3 10.3% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific 
Guidance/Procedures, EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL).  Several analytes were 
detected in the duplicate sample, but not in the parent sample.  As the detected results were greater than two times 
the reporting limit, the analytes were qualified as J and UJ for the duplicate and parent samples, respectively. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
The RPD value for isopropanol exceeded the data validation QC limit and was qualified as J for samples 20180212-
112S33RDST-01 and 20180212-C due to evidence of poor precision. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample ID TO-15 TO-15 APH 3C TO-3 
20180211-1044COOK-01 10420912001 AIR/30352 AIR/30351 -- -- 
20180212-1044COOK-01 10420912003 AIR/30352 AIR/30351 AIR/30337 AIR/30353 
20180211-1044COOK-02 10420912005 AIR/30352 AIR/30351 -- -- 
20180211-1044COOK-04 10420912007 AIR/30352 AIR/30351 -- -- 

20180212-820DIVISION-02 10420912009 AIR/30389 -- -- -- 
20180211-AA-01 10420912011 AIR/30352 AIR/30351 -- -- 

20180211-1044COOK-05 10420912013 AIR/30352 AIR/30351 -- -- 
20180211-1044COOK-03 10420912015 AIR/30352 AIR/30351 -- -- 

20180212-820DIVISION-01 10420912017 AIR/30389 -- -- -- 
20180211-1044COOK-06 10420912019 AIR/30352 AIR/30351 -- -- 

20180212-715CENTRAL-01 10420912021 AIR/30352 AIR/30351 -- -- 
20180212-715CENTRAL-02 10420912023 AIR/30352 AIR/30351 -- -- 
20180212-715CENTRAL-03 10420912025 AIR/30352 AIR/30351 -- -- 
20180212-715CENTRAL-04 10420912027 AIR/30352 AIR/30351 AIR/30337 AIR/30353 
20180212-715CENTRAL-05 10420912029 AIR/30367 AIR/30368 AIR/30337 AIR/30353 

20180212-A 10420912031 AIR/30367 AIR/30368 AIR/30337 AIR/30353 
20180212-715CENTRAL-06 10420912033 AIR/30352 AIR/30351 AIR/30337 AIR/30353 
20180212-715CENTRAL-07 10420912035 AIR/30367 AIR/30368 AIR/30337 AIR/30353 
20180212-112S33RDST-01 10420912037 AIR/30352 AIR/30351 -- -- 
20180212-112S33RDST-02 10420912039 AIR/30352 AIR/30351 -- -- 

20180212-3119MONTANA-01 10420912041 AIR/30352 AIR/30351 -- -- 
20180212-3119MONTANA-02 10420912043 AIR/30367 AIR/30368 -- -- 
20180213-3119MONTANA-01 10420912045 AIR/30367 AIR/30368 AIR/30337 AIR/30353 
20180213-112S33RDST-01 10420912047 AIR/30383 AIR/30382 AIR/30337 AIR/30353 

20180213-A 10420912049 AIR/30383 AIR/30382 AIR/30337 AIR/30353 
20180212-C 10420912051 AIR/30367 AIR/30368 -- -- 

20180212-AA-01 10420912053 AIR/30367 AIR/30368 -- -- 
20180212-AA-02 10420912055 AIR/30367 AIR/30368 -- -- 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

ERPD-FD High field duplicate RPD. 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 
ECAL The result exceeds the calibration range. 
LIS The internal standard area count is less than 50% of the area of the 12-hour standard. 

 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2-Dichloroethane TO-15 20180212-C 10420912051 0.2 0.087 µg/m3 J ERPD-FD 
1,2-Dichloroethane TO-15 20180212-112S33RDST-01 10420912037 ND 0.69 µg/m3 UJ ERPD-FD 

1,3-Butadiene TO-15 20180212-C 10420912051 0.57 0.048 µg/m3 J ERPD-FD 
1,3-Butadiene TO-15 20180212-112S33RDST-01 10420912037 ND 0.76 µg/m3 UJ ERPD-FD 
2-Hexanone TO-15 20180212-715CENTRAL-05 10420912029 ND 68900 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180212-A 10420912031 ND 67600 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180212-715CENTRAL-07 10420912035 ND 68900 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180212-3119MONTANA-02 10420912043 ND 6.7 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180213-3119MONTANA-01 10420912045 ND 6.4 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180212-C 10420912051 ND 6.6 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180212-AA-01 10420912053 ND 6.7 µg/m3 UJ HDRRF 
2-Hexanone TO-15 20180212-AA-02 10420912055 ND 8.4 µg/m3 UJ HDRRF 

C5-C8, Aliphatic, Unadjusted TO-15 APH 20180212-715CENTRAL-05 10420912029 1490000 199000 µg/m3 J ERPD-FD 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180212-A 10420912031 ND 195000 µg/m3 UJ ERPD-FD 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180213-112S33RDST-01 10420912047 4030 19.3 µg/m3 J ECAL 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180213-A 10420912049 1800 18.6 µg/m3 J ECAL 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180212-715CENTRAL-06 10420912033 99.3 18.6 µg/m3 J+ LIS 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180212-AA-02 10420912055  ND 24.1 µg/m3 R LIS 

C9-C10, Aromatic, Unadjusted TO-15 APH 20180212-A 10420912031 ND 195000 µg/m3 R LIS 
C9-C10, Aromatic, Unadjusted TO-15 APH 20180212-715CENTRAL-06 10420912033 ND 18.6 µg/m3 R LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

C9-C10, Aromatic, Unadjusted TO-15 APH 20180212-AA-02 10420912055 ND 24.1 µg/m3 R LIS 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180213-3119MONTANA-01 10420912045 71.3 21.7 µg/m3 J ERPD-FD 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180213-A 10420912049 ND 21.7 µg/m3 UJ ERPD-FD 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180212-715CENTRAL-06 10420912033 25.2 21.7 µg/m3 J+ LIS 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180212-A 10420912031  ND 228000 µg/m3 R LIS 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180212-AA-02 10420912055  ND 28.1 µg/m3 R LIS 

Carbon tetrachloride TO-15 20180212-C 10420912051 0.66 0.14 µg/m3 J ERPD-FD, HDRRF 
Carbon tetrachloride TO-15 20180212-112S33RDST-01 10420912037 ND 1.1 µg/m3 UJ ERPD-FD, HDRRF 
Carbon tetrachloride TO-15 20180212-820DIVISION-02 10420912009 0.46 0.11 µg/m3 J HDRRF 
Carbon tetrachloride TO-15 20180212-820DIVISION-01 10420912017 0.63 0.1 µg/m3 J HDRRF 
Carbon tetrachloride TO-15 20180212-AA-01 10420912053 0.25 0.14 µg/m3 J HDRRF 
Carbon tetrachloride TO-15 20180212-AA-02 10420912055 0.67 0.17 µg/m3 J HDRRF 
Carbon tetrachloride TO-15 20180212-1044COOK-01 10420912003 ND 1 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180212-715CENTRAL-01 10420912021 ND 0.97 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180212-715CENTRAL-04 10420912027 ND 0.99 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180212-715CENTRAL-05 10420912029 ND 10600 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180212-A 10420912031 ND 10400 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180212-715CENTRAL-06 10420912033 ND 0.99 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180212-715CENTRAL-07 10420912035 ND 10600 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180212-3119MONTANA-01 10420912041 ND 1 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180212-3119MONTANA-02 10420912043 ND 1 µg/m3 UJ HDRRF 
Carbon tetrachloride TO-15 20180213-3119MONTANA-01 10420912045 ND 0.99 µg/m3 UJ HDRRF 

Chloroform TO-15 20180212-C 10420912051 0.5 0.11 µg/m3 J ERPD-FD 
Chloroform TO-15 20180212-112S33RDST-01 10420912037 ND 0.83 µg/m3 UJ ERPD-FD 

Ethanol TO-15 20180212-112S33RDST-01 10420912037 525 1.6 µg/m3 J ECAL 
Ethanol TO-15 20180212-3119MONTANA-02 10420912043 573 1.5 µg/m3 J ECAL 

Isopropanol TO-15 20180212-112S33RDST-01 10420912037 12.3 4.2 µg/m3 J ERPD-FD 
Isopropanol TO-15 20180212-C 10420912051 9.5 4 µg/m3 J ERPD-FD 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Tetrachloroethene TO-15 20180212-715CENTRAL-05 10420912029 3310000 11400 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180212-A 10420912031 1390000 11200 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180213-3119MONTANA-01 10420912045 2090 513 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180213-112S33RDST-01 10420912047 25500 2130 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180213-A 10420912049 6630 513 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180212-C 10420912051 1.3 0.15 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180212-112S33RDST-01 10420912037 ND 1.2 µg/m3 UJ ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  02/22/2018 

Date Validated:  07/12/2018 Sample End Date:  02/27/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10422523 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180222-AA-01 10422523001 

20180227-AA-01 10422523003 

20180227-AA-02 10422523005 

20180222-3BROADWATER-01 10422523007 

20180222-3BROADWATER-02 10422523009 

20180222-3BROADWATER-03 10422523011 

20180222-3BROADWATER-04 10422523013 

20180222-3BROADWATER-05 10422523015 

20180223-3BROADWATER-01 10422523017 

20180227-1140LYNN-01 10422523019 

20180227-1140LYNN-02 10422523021 

20180227-611STJOHNSAVE-01 10422523023 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

 Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

⊗ Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 770 data points.  A 
total of 69 data points were rejected.  The data completeness measure for this data package is calculated to be 91.04% and is 
acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[1] – The internal standard recoveries associated with samples 20180222-3BROADWATER-05, 20180227-1140LYNN-02, 
and 20180227-611STJOHNSAVE-01 for TO15SS exceed the lower control limit. The reported results should be considered 
estimated values. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

IS – The internal standard response is below criteria. Results may be biased high. 

SS – This analyte did not meet the secondary source verification criteria for the initial calibration. The reported result should 
be considered an estimated value.  These laboratory qualifiers were applied to carbon tetrachloride results for samples 
20180212-820DIVISION-02 and 20180212-820DIVISION-01.  The reported recovery for carbon tetrachloride in the initial 
calibration verification was outside the acceptance limits but these samples were analyzed following a compliant continuing 
calibration verification and qualification was not required.  Please see Section 1 of Validation Criteria Checklist for VOC 
Analyses for evaluation of calibration data. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.44 to 3.38 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicates were not collected as part of this sample set.  However, this sample set was part of a larger sampling event and 
the overall field duplicate collection frequency will be evaluated by the project team. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not collected as part of this sample set. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 SIM ICV_SIM_074-18 cis-1,3-Dichloropropene -32.3% ± 30% 
TO-15 SIM ICV_SIM_074-18 trans-1,3-Dichloropropene -30.6% ± 30% 
TO-15 SIM ICV_SIM_074-18 1,2-Dibromoethane (EDB) -31.8% ± 30% 
TO-15 SIM ICV_SIM_074-18 Tetrachloroethene -31.7% ± 30% 
TO-15 SIM ICV_SIM_074-18 1,1,2,2-Tetrachloroethane -40.3% ± 30% 
TO-15 SIM ICV_SIM_068-18 Carbon Tetrachloride 43.3% ± 30% 

TO-15 ICV_TO15_075-18 Benzyl chloride 35.1% ± 30% 
TO-15 ICV_TO15_075-18 1,2,4-Trichlorobenzene 32.8% ± 30% 
TO-15 ICV_TO15_075-18 Naphthalene 32.1% ± 30% 
TO-15 ICV_TO15_075-18 Hexachlorobutadiene 59.8% ± 30% 
TO-15 CCV_TO15_07602 Benzyl chloride -32.4% ± 30% 

The submitted samples were not analyzed in the analytical batches verified by the ICVs in the table above.  Qualification of 
sample results was not required based on the listed ICV non-conforming results. 

Benzyl chloride was not detected in the samples analyzed in the batch initiated by CCV_TO15_07602.  The results 
were assigned UJ qualifiers due to the calibration non-conformance. 
Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? No 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples, with the following exceptions. 

Method Internal Standard Sample 
IS  

Area 
Count 

12-Hour 
Standard  

Area Count 

% 
Difference Limits 

TO-15 Chlorobenzene-d5 20180222-3BROADWATER-05 145160 243124 -40.29% ± 40% 
TO-15 1,4-Difluorobenzene 20180227-1140LYNN-02 173643 292873 -40.71% ± 40% 
TO-15 Chlorobenzene-d5 20180227-1140LYNN-02 144678 243124 -40.49% ± 40% 
TO-15 1,4-Difluorobenzene 20180227-611STJOHNSAVE-01 171788 292873 -41.34% ± 40% 
TO-15 Chlorobenzene-d5 20180227-611STJOHNSAVE-01 138690 243124 -42.96% ± 40% 

Detections of the analytes associated with the identified internal standard in the listed samples were qualified J+ 
and non-detections of the associated analytes in the sample were assigned R qualifiers. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15 and TO-15 SIM., or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 527377 (AIR/30454) from samples 20180223-
3BROADWATER-01 and 20180301-201S37ST-01 (data set 10422538). 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 



 

 
 
 

ATTACHMENT A 
 

BATCH MATCH TABLE





 

 
 
201812_TierIII_10422523_APP-G42.docx 1 of 1 

BATCH MATCH TABLE 
 

Field Sample ID Lab Sample ID TO-15 Batch TO-15 APH 
Batch TO-3 Batch 3C Batch 

20180222-AA-01 10422523001 AIR/30476 AIR/30474 -- -- 

20180227-AA-01 10422523003 AIR/30476 AIR/30474 -- -- 

20180227-AA-02 10422523005 AIR/30476 AIR/30474 -- -- 

20180222-3BROADWATER-01 10422523007 AIR/30476 AIR/30474 -- -- 

20180222-3BROADWATER-02 10422523009 AIR/30476 AIR/30474 -- -- 

20180222-3BROADWATER-03 10422523011 AIR/30476 AIR/30474 -- -- 

20180222-3BROADWATER-04 10422523013 AIR/30476 AIR/30474 -- -- 

20180222-3BROADWATER-05 10422523015 AIR/30476 AIR/30474 -- -- 

20180223-3BROADWATER-01 10422523017 AIR/30507 AIR/30506 AIR/30463 AIR/30454 

20180227-1140LYNN-01 10422523019 AIR/30476 AIR/30474 -- -- 

20180227-1140LYNN-02 10422523021 AIR/30476 AIR/30474 -- -- 

20180227-611STJOHNSAVE-01 10422523023 AIR/30476 -- -- -- 



 

 
 
 

ATTACHMENT B 
 

DATA QUALIFICATION SUMMARY 
 



 

 
 
201812_TierIII_10422523_APP-G42.docx 1 of 5 

DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

LIS The internal standard area count is less than 50% of the area of the 12-hour standard. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,1,2-Trichlorotrifluoroethane TO-15 20180227-1140LYNN-02 10422523021 ND 2.7 µg/m3 R LIS 
1,1,2-Trichlorotrifluoroethane TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 2.4 µg/m3 R LIS 

1,2,4-Trichlorobenzene TO-15 20180222-3BROADWATER-05 10422523015 ND 9.5 µg/m3 R LIS 
1,2,4-Trichlorobenzene TO-15 20180227-1140LYNN-02 10422523021 ND 6.4 µg/m3 R LIS 
1,2,4-Trichlorobenzene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 5.8 µg/m3 R LIS 
1,2,4-Trimethylbenzene TO-15 20180222-3BROADWATER-05 10422523015 ND 2.5 µg/m3 R LIS 
1,2,4-Trimethylbenzene TO-15 20180227-1140LYNN-02 10422523021 4.1 1.7 µg/m3 J+ LIS 
1,2,4-Trimethylbenzene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.5 µg/m3 R LIS 

1,2-Dichloro-1,1,2,2-tetrafluoroethane TO-15 20180227-1140LYNN-02 10422523021 ND 2.4 µg/m3 R LIS 
1,2-Dichloro-1,1,2,2-tetrafluoroethane TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 2.2 µg/m3 R LIS 

1,2-Dichlorobenzene TO-15 20180222-3BROADWATER-05 10422523015 ND 3.1 µg/m3 R LIS 
1,2-Dichlorobenzene TO-15 20180227-1140LYNN-02 10422523021 ND 2.1 µg/m3 R LIS 
1,2-Dichlorobenzene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.9 µg/m3 R LIS 

1,3,5-Trimethylbenzene TO-15 20180222-3BROADWATER-05 10422523015 ND 2.5 µg/m3 R LIS 
1,3,5-Trimethylbenzene TO-15 20180227-1140LYNN-02 10422523021 ND 1.7 µg/m3 R LIS 
1,3,5-Trimethylbenzene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.5 µg/m3 R LIS 

1,3-Dichlorobenzene TO-15 20180222-3BROADWATER-05 10422523015 ND 3.1 µg/m3 R LIS 
1,3-Dichlorobenzene TO-15 20180227-1140LYNN-02 10422523021 ND 2.1 µg/m3 R LIS 
1,3-Dichlorobenzene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.9 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180222-3BROADWATER-05 10422523015 ND 3.1 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180227-1140LYNN-02 10422523021 ND 2.1 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180227-611STJOHNSAVE-01 10422523023 8.6 1.9 µg/m3 J+ LIS 



 

 
 
201812_TierIII_10422523_APP-G42.docx 2 of 5 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

2-Butanone TO-15 20180227-1140LYNN-02 10422523021 ND 5.1 µg/m3 R LIS 
2-Butanone TO-15 20180227-611STJOHNSAVE-01 10422523023 5.7 4.6 µg/m3 J+ LIS 
2-Hexanone TO-15 20180222-3BROADWATER-05 10422523015 ND 10.5 µg/m3 R LIS 
2-Hexanone TO-15 20180227-1140LYNN-02 10422523021 ND 7.1 µg/m3 R LIS 
2-Hexanone TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 6.4 µg/m3 R LIS 

4-Ethyltoluene TO-15 20180222-3BROADWATER-05 10422523015 ND 2.5 µg/m3 R LIS 
4-Ethyltoluene TO-15 20180227-1140LYNN-02 10422523021 ND 1.7 µg/m3 R LIS 
4-Ethyltoluene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.5 µg/m3 R LIS 

4-Methyl-2-Pentanone TO-15 20180227-1140LYNN-02 10422523021 ND 7.1 µg/m3 R LIS 
4-Methyl-2-Pentanone TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 6.4 µg/m3 R LIS 

Acetone TO-15 20180227-1140LYNN-02 10422523021 32.8 4.1 µg/m3 J+ LIS 
Acetone TO-15 20180227-611STJOHNSAVE-01 10422523023 56.6 3.7 µg/m3 J+ LIS 
Benzene TO-15 20180227-1140LYNN-02 10422523021 3.7 0.56 µg/m3 J+ LIS 
Benzene TO-15 20180227-611STJOHNSAVE-01 10422523023 2.8 0.5 µg/m3 J+ LIS 

Benzylchloride TO-15 20180222-AA-01 10422523001 ND 1.5 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180227-AA-01 10422523003 ND 1.6 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180227-AA-02 10422523005 ND 1.5 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180222-3BROADWATER-01 10422523007 ND 1.5 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180222-3BROADWATER-02 10422523009 ND 1.6 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180222-3BROADWATER-03 10422523011 ND 1.7 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180222-3BROADWATER-04 10422523013 ND 1.7 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180222-3BROADWATER-05 10422523015 ND 2.6 µg/m3 R HDRRF, LIS 
Benzylchloride TO-15 20180227-1140LYNN-01 10422523019 ND 1.7 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180227-1140LYNN-02 10422523021 ND 1.8 µg/m3 R HDRRF, LIS 
Benzylchloride TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.6 µg/m3 R HDRRF, LIS 

Bromoform TO-15 20180222-3BROADWATER-05 10422523015 ND 5.3 µg/m3 R LIS 
Bromoform TO-15 20180227-1140LYNN-02 10422523021 ND 3.6 µg/m3 R LIS 
Bromoform TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 3.3 µg/m3 R LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Bromomethane TO-15 20180227-1140LYNN-02 10422523021 ND 1.3 µg/m3 R LIS 
Bromomethane TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.2 µg/m3 R LIS 

