
Vermont Department of Environmental Conservation 

EXECUTIVE SUMMARY 

Per- and Polyfluoroalkyl Substances (PFAS) Pollution Prevention for Vermont Metal Finishers 

In 2020, Vermont was awarded a two-year (FY 21-22) Pollution Prevention (P2) Grant from the US 

Environmental Protection Agency (EPA) to address source reduction of per- and polyfluoroalkyl 

substances (PFAS) in wastewater generated by aerospace product and part manufacturing and 

maintenance and metal manufacturing and fabrication industries in Vermont.  

The goal of this project was to characterize and reduce, if possible, the environmental impact and 

human exposure of these persistent, bioaccumulative, toxic substances by improving the quality of 

wastewater effluent and biosolids produced at publicly owned treatment works (POTWs), or 

wastewater treatment facilities.   

The Vermont Department of Environmental Conservation (DEC) Wastewater Pretreatment Program and 

Residuals & Emerging Contaminants Program collaborated with two consulting firms to conduct onsite 

site assessments, testing and technical assistance, resulting in two reports that have been separated for 
easier access due to their length:  

• “Poly- and Perfluoroalkyl Substances at Select Industrial Facilities”, Weston & Sampson 
Engineers, Inc, March 19, 2023 (attached)

• “Per- and Polyfluoroalkyl Substances (PFAS) Pollution Prevention at Vermont Metal Finishing 
Businesses”, Sanborn Head & Associates, Inc., April 2023

The project outcomes include: 

• Characterization of PFAS contribution to POTWs from all of Vermont’s active businesses engaged

in metal finishing.

• Establishing a working cohort of five metal finishing businesses.  The cohort researched,

identified, developed, and promoted P2 practices and tools to reduce discharges of PFAS from

metal finishing businesses.

• Estimating the impact of the P2 practices on POTW wastewater effluent and biosolids quality.

• Providing businesses and stakeholders training on source reduction techniques that can be

replicated at businesses state and region wide.

• Ongoing technical assistance and P2 to reduce or eliminate PFAS use at the facility.
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EXECUTIVE SUMMARY 
 

Weston & Sampson Engineers, Inc. (Weston & Sampson), on behalf of the Vermont Department of 

Environmental Conservation (VTDEC) through contract #38584, performed sampling and analysis of 
wastewater and sludge from aerospace manufacturing and metal finishing facilities for the presence of 

per and polyfluoroalkyl substances (PFAS). These types of facilities have historically been found to 

contribute significant loads of PFAS to publicly owned treatment works (POTWs). The sampling results 

presented here will be used by the VTDEC and their process engineering contractor to evaluate pollution 

prevention (P2) strategies which may be utilized to reduce PFAS discharges.   

Nine (9) facilities were sampled, with a total number of 33 liquid and 11 sludge samples collected. The 

facilities sampled included five aerospace manufacturing facilities and four metal finishing facilities. The 

sampling efforts for this phase of study were initiated in mid-October 2021 and continued until late 
September 2022. This allowed for collection of up to three samples from individual locations within the 

sampling timeframe specified in the contract. 

 

Our conclusions are as follows:  

 

1. The data collected to date indicate that the use of PFAS containing materials in aerospace and 

metal finishing facilities is generally minimized to preclude quantifiable levels of PFAS in their 

wastewater and associated sludges.  Although two facilities utilized PFAS as a mist suppressant 

for chrome plating, their process wastewater is either contained sufficiently, or evaporated, and 
thus not discharged to the municipal sewer.     

    

2. The laboratory methods utilized for this study are unique to Alpha Analytical. Comparison of 

these data to data analyzed by other methods may not be appropriate. Detailed assessment of 

the extraction, preparation, and analytical methods must be performed to determine if other 

datasets are comparable. 

3. The complex matrices sampled for this study resulted in numerous quality assurance and 

quality control related qualifiers (“flags”) in the data reports. The presence of metals ions, metals 
salts, low pH and potentially other compounds adversely impacted sample processing and 

analyses.  This resulted in elevated reporting limits and isotope/spiked compound recovery 

efficiencies (both reducing and increasing recovery percentages).  Therefore, the reported 

PFAS data should be viewed as a relative indicator of PFAS presence and concentration.   Direct 

comparison of PFAS concentrations in differing process locations within a single facility and 

between facilities may not be appropriate. 
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1.0 PROJECT BACKGROUND 

Weston & Sampson Engineers, Inc. (Weston & Sampson), on behalf of the Vermont Department of 

Environmental Conservation (VTDEC) through contract #38584, performed sampling and analysis of 
wastewater and sludge from aerospace manufacturing and metal finishing facilities for the presence of 

per and polyfluoroalkyl substances (PFAS). These types of facilities have historically been found to 

contribute significant loads of PFAS to publicly owned treatment works (POTWs).  The Michigan 

Department of Environment, Great Lakes, and Energy, Michigan Industrial Pretreatment Program, PFAS 

Initiative, Identified Industrial Sources of PFAS to Municipal Wastewater Treatment Plants, August 2020 

reported metal finishing discharges are significant sources for POTWs with elevated PFAS in their 

effluent. The sampling results presented here will be used by the VTDEC and their process engineering 

contractor to evaluate pollution prevention (P2) strategies which may be utilized to reduce PFAS 

discharges.   

Nine (9) facilities were sampled, with a total number of 33 liquid and 11 sludge samples collected. The 

facilities sampled all perform metal finishing.  

The liquid and sludge samples were analyzed by Alpha Analytical using their proprietary modified EPA 

537.1 method, incorporating isotope dilution. This method follows DOD Quality Systems Manual 5.3 and 

quantifies 24 individual PFAS.  

Liquid samples were also analyzed via the Total Oxidation Procedure (TOP) Assay.  This method 

exposes the sample to a strong oxidant at high temperatures in an effort to fully oxidize polyfluorinated 

alkyl substances into their respective perfluorinated end products.  These data give an indication of the 

potential “precursor” PFAS presence in the sampled materials. 

Prior to initiating the sampling efforts, Weston & Sampson developed amended the Site-Specific Quality 

Assurance Project Plan (SSQAPP) utilized for the previous study phase (POTW related sampling) 

detailing sampling and analytical methods, data quality objectives, and quality assurance/quality control 

evaluation methods. The SSQAPP Rev. 1 was approved by the VTDEC on June 21, 2021. 

The sampling efforts for this phase of study were initiated in mid-October 2021 and continued until late 

September 2022. This allowed for collection of up to three samples from individual locations within the 

sampling timeframe specified in the contract. 
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2.0 FIELD ACTIVITIES 

2.1 Sampling Locations and Frequency 

The locations, frequency, and types of samples collected during this phase of work are summarized in 

the table below.  

 

2.2 Sampling Methods 

Weston & Sampson and the VTDEC coordinated with the facility operators to select sample locations 

based upon function and accessibility. Once a location was selected, all subsequent samples were 

collected from the same location and using the same methods. The wastewater and sludge samples 

were collected as grab samples from single tanks. Locations and sample methods at each facility were 

as follows: 

• Vergennes Facility 1 

o Wastewater Effluent- Wastewater was sampled directly from the effluent tank (Tank 033) 
using a grab method, where the sampling container was placed directly into the 

wastewater to fill. 

o Wire Stripping- The wire stripping sample was taken from the manufacturing facility in 

the container the wire was dipped into and sent to the lab for analysis.  Wastewater from 

this process is batch discharged to an on Site pretreatment facility. 

o Sludge- Sludge from the effluent pretreatment system was sampled directly from the 

storage drum using a grab method, where the material was scooped by gloved hand 

and placed directly into the sample container. 

• Brattleboro Facility 1 

o Seal Tank – The “Seal Tank” utilized for PTFE coating was sampled using a grab where 

the sampling container was placed directly into the wastewater to fill. “Dragout” from this 

Sample Type Facility and Total Number of Samples Receiving POTW 

Wastewater 

Vergennes Facility 1 (4) Vergennes 

Brattleboro Facility 1(4) Brattleboro 

Swanton Facility 1 (6) Swanton 

Rutland Facility 1 (4) Rutland 

Rutland Facility 2 (4) Rutland 

Rutland Facility 3 (3) Rutland 

Springfield Facility 1 (3) Springfield 

Bennington Facility 1 (3) Bennington 

Burlington Facility 1 (3) Burlington 

Sludge 

Vergennes Facility 1 (5) Vergennes 

Brattleboro Facility 1(2) Brattleboro 

Swanton Facility 1 (0) Swanton 

Rutland Facility 1 (2) Rutland 

Rutland Facility 2 (2) Rutland 
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process may enter the on Site pretreatment facility via rinse tanks or drippage into the 

processing deck drainage. 

o Wastewater Effluent - Wastewater was sampled directly from the effluent tank using a 
grab method, where the sampling container was placed directly into the wastewater to 

fill. 

o Sludge- Sludge generated by the wastewater pretreatment system was sampled directly 

from the storage drum using a grab method, where the material was scooped by gloved 

hand and placed directly into the sample container. 