Carbon Disulfide TO-15 20180227-1140LYNN-02 10422523021 ND 1.1 µg/m3 R LIS 
Carbon Disulfide TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 0.98 µg/m3 R LIS 
Chlorobenzene TO-15 20180222-3BROADWATER-05 10422523015 ND 2.4 µg/m3 R LIS 
Chlorobenzene TO-15 20180227-1140LYNN-02 10422523021 ND 1.6 µg/m3 R LIS 
Chlorobenzene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.5 µg/m3 R LIS 
Chloroethane TO-15 20180227-1140LYNN-02 10422523021 ND 0.92 µg/m3 R LIS 
Chloroethane TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 0.83 µg/m3 R LIS 

Chloromethane TO-15 20180227-1140LYNN-02 10422523021 ND 0.72 µg/m3 R LIS 
Chloromethane TO-15 20180227-611STJOHNSAVE-01 10422523023 2.8 0.65 µg/m3 J+ LIS 
Cyclohexane TO-15 20180227-1140LYNN-02 10422523021 9.9 1.2 µg/m3 J+ LIS 
Cyclohexane TO-15 20180227-611STJOHNSAVE-01 10422523023 4.8 1.1 µg/m3 J+ LIS 

Dibromochloromethane TO-15 20180222-3BROADWATER-05 10422523015 ND 4.4 µg/m3 R LIS 
Dibromochloromethane TO-15 20180227-1140LYNN-02 10422523021 ND 3 µg/m3 R LIS 
Dibromochloromethane TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 2.7 µg/m3 R LIS 
Dichlorodifluoromethane TO-15 20180227-1140LYNN-02 10422523021 12.6 1.7 µg/m3 J+ LIS 
Dichlorodifluoromethane TO-15 20180227-611STJOHNSAVE-01 10422523023 3.8 1.6 µg/m3 J+ LIS 

Ethanol TO-15 20180227-1140LYNN-02 10422523021 191 1.6 µg/m3 J+ LIS 
Ethanol TO-15 20180227-611STJOHNSAVE-01 10422523023 308 1.5 µg/m3 J+ LIS 

Ethyl acetate TO-15 20180227-1140LYNN-02 10422523021 4.7 1.3 µg/m3 J+ LIS 
Ethyl acetate TO-15 20180227-611STJOHNSAVE-01 10422523023 2.8 1.1 µg/m3 J+ LIS 
Ethylbenzene TO-15 20180222-3BROADWATER-05 10422523015 ND 2.2 µg/m3 R LIS 
Ethylbenzene TO-15 20180227-1140LYNN-02 10422523021 2.4 1.5 µg/m3 J+ LIS 
Ethylbenzene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.4 µg/m3 R LIS 

Heptane TO-15 20180227-1140LYNN-02 10422523021 3.9 1.4 µg/m3 J+ LIS 
Heptane TO-15 20180227-611STJOHNSAVE-01 10422523023 3.3 1.3 µg/m3 J+ LIS 

Hexachlorobutadiene TO-15 20180222-3BROADWATER-05 10422523015 ND 5.5 µg/m3 R LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Hexachlorobutadiene TO-15 20180227-1140LYNN-02 10422523021 ND 3.7 µg/m3 R LIS 
Hexachlorobutadiene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 3.4 µg/m3 R LIS 

Hexane TO-15 20180227-1140LYNN-02 10422523021 9.7 1.2 µg/m3 J+ LIS 
Hexane TO-15 20180227-611STJOHNSAVE-01 10422523023 3.6 1.1 µg/m3 J+ LIS 

Isopropanol TO-15 20180227-1140LYNN-02 10422523021 6.3 4.3 µg/m3 J+ LIS 
Isopropanol TO-15 20180227-611STJOHNSAVE-01 10422523023 11.9 3.9 µg/m3 J+ LIS 
m,p-Xylene TO-15 20180222-3BROADWATER-05 10422523015 ND 4.5 µg/m3 R LIS 
m,p-Xylene TO-15 20180227-1140LYNN-02 10422523021 9.4 3 µg/m3 J+ LIS 
m,p-Xylene TO-15 20180227-611STJOHNSAVE-01 10422523023 4.1 2.7 µg/m3 J+ LIS 

Methylene Chloride TO-15 20180227-1140LYNN-02 10422523021 ND 6 µg/m3 R LIS 
Methylene Chloride TO-15 20180227-611STJOHNSAVE-01 10422523023 23.3 5.5 µg/m3 J+ LIS 

MTBE TO-15 20180227-1140LYNN-02 10422523021 ND 6.3 µg/m3 R LIS 
MTBE TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 5.7 µg/m3 R LIS 

Naphthalene TO-15 20180227-1140LYNN-02 10422523021 ND 4.5 µg/m3 R LIS 
Naphthalene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 4.1 µg/m3 R LIS 

o-Xylene TO-15 20180222-3BROADWATER-05 10422523015 ND 2.2 µg/m3 R LIS 
o-Xylene TO-15 20180227-1140LYNN-02 10422523021 3.5 1.5 µg/m3 J+ LIS 
o-Xylene TO-15 20180227-611STJOHNSAVE-01 10422523023 1.6 1.4 µg/m3 J+ LIS 
Propene TO-15 20180227-1140LYNN-02 10422523021 ND 0.6 µg/m3 R LIS 
Propene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 0.54 µg/m3 R LIS 
Styrene TO-15 20180222-3BROADWATER-05 10422523015 ND 2.2 µg/m3 R LIS 
Styrene TO-15 20180227-1140LYNN-02 10422523021 ND 1.5 µg/m3 R LIS 
Styrene TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.3 µg/m3 R LIS 

Tetrahydrofuran TO-15 20180227-1140LYNN-02 10422523021 ND 1 µg/m3 R LIS 
Tetrahydrofuran TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 0.93 µg/m3 R LIS 

Toluene TO-15 20180227-1140LYNN-02 10422523021 17.9 1.3 µg/m3 J+ LIS 
Toluene TO-15 20180227-611STJOHNSAVE-01 10422523023 11.1 1.2 µg/m3 J+ LIS 

Trichlorofluoromethane TO-15 20180227-1140LYNN-02 10422523021 2.1 1.9 µg/m3 J+ LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Trichlorofluoromethane TO-15 20180227-611STJOHNSAVE-01 10422523023 4.2 1.8 µg/m3 J+ LIS 
Vinyl acetate TO-15 20180227-1140LYNN-02 10422523021 ND 1.2 µg/m3 R LIS 
Vinyl acetate TO-15 20180227-611STJOHNSAVE-01 10422523023 ND 1.1 µg/m3 R LIS 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  02/27/2018 

Date Validated:  07/12/2018 Sample End Date:  02/28/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10422527 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180227-611STJOHNSAVE-02 10422527001 

20180228-611STJOHNSAVE-01 10422527003 

20180227-11CUSTER-01 10422527005 

20180227-11CUSTER-02 10422527007 

20180227-11CUSTER-03 10422527009 

20180228-11CUSTER-01 10422527011 

20180228-40112NDAVES-01 10422527013 

20180227-40112NDAVES-01 10422527015 

20180227-40112NDAVES-02 10422527017 

20180227-40112NDAVES-03 10422527019 

20180227-323MILES-01 10422527021 

20180227-323MILES-02 10422527023 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

⊗ Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

⊗ LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 747 data points.  A 
total of 106 data points were rejected.  The data completeness measure for this data package is calculated to be 85.81% and 
is acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[1] – The internal standard recoveries associated with this sample for TO15SS exceed the lower control limit. The reported 
results should be considered estimated values. 

A3 – The sample was analyzed by serial dilution. 

CH – The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be 
biased high. 

SS – This analyte did not meet the secondary source verification criteria for the initial calibration. The reported result should 
be considered an estimated value. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  The analytical results 
for ethanol with this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
L2 – Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results for this analyte in associated 
samples may be biased low. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.46 to 1,050 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exception. 

Communications between the project staff and MDEQ resulted in cancellation of multiple TO-15 APH analyses for the 
project including those for the samples in this data set. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.   

• Sample 20180227-A in data set 10422531 was collected as a field duplicate of sample 20180227-323MILES-01. 

Samples in this data set were part of a larger sampling event.  The overall field duplicate collection frequency for the event 
will be evaluated by project personnel. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air/vapor samples, with the following exceptions. 
The detection of cyclohexane in the analysis of the parent sample 20180227-323MILES-01 was greater than 2 times 
the applicable reporting limit and the DL exception did not apply.  The results for cyclohexane were assigned a J 
qualifier in the parent sample, 20180227-323MILES-01, and UJ in the duplicate sample, 20180227-A. 
The RPD exceeded the data validation limit of 25% for target analytes 2-propanol, acetone, benzene, carbon 
tetrachloride, chloromethane, dichlorodifluoromethane, ethanol, and hexane.  The results for these analytes were 
assigned J qualifiers for the parent and duplicate samples, 20180227-323MILES-01 and 20180227-A, based on 
evidence of poor precision. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15 and TO-15 SIM) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_ SIM_074-18 cis-1,3-Dichloropropene -32.3% ± 30% 
TO-15 ICV_ SIM_074-18 trans-1,3-Dichloropropene -30.6% ± 30% 
TO-15 ICV_ SIM_074-18 1,2-Dibromoethane (EDB) -31.8% ± 30% 
TO-15 ICV_ SIM_074-18 Tetrachloroethene -31.7% ± 30% 
TO-15 ICV_ SIM_074-18 1,1,2,2-Tetrachloroethane -40.3% ± 30% 
TO-15 ICV_TO15_075-18 Benzyl chloride 35.1% ± 30% 
TO-15 ICV_TO15_075-18 1,2,4-Trichlorobenzene 32.8% ± 30% 
TO-15 ICV_TO15_075-18 Naphthalene 32.1% ± 30% 
TO-15 ICV_TO15_075-18 Hexachloro-1,3-butadiene 59.8% ± 30% 
TO-15 ICV_TO15_082-18 Ethanol 36.7% ± 30% 
TO-15 ICV_TO15_082-18 1,1,2-Trichlorotrifluoroethane (Freon 113) -30.2% ± 30% 
TO-15 ICV_TO15_082-18 Carbon Disulfide -37.7% ± 30% 
TO-15 CCV_07602 Benzyl Chloride 32.4% ± 30% 

Benzyl chloride was not detected in the analyses associated with CCV_07602 and the results were assigned UJ 
qualifiers. 
Submitted samples were not analyzed in the analytical batches verified by the remaining ICVs in the table above.  
Qualification of sample results was not required based on the listed ICV non-conforming results. 

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15 and TO-15 SIM) 

3. Were the internal standards within data validation control limits? Yes 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples, with the following exceptions. 

Method Internal Standard Sample 
IS  

Area 
Count 

12-Hour 
Standard  

Area Count 

% 
Difference Limits 

TO-15 1,4-Difluorobenzene 20180227-11CUSTER-03 161502 292873 -44.9% ± 40% 
TO-15 Chlorobenzene-d5 20180227-11CUSTER-03 129070 243124 -46.9% ± 40% 
TO-15 1,4-Difluorobenzene 20180227-40112NDAVES-01 168899 292873 -42.3% ± 40% 
TO-15 Chlorobenzene-d5 20180227-40112NDAVES-01 137413 243124 -43.5% ± 40% 
TO-15 1,4-Difluorobenzene 20180227-40112NDAVES-02 167134 292873 -42.9% ± 40% 
TO-15 Chlorobenzene-d5 20180227-40112NDAVES-02 136246 243124 -44.0% ± 40% 
TO-15 1,4-Difluorobenzene 20180227-40112NDAVES-03 169840 292873 -42.0% ± 40% 
TO-15 Chlorobenzene-d5 20180227-40112NDAVES-03 137384 243124 -43.5% ± 40% 

Detections of the analytes associated with the identified internal standards in the listed samples were qualified J+ 
and non-detections of the associated analytes in the samples were assigned R qualifiers. 
Internal standard non-conformances were noted for analyses that were not reported in this data set.  Qualification of results 
was not required based on those data. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS percent recoveries were within laboratory QC limits, with the following exception.   

The reported recovery for carbon disulfide in the LCS for Method TO-15 batch 529083 (AIR/30531) was outside the 
acceptance limits of 66-134% at 63%.  Carbon disulfide was not detected in the associated samples analyzed in 
this batch and the results were assigned UJ qualifiers based on evidence of potential low bias. 
Analyses of LCSDs were not performed for the batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15 and TO-15 SIM. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15 and TO-15 SIM. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15 and TO-15 SIM) 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15 and TO-15 SIM. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15 and TO-15 SIM. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 527377 (AIR/30454) from samples 20180223-
3BROADWATER-01 (data set 10422523) and 20180301-201S37ST-01 (data set 10422538). 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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TABLE 5. FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  20180227-323MILES-01 
Field Duplicate Sample ID:  20180227-A (Laboratory ID 10422531001) 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,1,1-Trichloroethane TO-15 ND (0.12) 0.088 DL 
1,2-Dichloroethane TO-15 0.19 0.17 11.1% 

1,3-Butadiene TO-15 0.34 0.4 16.2% 
2-Propanol (Isopropanol) TO-15 11.6 8.3 33.2% 

Acetone TO-15 23.9 15.6 42.0% 
Benzene TO-15 2.5 1.9 27.3% 

Carbon tetrachloride TO-15 0.25 0.33 27.6% 
Chloroform TO-15 0.31 0.29 6.7% 

Chloromethane TO-15 1.8 0.93 63.7% 
Cyclohexane TO-15 4.9 ND (1.1) DL 

Dichlorodifluoromethane TO-15 3.5 2.2 45.6% 
Ethanol TO-15 118 60.3 64.7% 

m&p-Xylene TO-15 3.9 3.7 5.3% +/-RL 
Methylene Chloride TO-15 6.9 ND (5.5) DL 

Naphthalene TO-15 ND (4.1) 4.4 DL 
n-Heptane TO-15 1.8 ND (1.3) DL 
n-Hexane TO-15 3.5 2.1 50.0% 
o-Xylene TO-15 1.5 ND (1.4) DL 

Tetrachloroethene TO-15 11.6 12.1 4.2% 
Toluene TO-15 8.7 6.9 23.1% 

Trichloroethene TO-15 0.51 0.51 0.0% 
Trichlorofluoromethane TO-15 2.1 ND (1.8) DL 

Vinyl acetate TO-15 ND (1.1) 1.2 DL 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detection of cyclohexane in the analysis of the parent sample 20180227-323MILES-01 was greater than 2 times 
the applicable reporting limit and the DL exception did not apply.  The results for cyclohexane were assigned a J 
qualifier in the parent sample, 20180227-323MILES-01, and UJ in the duplicate sample, 20180227-A. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for target analytes 2-propanol, acetone, benzene, carbon 
tetrachloride, chloromethane, dichlorodifluoromethane, ethanol, and hexane.  The results for these analytes were 
assigned J qualifiers for the parent and duplicate samples, 20180227-323MILES-01 and 20180227-A, based on 
evidence of poor precision. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch TO-3 Batch 3C Batch 

20180227-611STJOHNSAVE-02 10422527001 AIR/30476 -- -- 

20180228-611STJOHNSAVE-01 10422527003 AIR/30531 AIR/30463 AIR/30454 

20180227-11CUSTER-01 10422527005 AIR/30476 -- -- 

20180227-11CUSTER-02 10422527007 AIR/30476 -- -- 

20180227-11CUSTER-03 10422527009 AIR/30476 -- -- 

20180228-11CUSTER-01 10422527011 AIR/30531 AIR/30463 AIR/30454 

20180228-40112NDAVES-01 10422527013 AIR/30531 AIR/30463 AIR/30454 

20180227-40112NDAVES-01 10422527015 AIR/30476 -- -- 

20180227-40112NDAVES-02 10422527017 AIR/30476 -- -- 

20180227-40112NDAVES-03 10422527019 AIR/30476 -- -- 

20180227-323MILES-01 10422527021 AIR/30476 -- -- 

20180227-323MILES-02 10422527023 AIR/30514 -- -- 



 

 
 
 

ATTACHMENT B 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
ERPD-FD High field duplicate RPD. 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 
ECAL The result exceeds the calibration range. 

LIS The internal standard area count is less than 50% of the area of the 12-hour standard. 
LR-LCS The LCS and/or LCSD percent recovery was less than the lower acceptable limit indicating a possible low bias. 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,1,2-Trichlorotrifluoroethane TO-15 20180227-11CUSTER-03 10422527009 ND 2.5 µg/m3 R LIS 
1,1,2-Trichlorotrifluoroethane TO-15 20180227-40112NDAVES-01 10422527015 ND 2.6 µg/m3 R LIS 
1,1,2-Trichlorotrifluoroethane TO-15 20180227-40112NDAVES-02 10422527017 ND 2.5 µg/m3 R LIS 
1,1,2-Trichlorotrifluoroethane TO-15 20180227-40112NDAVES-03 10422527019 ND 2.3 µg/m3 R LIS 

1,2,4-Trichlorobenzene TO-15 20180227-11CUSTER-03 10422527009 ND 6.1 µg/m3 R LIS 
1,2,4-Trichlorobenzene TO-15 20180227-40112NDAVES-01 10422527015 ND 6.2 µg/m3 R LIS 
1,2,4-Trichlorobenzene TO-15 20180227-40112NDAVES-02 10422527017 ND 6.1 µg/m3 R LIS 
1,2,4-Trichlorobenzene TO-15 20180227-40112NDAVES-03 10422527019 ND 5.5 µg/m3 R LIS 
1,2,4-Trimethylbenzene TO-15 20180227-11CUSTER-03 10422527009 ND 1.6 µg/m3 R LIS 
1,2,4-Trimethylbenzene TO-15 20180227-40112NDAVES-01 10422527015 ND 1.6 µg/m3 R LIS 
1,2,4-Trimethylbenzene TO-15 20180227-40112NDAVES-02 10422527017 ND 1.6 µg/m3 R LIS 
1,2,4-Trimethylbenzene TO-15 20180227-40112NDAVES-03 10422527019 ND 1.5 µg/m3 R LIS 

1,2-Dichloro-1,1,2,2-tetrafluoroethane TO-15 20180227-11CUSTER-03 10422527009 ND 2.3 µg/m3 R LIS 
1,2-Dichloro-1,1,2,2-tetrafluoroethane TO-15 20180227-40112NDAVES-01 10422527015 ND 2.3 µg/m3 R LIS 
1,2-Dichloro-1,1,2,2-tetrafluoroethane TO-15 20180227-40112NDAVES-02 10422527017 ND 2.3 µg/m3 R LIS 
1,2-Dichloro-1,1,2,2-tetrafluoroethane TO-15 20180227-40112NDAVES-03 10422527019 ND 2.1 µg/m3 R LIS 

1,2-Dichlorobenzene TO-15 20180227-11CUSTER-03 10422527009 ND 2 µg/m3 R LIS 
1,2-Dichlorobenzene TO-15 20180227-40112NDAVES-01 10422527015 ND 2 µg/m3 R LIS 
1,2-Dichlorobenzene TO-15 20180227-40112NDAVES-02 10422527017 ND 2 µg/m3 R LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2-Dichlorobenzene TO-15 20180227-40112NDAVES-03 10422527019 ND 1.8 µg/m3 R LIS 
1,3,5-Trimethylbenzene TO-15 20180227-11CUSTER-03 10422527009 ND 1.6 µg/m3 R LIS 
1,3,5-Trimethylbenzene TO-15 20180227-40112NDAVES-01 10422527015 ND 1.6 µg/m3 R LIS 
1,3,5-Trimethylbenzene TO-15 20180227-40112NDAVES-02 10422527017 ND 1.6 µg/m3 R LIS 
1,3,5-Trimethylbenzene TO-15 20180227-40112NDAVES-03 10422527019 ND 1.5 µg/m3 R LIS 

1,3-Dichlorobenzene TO-15 20180227-11CUSTER-03 10422527009 ND 2 µg/m3 R LIS 
1,3-Dichlorobenzene TO-15 20180227-40112NDAVES-01 10422527015 ND 2 µg/m3 R LIS 
1,3-Dichlorobenzene TO-15 20180227-40112NDAVES-02 10422527017 ND 2 µg/m3 R LIS 
1,3-Dichlorobenzene TO-15 20180227-40112NDAVES-03 10422527019 ND 1.8 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180227-11CUSTER-03 10422527009 ND 2 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180227-40112NDAVES-01 10422527015 ND 2 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180227-40112NDAVES-02 10422527017 ND 2 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180227-40112NDAVES-03 10422527019 ND 1.8 µg/m3 R LIS 

2-Butanone TO-15 20180227-11CUSTER-03 10422527009 ND 4.8 µg/m3 R LIS 
2-Butanone TO-15 20180227-40112NDAVES-01 10422527015 ND 4.9 µg/m3 R LIS 
2-Butanone TO-15 20180227-40112NDAVES-02 10422527017 ND 4.8 µg/m3 R LIS 
2-Butanone TO-15 20180227-40112NDAVES-03 10422527019 ND 4.4 µg/m3 R LIS 
2-Hexanone TO-15 20180227-11CUSTER-03 10422527009 ND 6.7 µg/m3 R LIS 
2-Hexanone TO-15 20180227-40112NDAVES-01 10422527015 ND 6.8 µg/m3 R LIS 
2-Hexanone TO-15 20180227-40112NDAVES-02 10422527017 ND 6.7 µg/m3 R LIS 
2-Hexanone TO-15 20180227-40112NDAVES-03 10422527019 ND 6.1 µg/m3 R LIS 

4-Ethyltoluene TO-15 20180227-11CUSTER-03 10422527009 ND 1.6 µg/m3 R LIS 
4-Ethyltoluene TO-15 20180227-40112NDAVES-01 10422527015 ND 1.6 µg/m3 R LIS 
4-Ethyltoluene TO-15 20180227-40112NDAVES-02 10422527017 ND 1.6 µg/m3 R LIS 
4-Ethyltoluene TO-15 20180227-40112NDAVES-03 10422527019 ND 1.5 µg/m3 R LIS 

4-Methyl-2-Pentanone TO-15 20180227-11CUSTER-03 10422527009 ND 6.7 µg/m3 R LIS 
4-Methyl-2-Pentanone TO-15 20180227-40112NDAVES-01 10422527015 ND 6.8 µg/m3 R LIS 
4-Methyl-2-Pentanone TO-15 20180227-40112NDAVES-02 10422527017 ND 6.7 µg/m3 R LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

4-Methyl-2-Pentanone TO-15 20180227-40112NDAVES-03 10422527019 ND 6.1 µg/m3 R LIS 
Acetone TO-15 20180227-11CUSTER-03 10422527009 17.4 3.9 µg/m3 J+ LIS 
Acetone TO-15 20180227-40112NDAVES-01 10422527015 153 4 µg/m3 J+ LIS 
Acetone TO-15 20180227-40112NDAVES-02 10422527017 111 3.9 µg/m3 J+ LIS 
Acetone TO-15 20180227-40112NDAVES-03 10422527019 126 3.5 µg/m3 J+ LIS 
Acetone TO-15 20180227-323MILES-01 10422527021 23.9 3.7 µg/m3 J ERPD-FD 
Benzene TO-15 20180227-11CUSTER-03 10422527009 2 0.52 µg/m3 J+ LIS 
Benzene TO-15 20180227-40112NDAVES-01 10422527015 2.2 0.53 µg/m3 J+ LIS 
Benzene TO-15 20180227-40112NDAVES-02 10422527017 2.2 0.52 µg/m3 J+ LIS 
Benzene TO-15 20180227-40112NDAVES-03 10422527019 2.1 0.47 µg/m3 J+ LIS 
Benzene TO-15 20180227-323MILES-01 10422527021 2.5 0.5 µg/m3 J ERPD-FD 

Benzylchloride TO-15 20180227-611STJOHNSAVE-02 10422527001 ND 1.9 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180227-11CUSTER-01 10422527005 ND 1.7 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180227-11CUSTER-02 10422527007 ND 1.7 µg/m3 UJ HDRRF 
Benzylchloride TO-15 20180227-11CUSTER-03 10422527009 ND 1.7 µg/m3 R HDRRF, LIS 
Benzylchloride TO-15 20180227-40112NDAVES-01 10422527015 ND 1.7 µg/m3 R HDRRF, LIS 
Benzylchloride TO-15 20180227-40112NDAVES-02 10422527017 ND 1.7 µg/m3 R HDRRF, LIS 
Benzylchloride TO-15 20180227-40112NDAVES-03 10422527019 ND 1.5 µg/m3 R HDRRF, LIS 
Benzylchloride TO-15 20180227-323MILES-01 10422527021 ND 1.6 µg/m3 UJ HDRRF 

Bromoform TO-15 20180227-11CUSTER-03 10422527009 ND 3.4 µg/m3 R LIS 
Bromoform TO-15 20180227-40112NDAVES-01 10422527015 ND 3.4 µg/m3 R LIS 
Bromoform TO-15 20180227-40112NDAVES-02 10422527017 ND 3.4 µg/m3 R LIS 
Bromoform TO-15 20180227-40112NDAVES-03 10422527019 ND 3.1 µg/m3 R LIS 

Bromomethane TO-15 20180227-11CUSTER-03 10422527009 ND 1.3 µg/m3 R LIS 
Bromomethane TO-15 20180227-40112NDAVES-01 10422527015 ND 1.3 µg/m3 R LIS 
Bromomethane TO-15 20180227-40112NDAVES-02 10422527017 ND 1.3 µg/m3 R LIS 
Bromomethane TO-15 20180227-40112NDAVES-03 10422527019 ND 1.2 µg/m3 R LIS 

Carbon Disulfide TO-15 20180228-611STJOHNSAVE-01 10422527003 ND 1.1 µg/m3 UJ LR-LCS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Carbon Disulfide TO-15 20180227-11CUSTER-03 10422527009 ND 1 µg/m3 R LIS 
Carbon Disulfide TO-15 20180228-11CUSTER-01 10422527011 ND 1 µg/m3 UJ LR-LCS 
Carbon Disulfide TO-15 20180228-40112NDAVES-01 10422527013 ND 1 µg/m3 UJ LR-LCS 
Carbon Disulfide TO-15 20180227-40112NDAVES-01 10422527015 ND 1 µg/m3 R LIS 
Carbon Disulfide TO-15 20180227-40112NDAVES-02 10422527017 ND 1 µg/m3 R LIS 
Carbon Disulfide TO-15 20180227-40112NDAVES-03 10422527019 ND 0.92 µg/m3 R LIS 

Carbon tetrachloride TO-15 20180227-323MILES-01 10422527021 0.25 0.13 µg/m3 J ERPD-FD 
Chlorobenzene TO-15 20180227-11CUSTER-03 10422527009 ND 1.5 µg/m3 R LIS 
Chlorobenzene TO-15 20180227-40112NDAVES-01 10422527015 ND 1.5 µg/m3 R LIS 
Chlorobenzene TO-15 20180227-40112NDAVES-02 10422527017 ND 1.5 µg/m3 R LIS 
Chlorobenzene TO-15 20180227-40112NDAVES-03 10422527019 ND 1.4 µg/m3 R LIS 
Chloroethane TO-15 20180227-11CUSTER-03 10422527009 ND 0.86 µg/m3 R LIS 
Chloroethane TO-15 20180227-40112NDAVES-01 10422527015 ND 0.88 µg/m3 R LIS 
Chloroethane TO-15 20180227-40112NDAVES-02 10422527017 ND 0.86 µg/m3 R LIS 
Chloroethane TO-15 20180227-40112NDAVES-03 10422527019 ND 0.78 µg/m3 R LIS 

Chloromethane TO-15 20180227-11CUSTER-03 10422527009 1.7 0.68 µg/m3 J+ LIS 
Chloromethane TO-15 20180227-40112NDAVES-01 10422527015 1.9 0.69 µg/m3 J+ LIS 
Chloromethane TO-15 20180227-40112NDAVES-02 10422527017 1.8 0.68 µg/m3 J+ LIS 
Chloromethane TO-15 20180227-40112NDAVES-03 10422527019 1.7 0.61 µg/m3 J+ LIS 
Chloromethane TO-15 20180227-323MILES-01 10422527021 1.8 0.65 µg/m3 J ERPD-FD 
Cyclohexane TO-15 20180227-11CUSTER-03 10422527009 3.3 1.1 µg/m3 J+ LIS 
Cyclohexane TO-15 20180227-40112NDAVES-01 10422527015 5.2 1.1 µg/m3 J+ LIS 
Cyclohexane TO-15 20180227-40112NDAVES-02 10422527017 5.4 1.1 µg/m3 J+ LIS 
Cyclohexane TO-15 20180227-40112NDAVES-03 10422527019 4.9 1 µg/m3 J+ LIS 
Cyclohexane TO-15 20180227-323MILES-01 10422527021 4.9 1.1 µg/m3 J ERPD-FD 

Dibromochloromethane TO-15 20180227-11CUSTER-03 10422527009 ND 2.8 µg/m3 R LIS 
Dibromochloromethane TO-15 20180227-40112NDAVES-01 10422527015 ND 2.8 µg/m3 R LIS 
Dibromochloromethane TO-15 20180227-40112NDAVES-02 10422527017 ND 2.8 µg/m3 R LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Dibromochloromethane TO-15 20180227-40112NDAVES-03 10422527019 ND 2.5 µg/m3 R LIS 
Dichlorodifluoromethane TO-15 20180227-11CUSTER-03 10422527009 4 1.6 µg/m3 J+ LIS 
Dichlorodifluoromethane TO-15 20180227-40112NDAVES-01 10422527015 3.6 1.7 µg/m3 J+ LIS 
Dichlorodifluoromethane TO-15 20180227-40112NDAVES-02 10422527017 3.8 1.6 µg/m3 J+ LIS 
Dichlorodifluoromethane TO-15 20180227-40112NDAVES-03 10422527019 3.7 1.5 µg/m3 J+ LIS 
Dichlorodifluoromethane TO-15 20180227-323MILES-01 10422527021 3.5 1.6 µg/m3 J ERPD-FD 

Ethanol TO-15 20180227-11CUSTER-03 10422527009 63.5 1.5 µg/m3 J+ LIS 
Ethanol TO-15 20180227-40112NDAVES-01 10422527015 3120 1.6 µg/m3 J+ ECAL, LIS 
Ethanol TO-15 20180227-40112NDAVES-02 10422527017 1880 1.5 µg/m3 J+ ECAL, LIS 
Ethanol TO-15 20180227-40112NDAVES-03 10422527019 2110 1.4 µg/m3 J+ ECAL, LIS 
Ethanol TO-15 20180227-323MILES-01 10422527021 118 1.5 µg/m3 J ERPD-FD 

Ethyl acetate TO-15 20180227-11CUSTER-03 10422527009 ND 1.2 µg/m3 R LIS 
Ethyl acetate TO-15 20180227-40112NDAVES-01 10422527015 9.7 1.2 µg/m3 J+ LIS 
Ethyl acetate TO-15 20180227-40112NDAVES-02 10422527017 6.4 1.2 µg/m3 J+ LIS 
Ethyl acetate TO-15 20180227-40112NDAVES-03 10422527019 7.3 1.1 µg/m3 J+ LIS 
Ethylbenzene TO-15 20180227-11CUSTER-03 10422527009 ND 1.4 µg/m3 R LIS 
Ethylbenzene TO-15 20180227-40112NDAVES-01 10422527015 2.1 1.4 µg/m3 J+ LIS 
Ethylbenzene TO-15 20180227-40112NDAVES-02 10422527017 1.8 1.4 µg/m3 J+ LIS 
Ethylbenzene TO-15 20180227-40112NDAVES-03 10422527019 2.1 1.3 µg/m3 J+ LIS 

Heptane TO-15 20180227-11CUSTER-03 10422527009 1.5 1.3 µg/m3 J+ LIS 
Heptane TO-15 20180227-40112NDAVES-01 10422527015 4.1 1.4 µg/m3 J+ LIS 
Heptane TO-15 20180227-40112NDAVES-02 10422527017 3.5 1.3 µg/m3 J+ LIS 
Heptane TO-15 20180227-40112NDAVES-03 10422527019 3.7 1.2 µg/m3 J+ LIS 

Hexachlorobutadiene TO-15 20180227-11CUSTER-03 10422527009 ND 3.5 µg/m3 R LIS 
Hexachlorobutadiene TO-15 20180227-40112NDAVES-01 10422527015 ND 3.6 µg/m3 R LIS 
Hexachlorobutadiene TO-15 20180227-40112NDAVES-02 10422527017 ND 3.5 µg/m3 R LIS 
Hexachlorobutadiene TO-15 20180227-40112NDAVES-03 10422527019 ND 3.2 µg/m3 R LIS 

Hexane TO-15 20180227-11CUSTER-03 10422527009 2.3 1.2 µg/m3 J+ LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

Hexane TO-15 20180227-40112NDAVES-01 10422527015 11.9 1.2 µg/m3 J+ LIS 
Hexane TO-15 20180227-40112NDAVES-02 10422527017 9.9 1.2 µg/m3 J+ LIS 
Hexane TO-15 20180227-40112NDAVES-03 10422527019 13.8 1 µg/m3 J+ LIS 
Hexane TO-15 20180227-323MILES-01 10422527021 3.5 1.1 µg/m3 J ERPD-FD 

Isopropanol TO-15 20180227-11CUSTER-03 10422527009 ND 4 µg/m3 R LIS 
Isopropanol TO-15 20180227-40112NDAVES-01 10422527015 23 4.1 µg/m3 J+ LIS 
Isopropanol TO-15 20180227-40112NDAVES-02 10422527017 16.4 4 µg/m3 J+ LIS 
Isopropanol TO-15 20180227-40112NDAVES-03 10422527019 19.5 3.6 µg/m3 J+ LIS 
Isopropanol TO-15 20180227-323MILES-01 10422527021 11.6 3.9 µg/m3 J ERPD-FD 
m,p-Xylene TO-15 20180227-11CUSTER-03 10422527009 ND 2.8 µg/m3 R LIS 
m,p-Xylene TO-15 20180227-40112NDAVES-01 10422527015 7.4 2.9 µg/m3 J+ LIS 
m,p-Xylene TO-15 20180227-40112NDAVES-02 10422527017 6.5 2.8 µg/m3 J+ LIS 
m,p-Xylene TO-15 20180227-40112NDAVES-03 10422527019 7 2.6 µg/m3 J+ LIS 

Methylene Chloride TO-15 20180227-11CUSTER-03 10422527009 ND 5.7 µg/m3 R LIS 
Methylene Chloride TO-15 20180227-40112NDAVES-01 10422527015 49 5.8 µg/m3 J+ LIS 
Methylene Chloride TO-15 20180227-40112NDAVES-02 10422527017 38.3 5.7 µg/m3 J+ LIS 
Methylene Chloride TO-15 20180227-40112NDAVES-03 10422527019 64.4 5.2 µg/m3 J+ LIS 

MTBE TO-15 20180227-11CUSTER-03 10422527009 ND 5.9 µg/m3 R LIS 
MTBE TO-15 20180227-40112NDAVES-01 10422527015 ND 6 µg/m3 R LIS 
MTBE TO-15 20180227-40112NDAVES-02 10422527017 ND 5.9 µg/m3 R LIS 
MTBE TO-15 20180227-40112NDAVES-03 10422527019 ND 5.3 µg/m3 R LIS 

Naphthalene TO-15 20180227-11CUSTER-03 10422527009 ND 4.3 µg/m3 R LIS 
Naphthalene TO-15 20180227-40112NDAVES-01 10422527015 ND 4.4 µg/m3 R LIS 
Naphthalene TO-15 20180227-40112NDAVES-02 10422527017 ND 4.3 µg/m3 R LIS 
Naphthalene TO-15 20180227-40112NDAVES-03 10422527019 ND 3.9 µg/m3 R LIS 

o-Xylene TO-15 20180227-11CUSTER-03 10422527009 ND 1.4 µg/m3 R LIS 
o-Xylene TO-15 20180227-40112NDAVES-01 10422527015 3.2 1.4 µg/m3 J+ LIS 
o-Xylene TO-15 20180227-40112NDAVES-02 10422527017 2.8 1.4 µg/m3 J+ LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

o-Xylene TO-15 20180227-40112NDAVES-03 10422527019 3.1 1.3 µg/m3 J+ LIS 
Propene TO-15 20180227-11CUSTER-03 10422527009 ND 0.56 µg/m3 R LIS 
Propene TO-15 20180227-40112NDAVES-01 10422527015 ND 0.57 µg/m3 R LIS 
Propene TO-15 20180227-40112NDAVES-02 10422527017 ND 0.56 µg/m3 R LIS 
Propene TO-15 20180227-40112NDAVES-03 10422527019 ND 0.51 µg/m3 R LIS 
Styrene TO-15 20180227-11CUSTER-03 10422527009 ND 1.4 µg/m3 R LIS 
Styrene TO-15 20180227-40112NDAVES-01 10422527015 2.4 1.4 µg/m3 J+ LIS 
Styrene TO-15 20180227-40112NDAVES-02 10422527017 1.8 1.4 µg/m3 J+ LIS 
Styrene TO-15 20180227-40112NDAVES-03 10422527019 3.2 1.3 µg/m3 J+ LIS 

Tetrahydrofuran TO-15 20180227-11CUSTER-03 10422527009 ND 0.97 µg/m3 R LIS 
Tetrahydrofuran TO-15 20180227-40112NDAVES-01 10422527015 ND 0.98 µg/m3 R LIS 
Tetrahydrofuran TO-15 20180227-40112NDAVES-02 10422527017 ND 0.97 µg/m3 R LIS 
Tetrahydrofuran TO-15 20180227-40112NDAVES-03 10422527019 ND 0.88 µg/m3 R LIS 

Toluene TO-15 20180227-11CUSTER-03 10422527009 4.8 1.2 µg/m3 J+ LIS 
Toluene TO-15 20180227-40112NDAVES-01 10422527015 15.5 1.3 µg/m3 J+ LIS 
Toluene TO-15 20180227-40112NDAVES-02 10422527017 13.2 1.2 µg/m3 J+ LIS 
Toluene TO-15 20180227-40112NDAVES-03 10422527019 14.8 1.1 µg/m3 J+ LIS 

Trichloroethene TO-15 20180227-40112NDAVES-01 10422527015 1.7 0.9 µg/m3 J+ LIS 
Trichlorofluoromethane TO-15 20180227-11CUSTER-03 10422527009 2.3 1.8 µg/m3 J+ LIS 
Trichlorofluoromethane TO-15 20180227-40112NDAVES-01 10422527015 7.5 1.9 µg/m3 J+ LIS 
Trichlorofluoromethane TO-15 20180227-40112NDAVES-02 10422527017 4.8 1.8 µg/m3 J+ LIS 
Trichlorofluoromethane TO-15 20180227-40112NDAVES-03 10422527019 5.8 1.7 µg/m3 J+ LIS 

Vinyl acetate TO-15 20180227-11CUSTER-03 10422527009 ND 1.2 µg/m3 R LIS 
Vinyl acetate TO-15 20180227-40112NDAVES-01 10422527015 2.1 1.2 µg/m3 J+ LIS 
Vinyl acetate TO-15 20180227-40112NDAVES-02 10422527017 ND 1.2 µg/m3 R LIS 
Vinyl acetate TO-15 20180227-40112NDAVES-03 10422527019 ND 1 µg/m3 R LIS 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:   Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  02/27/2018 

Date Validated:  07/12/2018 Sample End Date:  03/01/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10422531 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180227-A 10422531001 

20180228-A 10422531003 

20180228-26S24ST-01 10422531005 

20180228-26S24ST-02 10422531007 

20180228-B 10422531009 

20180228-42111STAVES-01 10422531011 

20180228-42111STAVES-02 10422531013 

20180301-42111STAVES-01 10422531015 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

 Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 498 data points.  No 
data points were rejected.  The data completeness measure for this data package is calculated to be 100% and is acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  Analytical results with 
this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.55 to 48.3 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exceptions. 