• Swanton Facility 1 

o Wastewater Effluent- Wastewater was sampled from the “Black Oxide” line directly from 

the effluent tank using a grab method, where the sampling container was placed directly 

into the wastewater to fill. 

o Storm Water- Stormwater was sampled from the catch basins receiving runoff from the 

roof directly west of the building with a disposable bailer. 

o Mist Suppressant- 5 mL of mist suppressant was diluted with 245 mls of deionized water 

directly in the sampling container (50x dilution).  Wastewaters generated by this process 

are drummed for off Site disposal as hazardous waste. 

• Rutland Facility 1  

o Wastewater Effluent- Wastewater was sampled directly from the effluent weir using a 
grab method, where the sampling container was placed directly into the wastewater to 

fill. 

o Sludge- Sludge was sampled directly from the storage container beneath the wastewater 

drying press using a grab method, where the material was scooped with a shovel and 

placed directly into the sample container. 

• Rutland Facility 2 

o Wastewater Effluent- Wastewater was sampled directly from the effluent weir using a 

grab method, where the sampling container was placed directly into the wastewater to 

fill. 

o Sludge- Sludge was sampled directly from the storage bin beneath the sludge press 

using a grab method, where the material was scooped out and placed directly into the 

sample container. 

• Burlington Facility 1- Wastewater was sampled through spigot on the effluent tank used by the 

company to test the wastewater.  

• Rutland Facility 3- Wastewater was sampled through spigot on the effluent tank, used by the 

company to test the wastewater.  

• Springfield Facility 1- Wastewater was sampled directly from the effluent tank using a grab 

method, where the sampling container was placed directly into the wastewater to fill. 

• Bennington Facility 1- Wastewater was sampled by lowering a bottle into the effluent tank where 

the wastewater is pH adjusted and filling each sample bottle. 
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2.3 Analytical Methods 

Sample analyses were provided by Alpha Analytical Laboratory (Alpha) of Mansfield Massachusetts. 

There are currently no EPA-certified methods for analysis of PFAS in wastewater and sludge. Therefore, 
the analytical methods utilized were developed by, and are specific to, Alpha. The methods used by 

Alpha were presented in the SSQAPP and approved by the VTDEC. The analytical method for 

wastewater are based upon the EPA 537 Version 1.1 solid phase extraction and liquid 

chromatograph/tandem mass spectrographs including use of internal isotope dilution. The Alpha 

methods were designed in compliance with the Department of Defense (DoD) Quality Systems Manual 

(QSM) 5.3. Liquid analytes reported are included in the table below.  

Compound Name Compound Acronym 

Perfluorobutanoic acid PFBA 

Perfluoropentanoic acid PFPeA 

Perfluorohexanoic acid PFHxA 

Perfluoroheptanoic acid PFHpA 

Perfluorooctanoic acid PFOA 

Perfluorononanoic acid PFNA 

Perfluorodecanoic acid PFDA 

Perfluoroundecanoic acid PFUnA 

Perfluorododecanoic acid PFDoA 

Perfluorotridecanoic acid PFTrDA 

Perfluorotetradecanoic acid PFTA 

Perfluorobutanesulfonic acid PFBS 

Perfluoropentanesulfonic acid PFPeS 

Perfluorohexanesulfonic acid PFHxS 

Perfluoroheptanesulfonic acid PFHpS 

Perfluorooctanesulfonic acid PFOS 

Perfluorononanesulfonic acid PFNS 

Perfluorodecanesulfonic acid PFDS 

Perfluorooctanesulfonamide FOSA 

1H,1H,2H,2H-perfluorohexane sulfonate (4:2) 4:2FTS 

1H,1H,2H,2H-perfluorooctane sulfonate (6:2) 6:2FTS 

1H,1H,2H,2H-perfluorodecane sulfonate (8:2) 8:2FTS 

N-methyl perfluorooctane- sulfonamidoacetic acid NMeFOSAA 

N-ethyl perfluorooctane- sulfonamidoacetic acid NEtFOSAA 

 

Analysis of complex mixtures such as the low pH (acids used in etching) and high ionic strength 

(dissolved metals) wastewater and sludge can result in elevated detection limits and surrogate 

recoveries outside the limits of the lab SOPs. These issues are caused by interferences from the sample 

matrix. The SOPs utilized by Alpha are designed to reduce the impacts of matrix interference, but often 

quality assurance/quality control (QA/QC) limits could not be met. Detailed review of the reported QA/QC 
related issues has been performed and is discussed in Section 4. 

2.4 Standard Operating Procedures 

The following Weston & Sampson SOPs were used during the described field activities. Copies of the 

SOPs were submitted to the VTDEC.  