The analytical requests for Method TO-15 SIM on the CoC were revised to Method TO-15 analyses since the measured 
concentrations precluded the SIM analyses.  Communications between the project staff and MDEQ resulted in cancellation 
of multiple TO-15 APH analyses for the project including those for the samples in this data set. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

• Sample 20180227-A was collected as a field duplicate of sample 20180227-323MILES-01 from data set 10422527. 

• Sample 20180228-A was collected as a field duplicate of sample 20180228-26S24ST-01. 

• Sample 20180228-B was collected as a field duplicate of sample 20180228-42111STAVES-02. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air/vapor samples, with the following exceptions. 
The detection of cyclohexane in the analysis of the parent sample 20180227-323MILES-01 was greater than 2 times 
the applicable reporting limit and the DL exception did not apply.  The results for cyclohexane were assigned a J 
qualifier in the parent sample, 20180227-323MILES-01, and UJ in the duplicate sample, 20180227-A. 
The RPD exceeded the data validation limit of 25% for target analytes 2-propanol, acetone, benzene, carbon 
tetrachloride, chloromethane, dichlorodifluoromethane, ethanol, and hexane.  The results for these analytes were 
assigned J qualifiers for the parent and duplicate samples, 20180227-323MILES-01 and 20180227-A, based on 
evidence of poor precision. 
The RPD value for vinyl acetate in the field duplicate pair 20180228-26S24ST-01 / 20180228-A exceeded the data 
validation limit of 25% at 51.0%.  The results for this analyte were assigned J qualifiers for the parent and duplicate 
samples based on evidence of poor precision. 
The detection of propene in the analysis of the field duplicate sample 20180228-B was greater than 2 times the 
applicable reporting limit and the DL exception did not apply.  The results for propene were assigned a UJ qualifier 
in the parent sample, 20180228-42111STAVES-02, and J in the duplicate sample, 20180228-B. 
The RPD exceeded the data validation limit of 25% for target analytes carbon tetrachloride and hexane.  The 
results for these analytes were assigned J qualifiers for the parent and duplicate samples, 20180228-
42111STAVES-02 and 20180228-B, based on evidence of poor precision. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15 and TO-15 SIM) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_ TO15_82-18 Ethanol 36.7% ± 30% 
TO-15 ICV_ TO15_82-18 1,1,2-Trichlorotrifluoroethane (Freon 113) -30.2% ± 30% 
TO-15 ICV_ TO15_82-18 Carbon disulfide -37.7% ± 30% 
TO-15 ICV_ TO15_82-18 (2) Naphthalene 65.2% ± 30% 

Submitted samples were not analyzed in the analytical batches verified by the ICVs in the table above.  Qualification of 
sample results was not required based on the listed ICV non-conforming results. 

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? Yes 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15 and TO-15 SIM. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15 and TO-15 SIM. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15 and TO-15 SIM) 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15 and TO-15 SIM. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-15 and TO-15 SIM. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 527377 (AIR/30454) from samples 20180223-
3BROADWATER-01 (data set 10422523) and 20180301-201S37ST-01 (data set 10422538). 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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TABLE 5. FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  20180227-323MILES-01 (Laboratory ID 10422527021) 
Field Duplicate Sample ID:  20180227-A 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,1,1-Trichloroethane TO-15 ND (0.12) 0.088 DL 
1,2-Dichloroethane TO-15 0.19 0.17 11.1% 

1,3-Butadiene TO-15 0.34 0.4 16.2% 
2-Propanol (Isopropanol) TO-15 11.6 8.3 33.2% 

Acetone TO-15 23.9 15.6 42.0% 
Benzene TO-15 2.5 1.9 27.3% 

Carbon tetrachloride TO-15 0.25 0.33 27.6% 
Chloroform TO-15 0.31 0.29 6.7% 

Chloromethane TO-15 1.8 0.93 63.7% 
Cyclohexane TO-15 4.9 ND (1.1) DL 

Dichlorodifluoromethane TO-15 3.5 2.2 45.6% 
Ethanol TO-15 118 60.3 64.7% 

m&p-Xylene TO-15 3.9 3.7 5.3% +/-RL 
Methylene Chloride TO-15 6.9 ND (5.5) DL 

Naphthalene TO-15 ND (4.1) 4.4 DL 
n-Heptane TO-15 1.8 ND (1.3) DL 
n-Hexane TO-15 3.5 2.1 50.0% 
o-Xylene TO-15 1.5 ND (1.4) DL 

Tetrachloroethene TO-15 11.6 12.1 4.2% 
Toluene TO-15 8.7 6.9 23.1% 

Trichloroethene TO-15 0.51 0.51 0.0% 
Trichlorofluoromethane TO-15 2.1 ND (1.8) DL 

Vinyl acetate TO-15 ND (1.1) 1.2 DL 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detection of cyclohexane in the analysis of the parent sample 20180227-323MILES-01 was greater than 2 times 
the applicable reporting limit and the DL exception did not apply.  The results for cyclohexane were assigned a J 
qualifier in the parent sample, 20180227-323MILES-01, and UJ in the duplicate sample, 20180227-A. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for target analytes 2-propanol, acetone, benzene, carbon 
tetrachloride, chloromethane, dichlorodifluoromethane, ethanol, and hexane.  The results for these analytes were 
assigned J qualifiers for the parent and duplicate samples, 20180227-323MILES-01 and 20180227-A, based on 
evidence of poor precision. 
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Client Sample ID:  20180228-26S24ST-01 
Field Duplicate Sample ID:  20180228-A 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,1,2,2-Tetrachloroethane TO-15 0.12 0.22 58.8% +/-RL 
1,1-Dichloroethene TO-15 ND (0.066) 0.069 DL 

1,2,4-Trimethylbenzene TO-15 3.7 3.7 0.0% 
1,2-Dichloroethane TO-15 0.069 0.093 29.6% +/-RL 

2-Butanone TO-15 64.4 64.2 0.3% 
4-Ethyltoluene TO-15 1.7 ND (1.6) DL 

Acetone TO-15 211 202 4.4% 
Benzene TO-15 4.6 4.7 2.2% 

Carbon tetrachloride TO-15 0.35 0.44 22.8% 
Chloroform TO-15 0.22 0.27 20.4% 

Chloromethane TO-15 1.7 1.5 12.5% 
Cyclohexane TO-15 8.0 8.2 2.5% 

Dichlorodifluoromethane TO-15 2.1 2.3 9.1% +/-RL 
Ethanol TO-15 123 135 9.3% 

Ethylbenzene TO-15 3.6 3.5 2.8% 
Heptane TO-15 2.4 2.7 11.8% 
Hexane TO-15 7.3 7.1 2.8% 

Isopropanol TO-15 2,020 1,950 3.5% 
m,p-Xylene TO-15 13.2 13.8 4.4% 

Naphthalene TO-15 ND (4.4) 4.3 DL 
o-Xylene TO-15 4.3 4.2 2.4% 
Propene TO-15 84.1 83.8 0.4% 

Tetrachloroethene TO-15 0.28 0.31 10.2% 
Tetrahydrofuran TO-15 117 116 0.9% 

Toluene TO-15 20 20.8 3.9% 
Trichloroethene TO-15 0.30 0.29 3.4% 
Vinyl acetate TO-15 3.2 1.9 51.0% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD value for vinyl acetate exceeded the data validation limit of 25% at 51.0%.  The results for this analyte were 
assigned J qualifiers for the parent and duplicate samples based on evidence of poor precision. 
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Client Sample ID:  20180228-42111STAVES-02 
Field Duplicate Sample ID:  20180228-B 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,2,4-Trimethylbenzene TO-15 ND (2.2) 2.3 DL 
1,2-Dichloroethane TO-15 ND (0.089) 0.084 DL 

1,3-Butadiene TO-15 0.56 0.56 0.0% 
2-Butanone TO-15 13.9 17.0 20.1% 

Acetone TO-15 61.3 64.4 4.9% 
Benzene TO-15 1.9 1.8 5.4% 

Carbon tetrachloride TO-15 0.39 0.24 47.6% 
Chloroform TO-15 0.16 0.16 0.0% 

Cyclohexane TO-15 5.3 4.4 18.6% 
Dichlorodifluoromethane TO-15 2.4 2.2 8.7% +/-RL 

Ethanol TO-15 182 177 2.8% 
Hexane TO-15 4.4 2.2 66.7% 

Isopropanol TO-15 ND (5.4) 7.4 DL 
m,p-Xylene TO-15 ND (3.8) 3.3 DL 

Methylene Chloride TO-15 9.0 ND (5.6) DL 
Propene TO-15 ND (0.76) 35.8 DL 
Styrene TO-15 32.5 34.6 6.3% 

Tetrachloroethene TO-15 0.45 0.46 2.2% 
Tetrahydrofuran TO-15 33.4 34.9 4.4% 

Toluene TO-15 5.4 5.7 5.4% 
Trichloroethene TO-15 0.17 ND (0.086) DL 

Vinyl acetate TO-15 ND (1.5) 1.6 DL 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detection of propene in the analysis of the field duplicate sample 20180228-B was greater than 2 times the 
applicable reporting limit and the DL exception did not apply.  The results for propene were assigned a UJ qualifier in 
the parent sample, 20180228-42111STAVES-02, and J in the duplicate sample, 20180228-B. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for target analytes carbon tetrachloride and hexane.  The results 
for these analytes were assigned J qualifiers for the parent and duplicate samples, 20180228-42111STAVES-02 and 
20180228-B, based on evidence of poor precision. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch TO-3 Batch 3C Batch 

20180227-A 10422531001 AIR/30514 -- -- 

20180228-A 10422531003 AIR/30514 -- -- 

20180228-26S24ST-01 10422531005 AIR/30514 -- -- 

20180228-26S24ST-02 10422531007 AIR/30533 AIR/30463 AIR/30454 

20180228-B 10422531009 AIR/30514 -- -- 

20180228-42111STAVES-01 10422531011 AIR/30514 -- -- 

20180228-42111STAVES-02 10422531013 AIR/30514 -- -- 

20180301-42111STAVES-01 10422531015 AIR/30533 AIR/30463 AIR/30454 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
ECAL The result exceeds the calibration range. 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Acetone TO-15 20180227-A 10422531001 15.6 3.7 µg/m3 J ERPD-FD 
Benzene TO-15 20180227-A 10422531001 1.9 0.05 µg/m3 J ERPD-FD 

Carbon tetrachloride TO-15 20180227-A 10422531001 0.33 0.099 µg/m3 J ERPD-FD 
Carbon tetrachloride TO-15 20180228-B 10422531009 0.24 0.1 µg/m3 J ERPD-FD 
Carbon tetrachloride TO-15 20180228-42111STAVES-02 10422531013 0.39 0.14 µg/m3 J ERPD-FD 

Chloromethane TO-15 20180227-A 10422531001 0.93 0.65 µg/m3 J ERPD-FD 
Cyclohexane TO-15 20180227-A 10422531001 ND 1.1 µg/m3 UJ ERPD-FD 

Dichlorodifluoromethane TO-15 20180227-A 10422531001 2.2 1.6 µg/m3 J ERPD-FD 
Ethanol TO-15 20180227-A 10422531001 60.3 1.5 µg/m3 J ERPD-FD 
Hexane TO-15 20180227-A 10422531001 2.1 1.1 µg/m3 J ERPD-FD 
Hexane TO-15 20180228-B 10422531009 2.2 1.1 µg/m3 J ERPD-FD 
Hexane TO-15 20180228-42111STAVES-02 10422531013 4.4 1.5 µg/m3 J ERPD-FD 

Isopropanol TO-15 20180227-A 10422531001 8.3 3.9 µg/m3 J ERPD-FD 
Isopropanol TO-15 20180228-A 10422531003 1950 4 µg/m3 J ECAL 
Isopropanol TO-15 20180228-26S24ST-01 10422531005 2020 4.1 µg/m3 J ECAL 

Propene TO-15 20180228-B 10422531009 35.8 0.55 µg/m3 J ERPD-FD 
Propene TO-15 20180228-42111STAVES-02 10422531013 ND 0.76 µg/m3 UJ ERPD-FD 

Vinyl acetate TO-15 20180228-A 10422531003 1.9 1.2 µg/m3 J ERPD-FD 
Vinyl acetate TO-15 20180228-26S24ST-01 10422531005 3.2 1.2 µg/m3 J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:   Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  02/28/2018 

Date Validated:  07/12/2018 Sample End Date:  03/01/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10422534 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180301-425HOWARD-01 10422534001 

20180301-425HOWARD-02 10422534003 

20180301-311HOWARD-01 10422534005 

20180228-311HOWARD-01 10422534007 

20180228-311HOWARD-02 10422534009 

20180228-202S38THST-02 10422534011 

20180228-202S38THST-01 10422534013 

20180301-202S38THST-01 10422534015 

20180228-312N33ST-01 10422534017 

20180228-312N33ST-02 10422534019 

20180228-312N33ST-03 10422534021 

20180301-312N33ST-01 10422534023 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

 Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

 Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 755 data points.  No 
data points were rejected.  The data completeness measure for this data package is calculated to be 100% and is acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  Analytical results with 
this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.55 to 32.8 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exceptions. 

Communications between the project staff, MDEQ, and the laboratory resulted in cancellation of multiple TO-15 APH 
analyses for the project including those for several samples in this data set. 

A revised CoC was submitted to the laboratory to clarify and document the addition of Method TO-3 and Method 3C to the 
analytical requests for sample 20180301-312N33ST-01. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicates were not collected as part of this sample set. 

This sample set was part of a larger sampling event and the overall field duplicate collection frequency will be evaluated by 
project staff. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not submitted as part of this sample set. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_ TO15_82-18 Ethanol 36.7% ± 30% 
TO-15 ICV_ TO15_82-18 1,1,2-Trichlorotrifluoroethane (Freon 113) -30.2% ± 30% 
TO-15 ICV_ TO15_82-18 Carbon disulfide -37.7% ± 30% 

The submitted samples were not analyzed in the analytical batch verified by the ICV in the table above.  Qualification of 
sample results was not required based on the listed ICV non-conforming results. 

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? Yes 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? Yes 

Comments:  A laboratory duplicate was prepared and analyzed for Method TO-15 batch 529254 (AIR/30545) from sample 
20180302-109S38THST-01 in data set 10422606. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for the laboratory duplicate prepared from project samples were within laboratory acceptance limits. 



 

 
 
201812_TierIII_10422534_APP-G45.docx 9 of 10 

TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 527377 (AIR/30454) from samples 20180223-
3BROADWATER-01 (data set 10422523) and 20180301-201S37ST-01 (data set 10422538). 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch 

TO-3  
Batch 

3C  
Batch 

20180301-425HOWARD-01 10422534001 AIR/30514 -- -- -- 

20180301-425HOWARD-02 10422534003 AIR/30514 -- -- -- 

20180301-311HOWARD-01 10422534005 AIR/30507 AIR/30506 AIR/30463 AIR/30454 

20180228-311HOWARD-01 10422534007 AIR/30507 AIR/30506 -- -- 

20180228-311HOWARD-02 10422534009 AIR/30507 AIR/30506 -- -- 

20180228-202S38THST-02 10422534011 AIR/30514 -- -- -- 

20180228-202S38THST-01 10422534013 AIR/30514 -- -- -- 

20180301-202S38THST-01 10422534015 AIR/30545 -- AIR/30463 AIR/30454 

20180228-312N33ST-01 10422534017 AIR/30545 -- -- -- 

20180228-312N33ST-02 10422534019 AIR/30545 -- -- -- 

20180228-312N33ST-03 10422534021 AIR/30545 -- -- -- 

20180301-312N33ST-01 10422534023 AIR/30545 -- AIR/30463 AIR/30454 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
ECAL The result exceeds the calibration range. 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Ethanol TO-15 20180301-425HOWARD-02 10422534003 1090 1.5 µg/m3 J ECAL 
Ethanol TO-15 20180228-311HOWARD-01 10422534007 1360 1.5 µg/m3 J ECAL 
Ethanol TO-15 20180228-312N33ST-03 10422534021 703 1.5 µg/m3 J ECAL 

 
 
 



 
 

Tier III Data Validation Report Summary 
 

 
 
201812_TierIII_10422538_APP-G46.docx 1 of 12 

 

DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  02/28/2018 

Date Validated:  07/12/2018 Sample End Date:  03/01/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10422538 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180301-201S37ST-01 10422538001 

20180228-201S37ST-01 10422538003 

20180228-201S37ST-02 10422538005 

20180228-201S37ST-03 10422538007 

20180228-C 10422538009 

20180301-125BROADWATER-01 10422538011 

20180301-125BROADWATER-02 10422538013 

20180301-A 10422538015 

20180228-AA-02 10422538017 

20180228-AA-01 10422538019 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

 Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 621 data points.  No 
data points were rejected.  The data completeness measure for this data package is calculated to be 100% and is acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  Analytical results with 
this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.46 to 2.06 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exceptions. 

Communications between the project staff, MDEQ, and the laboratory resulted in cancellation of multiple TO-15 APH 
analyses for the project including those for several samples in this data set. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

• Sample 20180228-C was collected as a field duplicate of sample 20180228-201S37ST-01. 

• Sample 20180301-A was collected as a field duplicate of sample 20180301-125BROADWATER-01. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air/vapor samples, with the following exceptions. 

Duplicate pair 20180228-201S37ST-01 / 20180228-C:  The detections of 1,3-butadiene and trichloroethene in the 
duplicate sample 20180228-C exceeded 2 times the applicable RL and therefore, the DL exceptions did not apply.  
Likewise, the detection of cyclohexane in the parent sample 20180228-201S37ST-01 exceeded the RL by more than 
2 times while the analyte was not detected in the field duplicate sample.  Detections of 1,3-butadiene and 
trichloroethene in the duplicate sample and cyclohexane in the parent were assigned J qualifiers and the 
associated non-detections in the parent/field duplicate were qualified UJ due to evidence of poor precision. 
The RPD values for acetone, carbon tetrachloride, and tetrachloroethene exceeded the data validation limit of 25% 
at 29.7%, 61.2%, and 34.2$, respectively.  The results for these analytes were assigned J qualifiers for the parent 
and duplicate samples, 20180228-201S37ST-01 and 20180228-C, based on evidence of poor precision. 
Duplicate pair 20180301-125BROADWATER-01 / 20180301-A:  The detection of methylene chloride in the duplicate 
sample 20180301-A exceeded 2 times the applicable RL and therefore, the DL exception did not apply.  The 
detection of methylene chloride in the duplicate sample was assigned a J qualifier and the non-detection in the 
parent sample 20180301-125BROADWATER-01 was qualified UJ due to evidence of poor precision. 
The RPD values for multiple analytes exceeded the data validation limit of 25%.  The results for those analytes 
were assigned J qualifiers for the parent and duplicate samples, 20180301-125BROADWATER-01 and 20180301-A, 
based on evidence of poor precision. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_ TO15_82-18 Ethanol 36.7% ± 30% 
TO-15 ICV_ TO15_82-18 1,1,2-Trichlorotrifluoroethane (Freon 113) -30.2% ± 30% 
TO-15 ICV_ TO15_82-18 Carbon disulfide -37.7% ± 30% 

The submitted samples were not analyzed in the analytical batch verified by the ICV in the table above.  Qualification of 
sample results was not required based on the listed ICV non-conforming results. 

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? Yes 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? Yes 

Comments:  A laboratory duplicate was prepared and analyzed for Method TO-15 batch 529254 (AIR/30545) from sample 
20180302-109S38THST-01 in data set 10422606. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for the laboratory duplicate prepared from project samples were within laboratory acceptance limits. 



 

 
 
201812_TierIII_10422538_APP-G46.docx 9 of 12 

TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 527377 (AIR/30454) from samples 20180301-
201S37ST-01 and 20180223-3BROADWATER-01 (data set 10422523). 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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TABLE 5. FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  20180228-201S37ST-01 
Field Duplicate Sample ID:  20180228-C 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,2-Dichloroethane TO-15 0.079 0.077 2.6% +/-RL 
1,3-Butadiene TO-15 ND (0.036) 0.39 DL 

Acetone TO-15 14.9 20.1 29.7% 
Benzene TO-15 1.7 1.7 0.0% 

Bromodichloromethane TO-15 0.11 0.12 8.7% +/-RL 
Carbon tetrachloride TO-15 0.32 0.17 61.2% 

Chloroform TO-15 0.37 0.40 7.8% 
Chloromethane TO-15 0.90 1.3 36.4% +/-RL 
Cyclohexane TO-15 3.3 ND (1.2) DL 

Dichlorodifluoromethane TO-15 3.1 3.2 3.2% +/-RL 
Ethanol TO-15 182 202 10.4% 
Hexane TO-15 2.6 2.4 8.0% 

m,p-Xylene TO-15 2.9 ND (3.0) DL 
Tetrachloroethene TO-15 0.46 0.65 34.2% 

Toluene TO-15 4.6 4.8 4.3% 
Trichloroethene TO-15 ND (0.086) 0.24 DL 

Vinyl acetate TO-15 ND (1.1) 1.3 DL 
Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detections of 1,3-butadiene and trichloroethene in the duplicate sample 20180228-C exceeded 2 times the 
applicable RL and therefore, the DL exceptions did not apply.  Likewise, the detection of cyclohexane in the parent 
sample 20180228-201S37ST-01 exceeded the RL by more than 2 times while the analyte was not detected in the field 
duplicate sample.  Detections of 1,3-butadiene and trichloroethene in the duplicate sample and cyclohexane in the 
parent were assigned J qualifiers and the associated non-detections in the parent/field duplicate were qualified UJ 
due to evidence of poor precision. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD values for acetone, carbon tetrachloride, and tetrachloroethene exceeded the data validation limit of 25% at 
29.7%, 61.2%, and 34.2%, respectively.  The results for these analytes were assigned J qualifiers for the parent and 
duplicate samples, 20180228-201S37ST-01 and 20180228-C, based on evidence of poor precision. 
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Client Sample ID:  20180301-125BROADWATER-01 
Field Duplicate Sample ID:  20180301-A 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,1,1-Trichloroethane TO-15 0.40 0.23 54.0% 
1,1,2,2-Tetrachloroethane TO-15 ND (0.13) 0.21 DL 
1,2,4-Trimethylbenzene TO-15 ND (1.8) 2.1 DL 

1,2-Dichloroethane TO-15 0.20 0.19 5.1% 
1,2-Dichloropropane TO-15 ND (0.086) 0.086 DL 

Acetone TO-15 14.8 35.5 82.3% 
Benzene TO-15 1.9 1.4 30.3% 

Bromodichloromethane TO-15 0.17 0.13 26.7% +/-RL 
Carbon tetrachloride TO-15 0.40 0.57 35.1% 

Chloroform TO-15 0.53 0.38 33.0% 
Chloromethane TO-15 1.3 1.5 14.3% 
Cyclohexane TO-15 2.3 1.5 42.1% +/-RL 

Dichlorodifluoromethane TO-15 2.3 3.4 38.6% +/-RL 
Ethanol TO-15 427 198 73.3% 

Ethyl acetate TO-15 2.8 3.3 16.4% 
Hexane TO-15 2.3 25.3 166.7% 

Isopropanol TO-15 22.4 12.2 59.0% 
m,p-Xylene TO-15 ND (3.2) 4.2 DL 

Methylene Chloride TO-15 ND (6.5) 372 DL 
Naphthalene TO-15 ND (4.9) 5.7 DL 

o-Xylene TO-15 ND (1.6) 1.7 DL 
Tetrachloroethene TO-15 3.7 2.0 59.6% 

Toluene TO-15 5.9 7.6 25.2% 
Trichloroethene TO-15 ND (0.10) 0.11 DL 

Vinyl acetate TO-15 ND (1.3) 2.2 DL 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detection of methylene chloride in the duplicate sample 20180301-A exceeded 2 times the applicable RL and 
therefore, the DL exception did not apply.  The detection of methylene chloride in the duplicate sample was assigned 
a J qualifier and the non-detection in the parent sample 20180301-125BROADWATER-01 was qualified UJ due to 
evidence of poor precision. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD values for multiple analytes exceeded the data validation limit of 25%.  The results for those analytes were 
assigned J qualifiers for the parent and duplicate samples, 20180301-125BROADWATER-01 and 20180301-A, based 
on evidence of poor precision. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch 

TO-3  
Batch 

3C  
Batch 

20180301-201S37ST-01 10422538001 AIR/30545 -- AIR/30497 AIR/30454 

20180228-201S37ST-01 10422538003 AIR/30545 -- -- -- 

20180228-201S37ST-02 10422538005 AIR/30545 -- -- -- 

20180228-201S37ST-03 10422538007 AIR/30545 -- -- -- 

20180228-C 10422538009 AIR/30545 -- -- -- 

20180301-125BROADWATER-01 10422538011 AIR/30545 -- -- -- 

20180301-125BROADWATER-02 10422538013 AIR/30545 -- -- -- 

20180301-A 10422538015 AIR/30545 -- -- -- 

20180228-AA-02 10422538017 AIR/30507 AIR/30506 -- -- 

20180228-AA-01 10422538019 AIR/30507 AIR/30506 -- -- 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
ECAL The result exceeds the calibration range. 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,1,1-Trichloroethane TO-15 20180301-125BROADWATER-01 10422538011 0.4 0.1 µg/m3 J ERPD-FD 
1,1,1-Trichloroethane TO-15 20180301-A 10422538015 0.23 0.093 µg/m3 J ERPD-FD 

1,3-Butadiene TO-15 20180228-201S37ST-01 10422538003 ND 0.036 µg/m3 UJ ERPD-FD 
1,3-Butadiene TO-15 20180228-C 10422538009 0.39 0.038 µg/m3 J ERPD-FD 

Acetone TO-15 20180228-201S37ST-01 10422538003 14.9 3.8 µg/m3 J ERPD-FD 
Acetone TO-15 20180228-C 10422538009 20.1 4 µg/m3 J ERPD-FD 
Acetone TO-15 20180301-125BROADWATER-01 10422538011 14.8 4.4 µg/m3 J ERPD-FD 
Acetone TO-15 20180301-A 10422538015 35.5 4 µg/m3 J ERPD-FD 
Benzene TO-15 20180301-125BROADWATER-01 10422538011 1.9 0.059 µg/m3 J ERPD-FD 
Benzene TO-15 20180301-A 10422538015 1.4 0.055 µg/m3 J ERPD-FD 

Carbon tetrachloride TO-15 20180228-201S37ST-01 10422538003 0.32 0.1 µg/m3 J ERPD-FD 
Carbon tetrachloride TO-15 20180228-C 10422538009 0.17 0.11 µg/m3 J ERPD-FD 
Carbon tetrachloride TO-15 20180301-125BROADWATER-01 10422538011 0.4 0.12 µg/m3 J ERPD-FD 
Carbon tetrachloride TO-15 20180301-A 10422538015 0.57 0.11 µg/m3 J ERPD-FD 

Chloroform TO-15 20180301-125BROADWATER-01 10422538011 0.53 0.091 µg/m3 J ERPD-FD 
Chloroform TO-15 20180301-A 10422538015 0.38 0.083 µg/m3 J ERPD-FD 

Cyclohexane TO-15 20180228-201S37ST-01 10422538003 3.3 1.1 µg/m3 J ERPD-FD 
Cyclohexane TO-15 20180228-C 10422538009 ND 1.2 µg/m3 UJ ERPD-FD 

Ethanol TO-15 20180301-125BROADWATER-01 10422538011 427 1.8 µg/m3 J ERPD-FD 
Ethanol TO-15 20180301-125BROADWATER-02 10422538013 1170 1.7 µg/m3 J ECAL 
Ethanol TO-15 20180301-A 10422538015 198 1.6 µg/m3 J ERPD-FD 
Hexane TO-15 20180301-125BROADWATER-01 10422538011 2.3 1.3 µg/m3 J ERPD-FD 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Hexane TO-15 20180301-A 10422538015 25.3 1.2 µg/m3 J ERPD-FD 
Isopropanol TO-15 20180301-125BROADWATER-01 10422538011 22.4 4.6 µg/m3 J ERPD-FD 
Isopropanol TO-15 20180301-A 10422538015 12.2 4.2 µg/m3 J ERPD-FD 

Methylene Chloride TO-15 20180301-125BROADWATER-01 10422538011 ND 6.5 µg/m3 UJ ERPD-FD 
Methylene Chloride TO-15 20180301-A 10422538015 372 5.9 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180228-201S37ST-01 10422538003 0.46 0.11 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180228-C 10422538009 0.65 0.12 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180301-125BROADWATER-01 10422538011 3.7 0.13 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180301-A 10422538015 2 0.12 µg/m3 J ERPD-FD 

Toluene TO-15 20180301-125BROADWATER-01 10422538011 5.9 1.4 µg/m3 J ERPD-FD 
Toluene TO-15 20180301-A 10422538015 7.6 1.3 µg/m3 J ERPD-FD 

Trichloroethene TO-15 20180228-201S37ST-01 10422538003 ND 0.086 µg/m3 UJ ERPD-FD 
Trichloroethene TO-15 20180228-C 10422538009 0.24 0.092 µg/m3 J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
  

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  03/01/2018 

Date Validated:  07/12/2018 Sample End Date:  03/02/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10422543 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180301-37STW-01 10422543001 

20180301-37STW-02 10422543003 

20180301-37STW-03 10422543005 

20180302-37STW-01 10422543007 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

 Field Duplicates 

 Field, Equipment, and Trip Blanks 

 Initial and Continuing Calibrations 

 Instrument Tunes 

 Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers were not applied as a result of this validation. 
 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 249 data points.  No 
data points were rejected.  The data completeness measure for this data package is calculated to be 100% and is acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.58 to 1.98 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exceptions. 

Communications between the project staff, MDEQ, and the laboratory resulted in cancellation of multiple TO-15 APH 
analyses for the project including those for samples in this data set. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicates were not collected as part of this sample set.  This sample set was part of a larger sampling event and project 
personnel will evaluate overall field duplicate collection frequency for the project. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not submitted as part of this sample set. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15 and TO-15 SIM) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_ TO15_82-18 Ethanol 36.7% ± 30% 
TO-15 ICV_ TO15_82-18 1,1,2-Trichlorotrifluoroethane (Freon 113) -30.2% ± 30% 
TO-15 ICV_ TO15_82-18 Carbon disulfide -37.7% ± 30% 

The submitted samples were not analyzed in the analytical batch verified by the ICV in the table above.  Qualification of 
sample results was not required based on the listed ICV non-conforming results. 

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? Yes 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15 or TO-15 SIM. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15 or TO-15 SIM. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15 and TO-15 SIM) 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? Yes 

Comments:  A laboratory duplicate was prepared and analyzed for Method TO-15 batch 529254 (AIR/30545) from sample 
20180302-109S38THST-01 in data set 10422606. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPD values for the laboratory duplicate prepared from sample 20180302-109S38THST-01 were within 
laboratory acceptance limits. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 527377 (AIR/30454) from samples 20180223-
3BROADWATER-01 (data set 10422523) and 20180301-201S37ST-01 (data set 10422538). 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-3  
Batch 

3C  
Batch 

20180301-37STW-01 10422543001 AIR/30545 -- -- 

20180301-37STW-02 10422543003 AIR/30545 -- -- 

20180301-37STW-03 10422543005 AIR/30545 -- -- 

20180302-37STW-01 10422543007 AIR/30545 AIR/30497 AIR/30454 
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DATA QUALIFICATION SUMMARY 
 
 

Data qualifiers were not applied as a result of this validation. 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  03/02/2018 

Date Validated:  07/12/2018 Sample End Date:  03/03/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10422606 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180303-109S38THST-01 10422606001 

20180302-109S38THST-01 10422606003 

20180302-109S38THST-02 10422606005 

20180302-522HOWARD-01 10422606007 

20180302-522HOWARD-02 10422606009 

20180303-522HOWARD-01 10422606011 

20180302-19SBROADWAY-01 10422606013 

20180302-19SBROADWAY-02 10422606015 

20180303-AA-01 10422606017 

20180303-AA-02 10422606019 

20180302-B 10422606021 

20180302-A 10422606023 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

⊗ Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 759 data points.  A 
total of 21 data points were rejected.  The data completeness measure for this data package is calculated to be 97.23% and is 
acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[1] – The internal standard recoveries associated with this sample for TO-15 analysis exceeded the lower control limit. The 
reported TO-15 results should be considered estimated values. 

A3 – The sample was analyzed by serial dilution. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  The analytical results 
for ethanol with this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
IS – The internal standard response is below criteria. Results may be biased high. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.44 to 3,033.6 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exception. 

Communications between the project staff and MDEQ resulted in cancellation of multiple TO-15 APH analyses for the 
project including those for samples 20180303-109S38THST-01, 20180302-109S38THST-01, 20180302-109S38THST-02, 
and 20180302-A in this data set. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

• Sample 20180302-A was collected as a field duplicate of sample 20180302-109S38THST-01. 

• Sample 20180302-B was collected as a field duplicate of sample 20180302-522HOWARD-01. 

Samples in this data set were part of a larger sampling event.  The overall field duplicate collection frequency for the event 
will be evaluated by project personnel. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air/vapor samples, with the following exceptions. 
Duplicate pair 20180302-109S38THST-01 / 20180302-A:  The detection of styrene in the analysis of the field duplicate 
sample 20180302-A was greater than 2 times the applicable reporting limit and therefore, the DL exception did not 
apply.  The results for styrene were assigned a UJ qualifier in the parent sample, 20180302-109S38THST-01, and J 
for the duplicate sample, 20180302-A. 
The RPD exceeded the data validation limit of 25% for target analytes acetone, ethanol, and vinyl acetate.  The 
results for these analytes were assigned J qualifiers for the parent and duplicate samples, 20180302-109S38THST-
01 and 20180302-A, based on evidence of poor precision. 
Duplicate pair 20180302-522HOWARD-01 / 20180302-B:  The detections of 1,2-dichloroethane, 1,3-butadiene, and 
trichloroethene in the analysis of the parent sample 20180302-522HOWARD-01 were greater than 2 times the 
applicable reporting limits and the DL exceptions did not apply.  The results for 1,2-dichloroethane, 1,3-butadiene, 
and trichloroethene were assigned J qualifiers in the parent sample, 20180302-522HOWARD-01, and UJ in the 
duplicate sample, 20180302-B. 
The detections of carbon tetrachloride and chloromethane in the analysis of the field duplicate sample 20180302-B 
were greater than 2 times the applicable reporting limits and the DL exceptions did not apply.  The results for 
carbon tetrachloride and chloromethane were assigned UJ qualifiers in the parent sample, 20180302-522HOWARD-
01, and J for the duplicate sample, 20180302-B. 
The RPD exceeded the data validation limit of 25% for target analytes tetrachloroethene and vinyl acetate.  The 
results for these analytes were assigned J qualifiers for the parent and duplicate samples, 20180302-522HOWARD-
01 and 20180302-B, based on evidence of poor precision. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_TO15_082-18 Ethanol 36.7% ± 30% 
TO-15 ICV_TO15_082-18 1,1,2-Trichlorotrifluoroethane (Freon 113) -30.2% ± 30% 
TO-15 ICV_TO15_082-18 Carbon Disulfide -37.7% ± 30% 
TO-15 CCV_08802 Styrene 31.7% ± 30% 
TO-15 CCV_08802 1,3,5-Trimethylbenzene 30.3% ± 30% 
TO-15 CCV_08802 1,2-Dichlorobenzene 33.0% ± 30% 

Submitted samples were not analyzed in the analytical batch verified by ICV_TO15_082-18 in the table above.  
Qualification of sample results was not required based on the listed ICV non-conforming results. 

The analytical results for the submitted samples in this data set were reported from analyses performed in batches 
unrelated to CCV_08802.  Qualification of sample results was not required based on the non-conforming CCV results. 

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? No 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples, with the following exceptions. 

Method Internal Standard Sample 
IS  

Area 
Count 

12-Hour 
Standard  

Area Count 
% 

Difference Limits 

TO-15 1,4-Difluorobenzene 20180303-109S38THST-01 133341 222922 -40.2% ± 40% 
TO-15 Chlorobenzene-d5 20180303-109S38THST-01 81420 147208 -44.7% ± 40% 
TO-15 Chlorobenzene-d5 20180302-19SBROADWAY-02 63391 212561 -70.2% ± 40% 

TO-15 APH Chlorobenzene-d5 20180302-19SBROADWAY-02 63406 205470 -69.1% ± 40% 
TO-15 APH Chlorobenzene-d5 20180302-19SBROADWAY-02 63391 212561 -70.2% ± 40% 

Detections of the analytes associated with the identified internal standards in the listed samples were qualified J+ 
and non-detections of the associated analytes in the samples were assigned R qualifiers. 
Internal standard non-conformances were noted for analyses that were not reported in this data set.  Qualification of results 
was not required based on those data. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? Yes 

Comments:  A laboratory duplicate was prepared and analyzed for Method TO-15 batch 529254 (AIR/30545) from sample 
20180302-109S38THST-01. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPD values for the laboratory duplicate prepared from sample 20180302-109S38THST-01 were within 
laboratory acceptance limits. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 527377 (AIR/30454) from samples 20180223-
3BROADWATER-01 from data set 10422523 and 20180301-201S37ST-01 from data set 10422538. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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TABLE 5. FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  20180302-109S38THST-01 
Field Duplicate Sample ID:  20180302-A 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,2-Dichloroethane TO-15 0.47 0.45 4.3% 
2-Butanone TO-15 7.7 ND (9.7) DL 

Acetone TO-15 32.6 88.5 92.3% 
Benzene TO-15 3.5 3.5 0.0% 

Bromodichloromethane TO-15 0.26 0.29 10.9% 
Carbon tetrachloride TO-15 0.31 0.29 6.7% 

Chloroform TO-15 1.0 1.1 9.5% 
Chloromethane TO-15 4.6 4.6 0.0% 
Cyclohexane TO-15 1.1 ND (2.3) DL 

Dichlorodifluoromethane TO-15 3.7 3.6 2.7% 
Ethanol TO-15 44.0 73.1 49.7% 

Ethyl acetate TO-15 2.3 3.5 41.4% +/-RL 
Hexane TO-15 2.1 3.1 38.5% +/-RL 

Isopropanol TO-15 4.0 15.0 115.8% +/-RL 
m,p-Xylene TO-15 3.1 ND (5.7) DL 

Methylene Chloride TO-15 ND (5.6) 12.6 DL 
Styrene TO-15 ND (1.4) 17.1 DL 

Tetrachloroethene TO-15 0.25 0.26 3.9% 
Toluene TO-15 7.8 8.2 5.0% 

Vinyl acetate TO-15 6.7 3.9 52.8% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detection of styrene in the analysis of the field duplicate sample 20180302-A was greater than 2 times the 
applicable reporting limit and therefore, the DL exception did not apply.  The results for styrene were assigned a UJ 
qualifier in the parent sample, 20180302-109S38THST-01, and J for the duplicate sample, 20180302-A. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for target analytes acetone, ethanol, and vinyl acetate.  The 
results for these analytes were assigned J qualifiers for the parent and duplicate samples, 20180302-109S38THST-01 
and 20180302-A, based on evidence of poor precision. 
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Client Sample ID:  20180302-522HOWARD-01 
Field Duplicate Sample ID:  20180302-B 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,2-Dichloroethane TO-15 0.61 ND (0.067) DL 
1,3-Butadiene TO-15 0.21 ND (0.037) DL 

Acetone TO-15 29.7 23.3 24.2% 
Benzene TO-15 1.3 1.2 8.0% 

Bromodichloromethane TO-15 0.29 0.35 18.8% 
Carbon tetrachloride TO-15 ND (0.10) 0.67 DL 

Chloroform TO-15 1.2 1.2 0.0% 
Chloromethane TO-15 ND (0.68) 1.6 DL 

cis-1,2-Dichloroethene TO-15 0.066 ND (0.066) DL 
Dichlorodifluoromethane TO-15 2.5 2.3 8.3% +/-RL 

Ethanol TO-15 818 782 4.5% 
Ethyl acetate TO-15 4.6 4.2 9.1% 

Hexane TO-15 1.4 ND (1.2) DL 
Isopropanol TO-15 22.3 20.0 10.9% 
m,p-Xylene TO-15 2.9 ND (2.9) DL 

Tetrachloroethene TO-15 5.0 0.17 186.8% 
Toluene TO-15 2.7 2.7 0.0% 

Trichloroethene TO-15 1.4 ND (0.09) DL 
Vinyl acetate TO-15 2.9 1.8 46.8% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detections of 1,2-dichloroethane, 1,3-butadiene, and trichloroethene in the analysis of the parent sample 
20180302-522HOWARD-01 were greater than 2 times the applicable reporting limits and the DL exceptions did not 
apply.  The results for 1,2-dichloroethane, 1,3-butadiene, and trichloroethene were assigned J qualifiers in the parent 
sample, 20180302-522HOWARD-01, and UJ in the duplicate sample, 20180302-B. 
The detections of carbon tetrachloride and chloromethane in the analysis of the field duplicate sample 20180302-B 
were greater than 2 times the applicable reporting limits and the DL exceptions did not apply.  The results for carbon 
tetrachloride and chloromethane were assigned UJ qualifiers in the parent sample, 20180302-522HOWARD-01, and J 
for the duplicate sample, 20180302-B. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for target analytes tetrachloroethene and vinyl acetate.  The 
results for these analytes were assigned J qualifiers for the parent and duplicate samples, 20180302-522HOWARD-01 
and 20180302-B, based on evidence of poor precision. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch TO-3 Batch 3C Batch 

20180303-109S38THST-01 10422606001 AIR/30561 -- AIR/30497 AIR/30454 

20180302-109S38THST-01 10422606003 AIR/30545 -- -- -- 

20180302-109S38THST-02 10422606005 AIR/30545 -- -- -- 

20180302-522HOWARD-01 10422606007 AIR/30561 -- -- -- 

20180302-522HOWARD-02 10422606009 AIR/30561 -- -- -- 

20180303-522HOWARD-01 10422606011 AIR/30561 -- AIR/30497 AIR/30454 

20180302-19SBROADWAY-01 10422606013 AIR/30507 AIR/30506 -- -- 

20180302-19SBROADWAY-02 10422606015 AIR/30507 AIR/30506 AIR/30497 AIR/30454 

20180303-AA-01 10422606017 AIR/30507 AIR/30506 -- -- 

20180303-AA-02 10422606019 AIR/30507 AIR/30506 -- -- 

20180302-B 10422606021 AIR/30561 -- -- -- 

20180302-A 10422606023 AIR/30561 -- -- -- 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
ERPD-FD High field duplicate RPD. 

ECAL The result exceeds the calibration range. 
LIS The internal standard area count is less than 50% of the area of the 12-hour standard. 

 
 

Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

1,1,2,2-Tetrachloroethane TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.1 µg/m3 R LIS 
1,2,4-Trichlorobenzene TO-15 20180302-19SBROADWAY-02 10422606015 ND 6 µg/m3 R LIS 
1,2,4-Trimethylbenzene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.6 µg/m3 R LIS 

1,2-Dibromoethane TO-15 20180302-19SBROADWAY-02 10422606015 ND 2.5 µg/m3 R LIS 
1,2-Dichlorobenzene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.9 µg/m3 R LIS 
1,2-Dichloroethane TO-15 20180302-522HOWARD-01 10422606007 0.61 0.066 µg/m3 J ERPD-FD 
1,2-Dichloroethane TO-15 20180302-B 10422606021 ND 0.067 µg/m3 UJ ERPD-FD 

1,3,5-Trimethylbenzene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.6 µg/m3 R LIS 
1,3-Butadiene TO-15 20180302-522HOWARD-01 10422606007 0.21 0.036 µg/m3 J ERPD-FD 
1,3-Butadiene TO-15 20180302-B 10422606021 ND 0.037 µg/m3 UJ ERPD-FD 

1,3-Dichlorobenzene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.9 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.9 µg/m3 R LIS 

2-Hexanone TO-15 20180302-19SBROADWAY-02 10422606015 ND 6.6 µg/m3 R LIS 
4-Ethyltoluene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.6 µg/m3 R LIS 

Acetone TO-15 20180302-109S38THST-01 10422606003 32.6 3.8 µg/m3 J ERPD-FD 
Acetone TO-15 20180302-A 10422606023 88.5 7.8 µg/m3 J ERPD-FD 

Benzylchloride TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.7 µg/m3 R LIS 
Bromoform TO-15 20180302-19SBROADWAY-02 10422606015 ND 3.3 µg/m3 R LIS 

C5-C8, Aliphatic, Unadjusted TO-15 APH 20180302-19SBROADWAY-02 10422606015 5090 19 µg/m3 J+ ECAL, LIS 
C9-C10, Aromatic, Unadjusted TO-15 APH 20180302-19SBROADWAY-02 10422606015 ND 19 µg/m3 R LIS 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180302-19SBROADWAY-02 10422606015 ND 22.1 µg/m3 R LIS 
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Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

Carbon tetrachloride TO-15 20180302-522HOWARD-01 10422606007 ND 0.1 µg/m3 UJ ERPD-FD 
Carbon tetrachloride TO-15 20180302-B 10422606021 0.67 0.1 µg/m3 J ERPD-FD 

Chlorobenzene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.5 µg/m3 R LIS 
Chloromethane TO-15 20180302-522HOWARD-01 10422606007 ND 0.68 µg/m3 UJ ERPD-FD 
Chloromethane TO-15 20180302-B 10422606021 1.6 0.69 µg/m3 J ERPD-FD 

Dibromochloromethane TO-15 20180302-19SBROADWAY-02 10422606015 ND 2.7 µg/m3 R LIS 
Ethanol TO-15 20180302-109S38THST-01 10422606003 44 1.5 µg/m3 J ERPD-FD 
Ethanol TO-15 20180302-522HOWARD-01 10422606007 818 1.5 µg/m3 J ECAL 
Ethanol TO-15 20180302-522HOWARD-02 10422606009 1250 1.6 µg/m3 J ECAL 
Ethanol TO-15 20180302-B 10422606021 782 1.6 µg/m3 J ECAL 
Ethanol TO-15 20180302-A 10422606023 73.1 3.1 µg/m3 J ERPD-FD 

Ethylbenzene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.4 µg/m3 R LIS 
Hexachlorobutadiene TO-15 20180302-19SBROADWAY-02 10422606015 ND 3.4 µg/m3 R LIS 

m,p-Xylene TO-15 20180302-19SBROADWAY-02 10422606015 ND 2.8 µg/m3 R LIS 
o-Xylene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.4 µg/m3 R LIS 
Styrene TO-15 20180302-109S38THST-01 10422606003 ND 1.4 µg/m3 UJ ERPD-FD 
Styrene TO-15 20180302-19SBROADWAY-02 10422606015 ND 1.4 µg/m3 R LIS 
Styrene TO-15 20180302-A 10422606023 17.1 2.8 µg/m3 J ERPD-FD 

Tetrachloroethene TO-15 20180303-109S38THST-01 10422606001 2710 3.2 µg/m3 J+ LIS 
Tetrachloroethene TO-15 20180302-522HOWARD-01 10422606007 5 0.11 µg/m3 J ERPD-FD 
Tetrachloroethene TO-15 20180302-B 10422606021 0.17 0.11 µg/m3 J ERPD-FD 

Trichloroethene TO-15 20180302-522HOWARD-01 10422606007 1.4 0.088 µg/m3 J ERPD-FD 
Trichloroethene TO-15 20180302-B 10422606021 ND 0.09 µg/m3 UJ ERPD-FD 

Vinyl acetate TO-15 20180302-109S38THST-01 10422606003 6.7 1.1 µg/m3 J ERPD-FD 
Vinyl acetate TO-15 20180302-522HOWARD-01 10422606007 2.9 1.2 µg/m3 J ERPD-FD 
Vinyl acetate TO-15 20180302-B 10422606021 1.8 1.2 µg/m3 J ERPD-FD 
Vinyl acetate TO-15 20180302-A 10422606023 3.9 2.3 µg/m3 J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  03/01/2018 

Date Validated:  07/12/2018 Sample End Date:  03/04/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10422614 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180303-408HOWARD-01 10422614001 

20180303-408HOWARD-02 10422614003 

20180304-408HOWARD-01 10422614005 

20180302-342MILES-01 10422614007 

20180301-342MILES-01 10422614009 

20180301-342MILES-02 10422614011 

20180301-342MILES-03 10422614013 

20180302-AA-01 10422614015 

20180302-AA-02 10422614017 

20180301-AA-02 10422614019 

20180301-A 10422614021 

20180303-A 10422614023 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

⊗ Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 778 data points.  A 
total of 18 data points were rejected.  The data completeness measure for this data package is calculated to be 97.69% and is 
acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[1] – The internal standard recoveries associated with this sample during TO-15 APH analysis exceeded the lower control 
limit.  The reported TO-15 APH results should be considered estimated values. 

The internal standard recoveries associated with this sample during TO-15 analysis exceeded the lower control limit. The 
reported TO-15 results should be considered estimated values. 

[2] – The result is reported from a serial dilution. 

A3 – The sample was analyzed by serial dilution. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  The analytical results 
for ethanol and C5-C8 aliphatics with this flag in the laboratory report were assigned J qualifiers to indicate 
estimated concentrations. 
N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.44 to 1,718.4 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

• Sample 20180301-A was collected as a field duplicate of sample 20180301-342MILES-02. 

• Sample 20180303-A was collected as a field duplicate of sample 20180303-408HOWARD-02. 

Samples in this data set were part of a larger sampling event.  The overall field duplicate collection frequency for the event 
will be evaluated by project personnel. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air/vapor samples, with the following exceptions. 
Duplicate pair 20180301-342MILES-02/ 20180301-A:  The detection of cyclohexane in the analysis of the field 
duplicate sample 20180301-A was greater than 2 times the applicable reporting limit and therefore, the DL 
exception did not apply.  The results for cyclohexane were assigned a UJ qualifier in the parent sample, 20180301-
342MILES-02, and J for the duplicate sample, 20180301-A. 
The RPD exceeded the data validation limit of 25% for target analytes 2-butanone, acetone, ethanol, heptane, and 
C5-C8 aliphatics.  The results for these analytes were assigned J qualifiers for the parent and duplicate samples, 
20180301-342MILES-02 and 20180301-A, based on evidence of poor precision. 
Duplicate pair 20180303-408HOWARD-02 / 20180303-A:  The RPD exceeded the data validation limit of 25% for 
acetone, ethanol, and toluene.  The results for these analytes were assigned J qualifiers for the parent and 
duplicate samples, 20180303-408HOWARD-02 and 20180303-A, based on evidence of poor precision. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits.  

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? No 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples, with the following exceptions. 

Method Internal Standard Sample 
IS  

Area 
Count 

12-Hour 
Standard  

Area Count 
% 

Difference Limits 

TO-15 APH 1,4-Difluorobenzene 20180304-408HOWARD-01 143992 249084 -42.2% ± 40% 
TO-15 APH Chlorobenzene-d5 20180304-408HOWARD-01 98453 205470 -52.1% ± 40% 

TO-15 Chlorobenzene-d5 20180302-342MILES-01 106333 212561 -50.0% ± 40% 
TO-15 APH Chlorobenzene-d5 20180302-342MILES-01 64582 205470 -68.6% ± 40% 
TO-15 APH Chlorobenzene-d5 20180302-342MILES-01 106333 212561 -50.0% ± 40% 

Detections of the target analytes associated with the identified internal standards in the listed samples were 
qualified J+ and non-detections of the associated analytes in the samples were assigned R qualifiers. 
Internal standard non-conformances were noted for analyses that were not reported in this data set.  Qualification of results 
was not required based on those data. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed in the raw data files but could not be evaluated without defined 
limits. 

11. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not prepared for the Method TO-15, TO-15 SIM, or TO-15 APH analytical batches 
in this data set. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not prepared for the Method TO-15, TO-15 SIM, or TO-15 APH analytical batches 
in this data set. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial calibrations and continuing calibration verifications were analyzed at appropriate frequencies and the 
results were within data validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial calibrations and continuing calibration verifications were analyzed at appropriate frequencies and the 
results were within data validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  Laboratory duplicates were prepared for Method 3C batch 527377 (AIR/30454) from samples 20180223-
3BROADWATER-01 from data set 10422523 and 20180301-201S37ST-01 from data set 10422538. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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TABLE 5. FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  20180301-342MILES-02 
Field Duplicate Sample ID:  20180301-A 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

2-Butanone TO-15 9.3 6.6 34.0% 
Acetone TO-15 53.4 114 72.4% 
Benzene TO-15 5.2 4.7 10.1% 

Chloroform TO-15 1.5 1.6 6.5% +/-RL 
Chloromethane TO-15 5.4 4.5 18.2% 
Cyclohexane TO-15 ND (1.1) 3.5 DL 

Dichlorodifluoromethane TO-15 2.5 2.2 12.8% +/-RL 
Ethanol TO-15 818 1,110 30.3% 

Ethyl acetate TO-15 3.7 4.7 23.8% 
Ethylbenzene TO-15 2.4 2.6 8.0% +/-RL 

Heptane TO-15 20.1 14.7 31.0% 
Hexane TO-15 1.5 1.9 23.5% +/-RL 

Isopropanol TO-15 185 223 18.6% 
m,p-Xylene TO-15 6.6 7.1 7.3% 

Tetrachloroethene TO-15 17.1 17.9 4.6% 
Toluene TO-15 19.2 21.9 13.1% 

Trichloroethene TO-15 2.4 2.3 4.3% 
C5-C8, Aliphatic, Unadjusted TO-15 APH 366 267 31.3% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detection of cyclohexane in the analysis of the field duplicate sample 20180301-A was greater than 2 times the 
applicable reporting limit and therefore, the DL exception did not apply.  The results for cyclohexane were assigned 
a UJ qualifier in the parent sample, 20180301-342MILES-02, and J for the duplicate sample, 20180301-A. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for target analytes 2-butanone, acetone, ethanol, heptane, and C5-
C8 Aliphatics.  The results for these analytes were assigned J qualifiers for the parent and duplicate samples, 
20180301-342MILES-02 and 20180301-A, based on evidence of poor precision. 
 
 
 
  



 

 
 
12 of 12 201812_TierIII_10422614_APP-G49.docx 

Client Sample ID:  20180303-408HOWARD-02 
Field Duplicate Sample ID:  20180303-A 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

Acetone TO-15 38.3 21.4 56.6% 
Benzene TO-15 0.53 ND (0.66) DL 

Chloromethane TO-15 1.3 0.99 27.1% +/-RL 
Dichlorodifluoromethane TO-15 2.5 2.4 4.1% +/-RL 

Ethanol TO-15 901 518 54.0% 
Ethyl acetate TO-15 2.1 ND (1.5) DL 
Isopropanol TO-15 5.1 ND (5.1) DL 

Tetrachloroethene TO-15 1.4 ND (1.4) DL 
Toluene TO-15 2.8 2.1 28.6% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for acetone, ethanol, and toluene.  The results for these analytes 
were assigned J qualifiers for the parent and duplicate samples, 20180303-408HOWARD-02 and 20180303-A, based 
on evidence of poor precision. 
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BATCH MATCH TABLE
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch TO-3 Batch 3C Batch 

20180303-408HOWARD-01 10422614001 AIR/30507 AIR/30506 -- -- 

20180303-408HOWARD-02 10422614003 AIR/30507 AIR/30506 -- -- 

20180304-408HOWARD-01 10422614005 AIR/30512 AIR/30511 AIR/30497 AIR/30454 

20180302-342MILES-01 10422614007 AIR/30507 AIR/30506 AIR/30497 AIR/30454 

20180301-342MILES-01 10422614009 AIR/30507 AIR/30506 -- -- 

20180301-342MILES-02 10422614011 AIR/30507 AIR/30506 -- -- 

20180301-342MILES-03 10422614013 AIR/30507 AIR/30506 -- -- 

20180302-AA-01 10422614015 AIR/30507 AIR/30506 -- -- 

20180302-AA-02 10422614017 AIR/30507 AIR/30506 -- -- 

20180301-AA-02 10422614019 AIR/30507 AIR/30506 -- -- 

20180301-A 10422614021 AIR/30507 AIR/30506 -- -- 

20180303-A 10422614023 AIR/30512 AIR/30511 -- -- 
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DATA QUALIFICATION SUMMARY 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
ERPD-FD High field duplicate RPD. 

ECAL The result exceeds the calibration range. 
LIS The internal standard area count is less than 50% of the area of the 12-hour standard. 

 
 

Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

1,1,2,2-Tetrachloroethane TO-15 20180302-342MILES-01 10422614007 ND 1.2 µg/m3 R LIS 
1,2,4-Trichlorobenzene TO-15 20180302-342MILES-01 10422614007 ND 6.7 µg/m3 R LIS 
1,2,4-Trimethylbenzene TO-15 20180302-342MILES-01 10422614007 5.2 1.8 µg/m3 J+ LIS 

1,2-Dibromoethane TO-15 20180302-342MILES-01 10422614007 ND 2.8 µg/m3 R LIS 
1,2-Dichlorobenzene TO-15 20180302-342MILES-01 10422614007 ND 2.2 µg/m3 R LIS 

1,3,5-Trimethylbenzene TO-15 20180302-342MILES-01 10422614007 ND 1.8 µg/m3 R LIS 
1,3-Dichlorobenzene TO-15 20180302-342MILES-01 10422614007 ND 2.2 µg/m3 R LIS 
1,4-Dichlorobenzene TO-15 20180302-342MILES-01 10422614007 ND 2.2 µg/m3 R LIS 

2-Butanone TO-15 20180301-342MILES-02 10422614011 9.3 4.6 µg/m3 J ERPD-FD 
2-Butanone TO-15 20180301-A 10422614021 6.6 5 µg/m3 J ERPD-FD 
2-Hexanone TO-15 20180302-342MILES-01 10422614007 ND 7.4 µg/m3 R LIS 

4-Ethyltoluene TO-15 20180302-342MILES-01 10422614007 ND 1.8 µg/m3 R LIS 
Acetone TO-15 20180303-408HOWARD-02 10422614003 38.3 3.9 µg/m3 J ERPD-FD 
Acetone TO-15 20180301-342MILES-02 10422614011 53.4 3.7 µg/m3 J ERPD-FD 
Acetone TO-15 20180301-A 10422614021 114 4 µg/m3 J ERPD-FD 
Acetone TO-15 20180303-A 10422614023 21.4 4.9 µg/m3 J ERPD-FD 

Benzylchloride TO-15 20180302-342MILES-01 10422614007 ND 1.9 µg/m3 R LIS 
Bromoform TO-15 20180302-342MILES-01 10422614007 ND 3.8 µg/m3 R LIS 

C5-C8, Aliphatic, Unadjusted TO-15 APH 20180304-408HOWARD-01 10422614005 3040 17.9 µg/m3 J+ ECAL, LIS 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180302-342MILES-01 10422614007 5160 21.5 µg/m3 J+ ECAL, LIS 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180301-342MILES-02 10422614011 366 18.6 µg/m3 J ERPD-FD 
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Analyte Method Field Sample ID Lab Sample 
ID Result Limit Units Reviewer 

Qualifier 
DV Flag 
Reasons 

C5-C8, Aliphatic, Unadjusted TO-15 APH 20180301-A 10422614021 267 20.2 µg/m3 J ERPD-FD 
C9-C10, Aromatic, Unadjusted TO-15 APH 20180304-408HOWARD-01 10422614005 ND 17.9 µg/m3 R LIS 
C9-C10, Aromatic, Unadjusted TO-15 APH 20180302-342MILES-01 10422614007 ND 21.5 µg/m3 R LIS 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180304-408HOWARD-01 10422614005 ND 20.9 µg/m3 R LIS 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180302-342MILES-01 10422614007 180 25.1 µg/m3 J+ LIS 

Chlorobenzene TO-15 20180302-342MILES-01 10422614007 ND 1.7 µg/m3 R LIS 
Cyclohexane TO-15 20180301-342MILES-02 10422614011 ND 1.1 µg/m3 UJ ERPD-FD 
Cyclohexane TO-15 20180301-A 10422614021 3.5 1.2 µg/m3 J ERPD-FD 

Dibromochloromethane TO-15 20180302-342MILES-01 10422614007 ND 3.1 µg/m3 R LIS 
Ethanol TO-15 20180303-408HOWARD-02 10422614003 901 1.5 µg/m3 J ECAL, ERPD-FD 
Ethanol TO-15 20180301-342MILES-01 10422614009 898 1.6 µg/m3 J ECAL 
Ethanol TO-15 20180301-342MILES-02 10422614011 818 1.5 µg/m3 J ECAL, ERPD-FD 
Ethanol TO-15 20180301-342MILES-03 10422614013 1070 1.6 µg/m3 J ECAL 
Ethanol TO-15 20180301-A 10422614021 1110 1.6 µg/m3 J ECAL, ERPD-FD 
Ethanol TO-15 20180303-A 10422614023 518 1.9 µg/m3 J ERPD-FD 

Ethylbenzene TO-15 20180302-342MILES-01 10422614007 2.5 1.6 µg/m3 J+ LIS 
Heptane TO-15 20180301-342MILES-02 10422614011 20.1 1.3 µg/m3 J ERPD-FD 
Heptane TO-15 20180301-A 10422614021 14.7 1.4 µg/m3 J ERPD-FD 

Hexachlorobutadiene TO-15 20180302-342MILES-01 10422614007 ND 3.9 µg/m3 R LIS 
m,p-Xylene TO-15 20180302-342MILES-01 10422614007 7.2 3.2 µg/m3 J+ LIS 
o-Xylene TO-15 20180302-342MILES-01 10422614007 2.3 1.6 µg/m3 J+ LIS 
Styrene TO-15 20180302-342MILES-01 10422614007 ND 1.6 µg/m3 R LIS 
Toluene TO-15 20180303-408HOWARD-02 10422614003 2.8 1.2 µg/m3 J ERPD-FD 
Toluene TO-15 20180303-A 10422614023 2.1 1.6 µg/m3 J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   

 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  03/03/2018 

Date Validated:  07/12/2018 Sample End Date:  03/07/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Fixed Gases by EPA Method 3C 
 Methane by EPA Method TO-3 

Laboratory Project ID:  10422869 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist   Final Reviewer:  Kyle Power, Environmental Chemist 



 
 

Tier III Data Validation Report Summary 
 

 
 
2 of 13 201812_TierIII_10422869_APP-G50.docx 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180306-2029THST-01 10422869001 

20180306-2029THST-02 10422869003 

20180307-2029THST-01 10422869005 

20180303-120S35THST-01 10422869007 

20180303-120S35THST-02 10422869009 

20180304-120S35THST-01 10422869011 

20180305-112WYOMING-01 10422869013 

20180305-112WYOMING-02 10422869015 

20180306-112WYOMING-01 10422869017 

20180305-AA-01 10422869019 

20180307-A 10422869021 

20180306-A 10422869023 

20180305-1307CONCORDDR-01 10422869025 

20180305-1307CONCORDDR-02 10422869027 

20180306-AA-01 10422869029 

20180305-A 10422869031 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

⊗ Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

⊗ Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

UJ Estimated reporting limit 
R Rejected, data not usable 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 1,035 data points.  A 
total of 6 data points were rejected.  The data completeness measure for this data package is calculated to be 99.42% and is 
acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

[1] – The internal standard recoveries associated with this sample during TO-15 APH analysis exceeded the lower control 
limit. The reported TO-15 APH results should be considered estimated values. 

A3 – The sample was analyzed by serial dilution. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  The analytical results 
for ethanol with this flag in the laboratory report were assigned J qualifiers to indicate estimated concentrations. 
MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.34 to 403.2 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exception.  Communications between the project staff and 
MDEQ resulted in cancellation of multiple TO-15 APH analyses for the project including those for samples 20180305-
1307CONCORDDR-01, 20180305-1307CONCORDDR-02, and 20180305-A in this data set. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

• Sample 20180305-A was collected as a field duplicate of sample 20180305-1307CONCORDDR-02. 

• Sample 20180306-A was collected as a field duplicate of sample 20180306-2029THST-01. 

• Sample 20180307-A was collected as a field duplicate of sample 20180307-2029THST-01. 

Samples in this data set were part of a larger sampling event.  The overall field duplicate collection frequency for the event 
will be evaluated by project personnel. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-25% for air/vapor samples, with the following exceptions. 
Duplicate pair 20180305-1307CONCORDDR-02 / 20180305-A:  The detections of hexane and methylene chloride in 
the analysis of the field duplicate sample 20180305-A were greater than 2 times the applicable reporting limit and 
therefore, the DL exception did not apply.  The results for hexane and methylene chloride were assigned UJ 
qualifiers in the parent sample, 20180305-1307CONCORDDR-02, and J for the duplicate sample, 20180305-A. 
The RPD values exceeded the data validation limit of 25% for target analytes 1,2-dichloroethane, 
bromodichloromethane, carbon tetrachloride, chloroform, ethanol, and isopropanol.  The results for these analytes 
were assigned J qualifiers for the parent and duplicate samples, 20180305-1307CONCORDDR-02 and 20180305-A, 
based on evidence of poor precision. 
The RPD values exceeded 100% for target analytes acetone, benzene, and toluene.  The results for these analytes 
were assigned J qualifiers for the parent and duplicate samples, 20180305-1307CONCORDDR-02 and 20180305-A, 
and the associated samples collected on 03/05/2018 based on evidence of extremely poor precision (RPD > 100%). 
Duplicate pair 20180306-2029THST-01 / 20180306-A:  The RPD exceeded the data validation limit of 25% for acetone 
at 34.5%.  The results for acetone were assigned J qualifiers for the parent and duplicate samples, 20180306-
2029THST-01 and 20180306-A, based on evidence of poor precision. 
Duplicate pair 20180307-2029THST-01 / 20180307-A:  The detection of methylene chloride in the analysis of the 
parent sample 20180307-2029THST-01 was greater than 2 times the applicable reporting limit and the DL exception 
did not apply.  The results for methylene chloride were assigned J qualifiers in the parent sample, 20180307-
2029THST-01, and UJ in the duplicate sample, 20180307-A. 
The RPD exceeded the data validation limit of 25% for acetone.  The results for acetone were assigned J qualifiers 
for the parent and duplicate samples, 20180307-2029THST-01 and 20180307-A, based on evidence of poor 
precision. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_TO15_082-18 Ethanol 36.7% ± 30% 
TO-15 ICV_TO15_082-18 1,1,2-Trichlorotrifluoroethane (Freon 113) -30.2% ± 30% 
TO-15 ICV_TO15_082-18 Carbon Disulfide -37.7% ± 30% 
TO-15 CCV_08702 Bromomethane 33.2% ± 30% 
TO-15 CCV_08702 Chloroethane 33.2% ± 30% 
TO-15 CCV_08702 trans-1,3-Dichloropropene 31.5% ± 30% 
TO-15 CCV_08702 Dibromochloromethane 35.0% ± 30% 
TO-15 CCV_08702 1,2,4-Trichlorobenzene 38.7% ± 30% 

Submitted samples were not analyzed in the analytical batch verified by ICV_TO15_082-18 in the table above.  
Qualification of sample results was not required based on the listed ICV non-conforming results. 

Samples 20180304-120S35THST-01 and 20180306-112WYOMING-01 were analyzed following CCV_08702.  However, 
only tetrachloroethene was reported from those analyses of the project samples.  Therefore, the non-compliant results for 
CCV_08702 did not result in qualification of sample data. 

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? No 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples, with the following exceptions. 

Method Internal Standard Sample 
IS  

Area 
Count 

12-Hour 
Standard  

Area Count 
% 

Difference Limits 

TO-15 APH 1,4-Difluorobenzene 20180306-2029THST-02 144949 249084 -41.8% ± 40% 
TO-15 APH Chlorobenzene-d5 20180306-2029THST-02 119280 205470 -41.9% ± 40% 
TO-15 APH Chlorobenzene-d5 20180305-112WYOMING-02 123181 205470 -40.1% ± 40% 

Detections of the analytes associated with the identified internal standards in the listed samples were qualified J+ 
and non-detections of the associated analytes in the samples were assigned R qualifiers. 
Internal standard non-conformances were noted for analyses that were not reported in this data set.  Qualification of results 
was not required based on those data. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not analyzed for the Method TO-15, TO-15 SIM, or TO-15 APH batches reported 
for this data set. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not analyzed for the Method TO-15, TO-15 SIM, or TO-15 APH batches reported 
for this data set. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  A laboratory duplicate was prepared for Method 3C batch 528747 (AIR/30516) from sample 20180307-
2029THST-01. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for laboratory duplicates prepared from project samples were within laboratory acceptance limits. 
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TABLE 5. FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  20180305-1307CONCORDDR-02 
Field Duplicate Sample ID:  20180305-A 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

1,2-Dichloroethane TO-15 0.18 0.26 36.4% 
1,2-Dichloropropane TO-15 0.088 ND (0.17) DL 

Acetone TO-15 21.2 96.9 128.2% 
Benzene TO-15 0.72 2.3 104.6% 

Bromodichloromethane TO-15 0.53 0.39 30.4% 
Carbon tetrachloride TO-15 0.76 1.1 36.6% 

Chloroform TO-15 2.0 1.5 28.6% 
Chloromethane TO-15 1.1 2.1 62.5% +/-RL 

Dichlorodifluoromethane TO-15 2.5 4.9 64.9% +/-RL 
Ethanol TO-15 1.470 1.010 37.1% 

Ethyl acetate TO-15 3.9 4.6 16.5% 
Hexane TO-15 ND (1.2) 38.6 DL 

Isopropanol TO-15 15.8 21.1 28.7% 
Methylene Chloride TO-15 ND (5.9) 560 DL 
Tetrachloroethene TO-15 0.16 0.35 74.5% +/-RL 

Toluene TO-15 1.9 11.8 144.5% 
Vinyl acetate TO-15 2.2 3.1 34.0% +/-RL 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detections of hexane and methylene chloride in the analysis of the field duplicate sample 20180305-A were 
greater than 2 times the applicable reporting limit and therefore, the DL exception did not apply.  The results for 
hexane and methylene chloride were assigned UJ qualifiers in the parent sample, 20180305-1307CONCORDDR-02, 
and J for the duplicate sample, 20180305-A. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD values exceeded the data validation limit of 25% for target analytes 1,2-dichloroethane, 
bromodichloromethane, carbon tetrachloride, chloroform, ethanol, and isopropanol.  The results for these analytes 
were assigned J qualifiers for the parent and duplicate samples, 20180305-1307CONCORDDR-02 and 20180305-A, 
based on evidence of poor precision. 
The RPD values exceeded 100% for target analytes acetone, benzene, and toluene.  The results for these analytes 
were assigned J qualifiers for the parent and duplicate samples, 20180305-1307CONCORDDR-02 and 20180305-A, 
and the associated samples collected on 03/05/2018 based on evidence of extremely poor precision (RPD > 100%). 
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Client Sample ID:  20180306-2029THST-01 
Field Duplicate Sample ID:  20180306-A 

Analyte Method 
Laboratory Result 

(µg/m3) 
Duplicate Result 

(µg/m3) 
Relative Percent 
Difference (RPD) 

Acetone TO-15 19.4 27.5 34.5% 
Benzene TO-15 ND (1.0) 0.92 DL 
Ethanol TO-15 1,110 1,010 9.4% 

Ethyl acetate TO-15 3.7 3.5 5.6% +/-RL 
Isopropanol TO-15 12.1 10.9 10.4% +/-RL 

Toluene TO-15 3.1 3.0 3.3% +/-RL 
Trichlorofluoromethane TO-15 5.0 4.6 8.3% +/-RL 

Vinyl acetate TO-15 ND (2.3) 2.2 DL 
Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for acetone at 34.5%.  The results for acetone were assigned J 
qualifiers for the parent and duplicate samples, 20180306-2029THST-01 and 20180306-A, based on evidence of poor 
precision. 
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Client Sample ID:  20180307-2029THST-01 
Field Duplicate Sample ID:  20180307-A 

Analyte Method Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

Acetone TO-15 6.5 µg/m3 9.8 µg/m3 40.5% 
Dichlorodifluoromethane TO-15 2.2 µg/m3 1.7 µg/m3 25.6% +/-RL 

Ethanol TO-15 9.6 µg/m3 9.2 µg/m3 4.3% 
Methylene Chloride TO-15 14.1 µg/m3 ND (5.8 µg/m3) DL 
Tetrachloroethene TO-15 152 µg/m3 163 µg/m3 7.0% 

Trichloroethene TO-15 1.3 µg/m3 1.6 µg/m3 20.7% +/-RL 
C5-C8, Aliphatic, Unadjusted TO-15 APH 92.1 µg/m3 91.7 µg/m3 0.4% 

CO2 by Headspace 3C 7.4% 7.2% 2.7% 
Nitrogen 3C 78% 77% 1.3% 
Oxygen 3C 14.7% 15.8% 7.2% 

Field duplicate RPD control limits are not to exceed 25% for air or vapor as established by USEPA New England 
Environmental Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, 
EQADR-Supplement0, April 2013.  
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting limit.  
Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The detection of methylene chloride in the analysis of the parent sample 20180307-2029THST-01 was greater than 2 
times the applicable reporting limit and therefore, the DL exception did not apply.  The results for methylene chloride 
were assigned J qualifiers in the parent sample, 20180307-2029THST-01, and UJ in the duplicate sample, 20180307-A. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data was 
not required. 
The RPD exceeded the data validation limit of 25% for acetone.  The results for acetone were assigned J qualifiers 
for the parent and duplicate samples, 20180307-2029THST-01 and 20180307-A, based on evidence of poor precision. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch TO-3 Batch 3C Batch 

20180306-2029THST-01 10422869001 AIR/30512 AIR/30511 -- -- 

20180306-2029THST-02 10422869003 AIR/30512 AIR/30511 -- -- 

20180307-2029THST-01 10422869005 AIR/30549 AIR/30548 AIR/30527 AIR/30516 

20180303-120S35THST-01 10422869007 AIR/30514 AIR/30511 -- -- 

20180303-120S35THST-02 10422869009 AIR/30514 AIR/30511 -- -- 

20180304-120S35THST-01 10422869011 AIR/30549 AIR/30548 AIR/30527 AIR/30516 

20180305-112WYOMING-01 10422869013 AIR/30512 AIR/30511 -- -- 

20180305-112WYOMING-02 10422869015 AIR/30512 AIR/30511 -- -- 

20180306-112WYOMING-01 10422869017 AIR/30549 AIR/30548 AIR/30527 AIR/30516 

20180305-AA-01 10422869019 AIR/30514 AIR/30511 -- -- 

20180307-A 10422869021 AIR/30549 AIR/30548 AIR/30527 AIR/30516 

20180306-A 10422869023 AIR/30512 AIR/30511 -- -- 

20180305-1307CONCORDDR-01 10422869025 AIR/30561 -- -- -- 

20180305-1307CONCORDDR-02 10422869027 AIR/30561 -- -- -- 

20180306-AA-01 10422869029 AIR/30514 AIR/30511 -- -- 

20180305-A 10422869031 AIR/30561 -- -- -- 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
ERPD-FD High field duplicate RPD. 

ECAL The result exceeds the calibration range. 
LIS The internal standard area count is less than 50% of the area of the 12-hour standard. 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,2-Dichloroethane TO-15 20180305-1307CONCORDDR-02 10422869027 0.18 0.069 µg/m3 J ERPD-FD 
1,2-Dichloroethane TO-15 20180305-A 10422869031 0.26 0.15 µg/m3 J ERPD-FD 

Acetone TO-15 20180306-2029THST-01 10422869001 19.4 7.8 µg/m3 J ERPD-FD 
Acetone TO-15 20180307-2029THST-01 10422869005 6.5 4.3 µg/m3 J ERPD-FD 
Acetone TO-15 20180305-112WYOMING-01 10422869013 26.7 3.9 µg/m3 J ERPD-FD 
Acetone TO-15 20180305-112WYOMING-02 10422869015 22.4 7.2 µg/m3 J ERPD-FD 
Acetone TO-15 20180305-AA-01 10422869019 25.2 3.2 µg/m3 J ERPD-FD 
Acetone TO-15 20180307-A 10422869021 9.8 4 µg/m3 J ERPD-FD 
Acetone TO-15 20180306-A 10422869023 27.5 6.5 µg/m3 J ERPD-FD 
Acetone TO-15 20180305-1307CONCORDDR-01 10422869025 23.2 4 µg/m3 J ERPD-FD 
Acetone TO-15 20180305-1307CONCORDDR-02 10422869027 21.2 4 µg/m3 J ERPD-FD 
Acetone TO-15 20180305-A 10422869031 96.9 8.8 µg/m3 J ERPD-FD 
Benzene TO-15 20180305-112WYOMING-01 10422869013 1.2 0.52 µg/m3 J ERPD-FD 
Benzene TO-15 20180305-112WYOMING-02 10422869015 1.1 0.98 µg/m3 J ERPD-FD 
Benzene TO-15 20180305-AA-01 10422869019 1.1 0.044 µg/m3 J ERPD-FD 
Benzene TO-15 20180305-1307CONCORDDR-01 10422869025 0.73 0.055 µg/m3 J ERPD-FD 
Benzene TO-15 20180305-1307CONCORDDR-02 10422869027 0.72 0.055 µg/m3 J ERPD-FD 
Benzene TO-15 20180305-A 10422869031 2.3 0.12 µg/m3 J ERPD-FD 

Bromodichloromethane TO-15 20180305-1307CONCORDDR-02 10422869027 0.53 0.11 µg/m3 J ERPD-FD 
Bromodichloromethane TO-15 20180305-A 10422869031 0.39 0.25 µg/m3 J ERPD-FD 

C5-C8, Aliphatic, Unadjusted TO-15 APH 20180306-2029THST-02 10422869003 ND 17.9 µg/m3 R LIS 
C5-C8, Aliphatic, Unadjusted TO-15 APH 20180305-112WYOMING-02 10422869015 ND 26.9 µg/m3 R LIS 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

C9-C10, Aromatic, Unadjusted TO-15 APH 20180306-2029THST-02 10422869003 ND 17.9 µg/m3 R LIS 
C9-C10, Aromatic, Unadjusted TO-15 APH 20180305-112WYOMING-02 10422869015 ND 26.9 µg/m3 R LIS 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180306-2029THST-02 10422869003 ND 20.9 µg/m3 R LIS 
C9-C12, Aliphatic, Unadjusted TO-15 APH 20180305-112WYOMING-02 10422869015 ND 31.4 µg/m3 R LIS 

Carbon tetrachloride TO-15 20180305-1307CONCORDDR-02 10422869027 0.76 0.11 µg/m3 J ERPD-FD 
Carbon tetrachloride TO-15 20180305-A 10422869031 1.1 0.23 µg/m3 J ERPD-FD 

Chloroform TO-15 20180305-1307CONCORDDR-02 10422869027 2 0.083 µg/m3 J ERPD-FD 
Chloroform TO-15 20180305-A 10422869031 1.5 0.18 µg/m3 J ERPD-FD 

Ethanol TO-15 20180306-2029THST-01 10422869001 1110 3.1 µg/m3 J ECAL 
Ethanol TO-15 20180305-112WYOMING-01 10422869013 721 1.5 µg/m3 J ECAL 
Ethanol TO-15 20180306-A 10422869023 1010 2.6 µg/m3 J ECAL 
Ethanol TO-15 20180305-1307CONCORDDR-02 10422869027 1470 1.6 µg/m3 J ECAL, ERPD-FD 
Ethanol TO-15 20180305-A 10422869031 1010 3.5 µg/m3 J ERPD-FD 
Hexane TO-15 20180305-1307CONCORDDR-02 10422869027 ND 1.2 µg/m3 UJ ERPD-FD 
Hexane TO-15 20180305-A 10422869031 38.6 2.6 µg/m3 J ERPD-FD 

Isopropanol TO-15 20180305-1307CONCORDDR-02 10422869027 15.8 4.2 µg/m3 J ERPD-FD 
Isopropanol TO-15 20180305-A 10422869031 21.1 9.2 µg/m3 J ERPD-FD 

Methylene Chloride TO-15 20180307-2029THST-01 10422869005 14.1 6.3 µg/m3 J ERPD-FD 
Methylene Chloride TO-15 20180307-A 10422869021 ND 5.8 µg/m3 UJ ERPD-FD 
Methylene Chloride TO-15 20180305-1307CONCORDDR-02 10422869027 ND 5.9 µg/m3 UJ ERPD-FD 
Methylene Chloride TO-15 20180305-A 10422869031 560 13 µg/m3 J ERPD-FD 

Toluene TO-15 20180305-112WYOMING-01 10422869013 4.2 1.2 µg/m3 J ERPD-FD 
Toluene TO-15 20180305-112WYOMING-02 10422869015 4.2 2.3 µg/m3 J ERPD-FD 
Toluene TO-15 20180305-AA-01 10422869019 8.2 1 µg/m3 J ERPD-FD 
Toluene TO-15 20180305-1307CONCORDDR-01 10422869025 2 1.3 µg/m3 J ERPD-FD 
Toluene TO-15 20180305-1307CONCORDDR-02 10422869027 1.9 1.3 µg/m3 J ERPD-FD 
Toluene TO-15 20180305-A 10422869031 11.8 2.8 µg/m3 J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:   Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  03/06/2018 

Date Validated:  07/12/2018 Sample End Date:  03/08/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Methane by EPA Method TO-3 
 Fixed Gases by EPA Method 3C 

Laboratory Project ID:  10423364 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist  Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180306-120WYOMING-01 10423364001 

20180306-120WYOMING-02 10423364003 

20180306-120WYOMING-03 10423364005 

20180307-120WYOMING-01 10423364007 

20180307-632STJOHNS6-01 10423364009 

20180307-632STJOHNS6-02 10423364011 

20180308-632STJOHNS6-01 10423364013 

20180307-AA-01 10423364015 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

 Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

 Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

• Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 510 data points.  No 
data points were rejected.  The data completeness measure for this data package is calculated to be 100% and is acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

A3 – The sample was analyzed by serial dilution. 

E – Analyte concentration exceeded the calibration range. The reported result is estimated.  The analytical results 
for ethanol and 2-propanol (isopropanol) with this flag in the laboratory report were assigned J qualifiers to 
indicate estimated concentrations. 
MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.44 to 134.4 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exception.   

Communications between the project staff and MDEQ resulted in cancellation of multiple TO-15 APH analyses for the 
project including those for samples 20180306-120WYOMING-01, 20180306-120WYOMING-02, 20180306-120WYOMING-
03, and 20180307-120WYOMING-01 in this data set. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicates were not collected as part of this sample set. 

Samples in this data set were part of a larger sampling event.  The overall field duplicate collection frequency for the event 
will be evaluated by project personnel. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not submitted as part of this sample set. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 



 

 
 
201812_TierIII_10423364_APP-G51.docx 7 of 10 

TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_SIM_092-18 1,1,2,2-Tetrachloroethane -31.3% ± 30% 
TO-15 ICV_TO15_082-18 Ethanol 36.7% ± 30% 
TO-15 ICV_TO15_082-18 1,1,2-Trichlorotrifluoroethane (Freon 113) -30.2% ± 30% 
TO-15 ICV_TO15_082-18 Carbon Disulfide -37.7% ± 30% 
TO-15 CCV_09302 trans-1,3-Dichloropropene 38.7% ± 30% 
TO-15 CCV_09302 1,1,2,2-Tetrachloroethane 36.3% ± 30% 
TO-15 CCV_08702 Bromomethane 33.2% ± 30% 
TO-15 CCV_08702 Chloroethane 33.2% ± 30% 
TO-15 CCV_08702 trans-1,3-Dichloropropene 31.5% ± 30% 
TO-15 CCV_08702 Dibromochloromethane 35.0% ± 30% 
TO-15 CCV_08702 1,2,4-Trichlorobenzene 38.7% ± 30% 

Submitted samples were not analyzed in the analytical batches verified by ICV_SIM_092-18 and ICV_TO15_082-18 in the 
table above.  Qualification of sample results was not required based on the listed ICV non-conforming results. 

Target analytes trans-1,3-dichloropropene and 1,1,2,2-tetrachloroethane were not detected in the samples analyzed 
following CCV_09302 and the results were assigned UJ qualifiers based on the CCV non-conformances. 
Sample 20180308-632STJOHNS6-01 was analyzed following CCV_08702.  However, only tetrachloroethene and 
trichloroethene were reported from that analysis of the project sample.  Therefore, the non-compliant results for 
CCV_08702 did not result in qualification of sample data. 

Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? Yes 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? Yes 

Comments:  A laboratory duplicate was prepared for Method TO-15 batch 530387 (AIR/30606) from sample 20180306-
120WYOMING-01. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for the laboratory duplicate prepared from a project sample were within laboratory acceptance 
limits. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  A laboratory duplicate was prepared for Method 3C batch 528747 (AIR/30516) from sample 20180307-
2029THST-01 from data set 10422869. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for the laboratory duplicate prepared from a project sample were within laboratory acceptance 
limits. 

 
  



 

 
 
 

ATTACHMENT A 
 

BATCH MATCH TABLE





 

 
 
201812_TierIII_10423364_APP-G51.docx 1 of 1 

BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch TO-3 Batch 3C Batch 

20180306-120WYOMING-01 10423364001 AIR/30606 -- -- -- 

20180306-120WYOMING-02 10423364003 AIR/30606 -- -- -- 

20180306-120WYOMING-03 10423364005 AIR/30606 -- -- -- 

20180307-120WYOMING-01 10423364007 AIR/30606 -- AIR/30527 AIR/30516 

20180307-632STJOHNS6-01 10423364009 AIR/30512 AIR/30511 -- -- 

20180307-632STJOHNS6-02 10423364011 AIR/30512 AIR/30511 -- -- 

20180308-632STJOHNS6-01 10423364013 AIR/30549 AIR/30548 AIR/30527 AIR/30516 

20180307-AA-01 10423364015 AIR/30514 AIR/30511 -- -- 



 

 
 
 

ATTACHMENT B 
 

DATA QUALIFICATION SUMMARY 
 



 

 
 
201812_TierIII_10423364_APP-G51.docx 1 of 1 

DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
ECAL The result exceeds the calibration range. 

HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,1,2,2-Tetrachloroethane TO-15 20180306-120WYOMING-01 10423364001 ND 0.12 µg/m3 UJ HDRRF 
1,1,2,2-Tetrachloroethane TO-15 20180306-120WYOMING-02 10423364003 ND 0.12 µg/m3 UJ HDRRF 
1,1,2,2-Tetrachloroethane TO-15 20180306-120WYOMING-03 10423364005 ND 0.11 µg/m3 UJ HDRRF 
1,1,2,2-Tetrachloroethane TO-15 20180307-120WYOMING-01 10423364007 ND 0.12 µg/m3 UJ HDRRF 

Ethanol TO-15 20180306-120WYOMING-02 10423364003 1270 1.6 µg/m3 J ECAL 
Ethanol TO-15 20180306-120WYOMING-03 10423364005 1220 1.5 µg/m3 J ECAL 
Ethanol TO-15 20180307-632STJOHNS6-02 10423364011 773 1.5 µg/m3 J ECAL 

Isopropanol TO-15 20180306-120WYOMING-02 10423364003 1160 4.2 µg/m3 J ECAL 
trans-1,3-Dichloropropene TO-15 20180306-120WYOMING-01 10423364001 ND 0.077 µg/m3 UJ HDRRF 
trans-1,3-Dichloropropene TO-15 20180306-120WYOMING-02 10423364003 ND 0.077 µg/m3 UJ HDRRF 
trans-1,3-Dichloropropene TO-15 20180306-120WYOMING-03 10423364005 ND 0.074 µg/m3 UJ HDRRF 
trans-1,3-Dichloropropene TO-15 20180307-120WYOMING-01 10423364007 ND 0.077 µg/m3 UJ HDRRF 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier III Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Pace Analytical Services, LLC in Billings, Montana with additional data from Pace Analytical 
in Minneapolis, Minnesota, evaluating samples from the Billings PCE Plume site located in Billings, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs  

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 
 
 
 

Client:   Montana Department of Environmental Quality (MDEQ) Laboratory:  Pace Analytical 

Project Name:  Billings PCE Plume Remedial Investigation Sample Matrix:  Air/Vapor 

Project Number:  776-036-001 Sample Start Date:  03/08/2018 

Date Validated:  07/12/2018 Sample End Date:  03/09/2018 
Parameters Included:   
 Volatile Organic Compounds (VOC) by US Environmental Protection Agency (EPA) Method TO-15 and Method TO-15 with 

Selected Ion Monitoring (SIM) 
 Air-Phase Petroleum Hydrocarbons (APH) by EPA Method TO-15 APH 
 Methane by EPA Method TO-3 
 Fixed Gases by EPA Method 3C 

Laboratory Project ID:  10423503 

Data Validator:  Charles Ballek, Senior Chemist    

Draft Reviewer:  Mike Phillips, Senior Chemist  Final Reviewer:  Kyle Power, Environmental Chemist 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

20180308-306N30THST-01 10423503001 

20180308-306N30THST-02 10423503003 

20180308-306N30THST-03 10423503005 

20180309-306N30THST-01 10423503007 

20180308-AA-01 10423503009 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation 

 Holding Times and Preservation 

 Field Duplicates 

 Field, Equipment, and Trip Blanks 

⊗ Initial and Continuing Calibrations 

 Instrument Tunes 

 Internal Standards 

 System Performance Checks 

 Laboratory Blanks 

 LCS/LCSD 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

 System Monitoring Compounds (i.e. Surrogates) 

 Laboratory Duplicates 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 
 Air and vapor data for samples collected in canisters and analyzed by EPA organics Method TO-15 were reviewed with 

reference to the USEPA Hazardous Waste Support Section, Analysis of Volatile Organic Compounds in Air Contained in 
Canisters by Method TO-15, SOP NO. HW-31, Revision 6, June 2014. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Organic Superfund Methods Data Review, document number EPA-540-R-2017-002, January 2017 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data Validation Guidance for Evaluating Analytical Data and Data Validation Summary Form, Montana Department of 
Environmental Quality, January 2018.  

• Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable.  
 Trihydro Data Validation Variance Documentation, February 2018.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
If applicable, text was identified in bold font in the Validation Criteria Checklist to indicate that further action and/or 
qualification of the data were required.  Data may have been qualified with J data flags by the laboratory if the result was 
greater than or equal to the method detection limit (MDL) but less than the reporting limit (RL).  These laboratory-applied J 
flags were preserved, if present, and included in the Data Qualification Summary table at the end of this report.  If applicable, 
data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section above.  Please 
see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes qualified.   
 
If data would be qualified with more than one flag, one qualifier was assigned based on the severity; however, all reasons for 
qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation criteria 
and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The samples were received by the laboratory and analyzed 
properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 313 data points.  No 
data points were rejected.  The data completeness measure for this data package is calculated to be 100% and is acceptable. 
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances related to the analytical data in the report. 

2. Were the data free of data qualification flags or other notes used by the laboratory?  
If no, define. No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

MN – The reporting limit has been raised in accordance with Minnesota Statutes 4740.2100 Subpart 8. C, D. Reporting 
Limit Evaluation Rule. 

N2 – The lab does not hold NELAC/TNI accreditation for this parameter. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt.   

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions of 1.49 to 2.12 times were applied to the project 
samples for analyses. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC, with the following exception.   

Communications between the project staff and MDEQ resulted in cancellation of multiple TO-15 APH analyses for the 
project including those for samples 20180308-306N30THST-01, 20180308-306N30THST-02, 20180308-306N30THST-03, 
and 20180309-306N30THST-01 in this data set. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received at Pace-Minneapolis at ambient temperature and in good condition as noted on the 
CoCs and the Sample Condition Upon Receipt Forms.   

The recorded vacuum readings were reviewed by project personnel to confirm that leakage had not occurred after sampling 
and prior to analysis.  The project team also compared helium concentration in the sampling shroud to the concentrations 
measured in the laboratory to confirm that leakage did not occur during sampling. 

The sample canisters used for this sampling event were analyzed for Method TO-15 analytes following cleaning to certify 
cleanliness prior to sample collection.  The pre-sampling certification analyses were reviewed and the Method TO-15 target 
analytes were not detected. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)? Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of micrograms per cubic 
meter (µg/m3), parts per million by volume (ppmv), and percent (%).  
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TABLE 1. GENERAL VALIDATION CRITERIA CHECKLIST 

9. Was the number of field duplicate samples collected equal to at least 10% of the 
total number of samples or as required by the project guidelines, QAPP, SAP, or 
permit? 

No 

Comments:  The number of field duplicates collected was not equal to at least 10% of the number of samples.  Field 
duplicates were not collected as part of this sample set. 

Samples in this data set were part of a larger sampling event.  The overall field duplicate collection frequency for the event 
will be evaluated by project personnel. 

10. Were field duplicate RPD values within data validation quality control (QC) limits 
(soil 0-50%, water 0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicates were not submitted as part of this sample set. 

11. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected was not equal to at least 10% of the number of 
samples.  Trip, field, and equipment blanks were not collected as part of this sample set. 

12. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blanks were not collected as part of this sample set. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

No 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits, with the following exceptions. 

The relative standard deviations (RSD) for the target analytes in the initial calibrations (ICAL) were within the data validation 
limits.  The initial calibration verification (ICV) and continuing calibration verification (CCV) deviation/drift (%D) for target 
analytes were within the data validation limits, with the following exceptions.  

Method ICV/CCV ID Analyte %D %D Limits 
TO-15 ICV_SIM_092-18 1,1,2,2-Tetrachloroethane -31.3% ± 30% 
TO-15 ICV_TO15_082-18 Ethanol 36.7% ± 30% 
TO-15 ICV_TO15_082-18 1,1,2-Trichlorotrifluoroethane (Freon 113) -30.2% ± 30% 
TO-15 CCV_09302 trans-1,3-Dichloropropene 38.7% ± 30% 
TO-15 CCV_09302 1,1,2,2-Tetrachloroethane 36.3% ± 30% 

Submitted samples were not analyzed in the analytical batches verified by ICV_SIM_092-18 and ICV_TO15_082-18 in the 
table above.  Qualification of sample results was not required based on the listed ICV non-conforming results. 

Target analytes trans-1,3-dichloropropene and 1,1,2,2-tetrachloroethane were not detected in the samples analyzed 
following CCV_09302 and the results were assigned UJ qualifiers based on the CCV non-conformances. 
Non-conforming results for non-target analytes were noted in ICAL, ICV, and CCV summaries.  These non-compliant 
results did not result in qualification of sample data and were not included in the comments above. 

2. Were the instrument tunes within data validation control limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Instrument tunes were analyzed at the required frequencies and the results were within data validation limits. 

3. Were the internal standards within data validation control limits? Yes 

Comments:  Internal standard (IS) area counts and retention times were within data validation QC limits for the analyses of 
the submitted samples. 

4. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

5. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

6. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

7. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  Analyses of LCSDs were not performed for the 
batches reported in this data set. 

8. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 
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TABLE 2. VALIDATION CRITERIA CHECKLIST FOR VOC ANALYSES (TO-15, TO-15 SIM, and TO-15 APH) 

9. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-15, TO-15 SIM, or TO-15 APH. 

10. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  While addition of surrogates to sample analyses are not specifically required by Method TO-15, the laboratory 
did include deuterated monitoring compounds in the analyses of the submitted and QC samples.  The analytical method 
does not specify acceptance limits nor does the data validation guidance and the laboratory did not provide limits based on 
historical performance.  The recoveries were observed but could not be evaluated without defined limits. 

11. Were laboratory duplicates prepared? Yes 

Comments:  A laboratory duplicate was prepared for Method TO-5 batch 530387 (AIR/30606) from sample 20180306-
120WYOMING-01 from data set 10423364. 

12. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for the laboratory duplicate prepared from a project sample were within laboratory acceptance 
limits. 
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TABLE 3. VALIDATION CRITERIA CHECKLIST FOR METHANE ANALYSES (Method TO-3) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method TO-3. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method TO-3 and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? No 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? N/A 

Comments:  Laboratory duplicates were not required nor analyzed for Method TO-3. 
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TABLE 4. VALIDATION CRITERIA CHECKLIST FOR FIXED GASES ANALYSES (Method 3C) 

1. Were instrument calibrations within data validation QC limits and analyzed at the 
appropriate frequency? 

Yes 

Comments:  Initial and continuing calibrations were analyzed at appropriate frequencies and the results were within data 
validation QC limits. 

2. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples or analyzed as required by the method. 

3. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blank samples. 

4. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

5. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPDs were within laboratory QC limits. 

6. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

7. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory QC limits? 

N/A 

Comments:  Matrix spikes were not required nor analyzed for Method 3C. 

8. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Addition of surrogates to samples for analysis was not required by Method 3C and surrogates were not 
analyzed as part of this method. 

9. Were laboratory duplicates prepared? Yes 

Comments:  A laboratory duplicate was prepared for Method 3C batch 529818 (AIR/30575) from sample 20180309-
306N30THST-01. 

10. Were laboratory duplicates RPD values within the laboratory acceptance limits? Yes 

Comments:  The RPDs for the laboratory duplicate prepared from a project sample were within laboratory acceptance 
limits. 
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BATCH MATCH TABLE 
 

Field Sample ID Lab Sample 
ID 

TO-15 
Batch 

TO-15 APH 
Batch TO-3 Batch 3C Batch 

20180308-306N30THST-01 10423503001 AIR/30606 -- -- -- 

20180308-306N30THST-02 10423503003 AIR/30606 -- -- -- 

20180308-306N30THST-03 10423503005 AIR/30606 -- -- -- 

20180309-306N30THST-01 10423503007 AIR/30606 -- AIR/30603 AIR/30575 

20180308-AA-01 10423503009 AIR/30514 AIR/30511 -- -- 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HDRRF The %D between the initial calibration RRF and the opening CCV RRF was outside the acceptable limits. 

 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,1,2,2-Tetrachloroethane TO-15 20180308-306N30THST-01 10423503001 ND 0.15 µg/m3 UJ HDRRF 
1,1,2,2-Tetrachloroethane TO-15 20180308-306N30THST-02 10423503003 ND 0.11 µg/m3 UJ HDRRF 
1,1,2,2-Tetrachloroethane TO-15 20180308-306N30THST-03 10423503005 ND 0.11 µg/m3 UJ HDRRF 
1,1,2,2-Tetrachloroethane TO-15 20180309-306N30THST-01 10423503007 ND 0.12 µg/m3 UJ HDRRF 
trans-1,3-Dichloropropene TO-15 20180308-306N30THST-01 10423503001 ND 0.098 µg/m3 UJ HDRRF 
trans-1,3-Dichloropropene TO-15 20180308-306N30THST-02 10423503003 ND 0.074 µg/m3 UJ HDRRF 
trans-1,3-Dichloropropene TO-15 20180308-306N30THST-03 10423503005 ND 0.074 µg/m3 UJ HDRRF 
trans-1,3-Dichloropropene TO-15 20180309-306N30THST-01 10423503007 ND 0.083 µg/m3 UJ HDRRF 

 
 
 
 
 