 

 

 

 

 

 

 

2-4 westonandsampson.com 

PFAS Sampling at Metal Finishing Facilities Summary Report 

 
VTDEC PFAS 

 

SOP-10 Soil Sampling Scoop or Hand Auger 

SOP-25 Leachate, Influent, Effluent Sampling 

SOP-26 General PFAS Sampling Considerations 
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3.0 RESULTS 

A compilation of the liquid and solid analyses results are provided on Table 1  and  Table 2 respectively.  

The complete laboratory packages for all sampling events are included in Appendix B. The data 
packages are organized by date. The laboratory indicated that interferences with the analytical methods 

were common in the liquid and solid samples due to high dissolved metals and associated salts 

concentrations and low pH.  These interferences often resulted in elevated Method Reporting Limits 

(MRLs). Quality Assurance and Quality Control related findings are presented in Section 4.0 Data 

Usability.  Overall, Weston & Sampson believes data quality is suitable for the intent of this study, 

identification of significant sources of PFAs in the manufacturing process discharges.     

3.1 Liquid Sample Results 

Isotope dilution analyses of the liquid samples (pre-TOP assay oxidation) associated with the aerospace 

manufacturers effluent did not consistently report PFAS concentrations above MRLs.  However, nearly 
every aerospace manufacturer effluent sample did show “estimated” PFAS concentrations above 

detection limits (MDLs). The majority of the PFAS identified are alkyl acids ranging in carbon chain length 

from 4 to 9 carbons (PFBA, PFPeA, PFHxA, PFHpA and PFOA).  Total concentrations of the VT5 PFAS 

were below 20 nanograms per liter (ng/l/parts per trillion [ppt]) with the exception of one GSP effluent 

sample which had an estimated maximum concentration of 23.22 ppt.  

 

TOP assay analyses consistently reported increases in alkyl acid PFAS.  PFBA, PFPeA and PFHxA were 

the most frequently reported post TOP analytes with concentrations above the pre-TOP results.  It should 

be noted that precursor PFAS (4:2 FTS, 6:2 FTS, 8:2 FTS; NEtFOSAA and NMeFOSAA) were not 
observed in the initial, pre-TOP oxidation samples.  This appears to indicate that unidentified PFAS are 

being transformed into reportable concentrations of PFBA, PFPeA, and PFHxA.   

 

Individual facility results are summarized below: 

     

• Vergennes Facility 1: Tank 033 effluent samples reported estimated PFAS 

concentrations slightly above the MRL on one occasion.  Notable increases, though 
estimated, in PFBA and PFPeA concentrations were seen in 2 of the 3 sampling events. 

The wire stripping sample had no detectable PFAS reported.   

 

• Brattleboro Facility 1: PFOS and PFHxS were reported in the effluent at 2.22 ppt and 21 

ppt on one occasion (11/10/21).  PFBA concentration increases are observed 

(estimated) in post TOP analyses on two occasions.  PTFE Seal Tank liquids report no 

PFAS concentrations above the MDL. 

 

• Swanton Facility 1:  The mist suppressant utilized in the benchtop plating operation 

appears to be primarily comprised of 6:2 FTS with 4:2 and 8:2 FTS as either additional 

components or impurities.  It appears that the presence of such a highly concentrated 

sample in a common shipping container resulted in cross contamination of the black 

oxide effluent and storm water samples collected on December 10, 2021.  The remaining 

two sampling events report estimated, to just above MRL, levels of PFAS in the black 

oxide effluent.  The second storm water sample reports PFBA, PFOS and 6:2 FTS 

concentrations at or slightly below MRL.  
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• Rutland Facilities #1 and #2:  Effluent concentrations are primarily below MDLs.  6:2 

FTS was reported in one sampling event at 2.62 and 2.45 ppt in Plant #1 and #2 
respectively.  TOP results consistently report increased PFBA and PFPeA 

concentrations.  This could be resultant of the presence of 6:2 FTS and/or other 

precursors.  

 

• Burlington Facility 1:  PFBA is present in all three samples. Concentrations in two of the 

samples are well above the MRL at 13.4 and 35.1 ng/l.  PFPeA, PFHxA, PFOA, PFNA 

and 6:2FTS are also intermittently reported at or slightly above the MDLs.  TOP assay 

results indicate only slight increases in PFAS concentrations.  This appears to indicate 
limited precursor presence in the wastewater. 

 

• Bennington Facility 1: PFBA is consistently observed between 17 and 44 ng/l in the 

wastewater.  Other PFAS are intermittently present in “estimated” concentrations.  TOP 

results show a quantifiable increase in PFBA concentrations with limited changes to other 

PFAS concentrations.   This appears to indicate limited precursor presence in the 

wastewater. 

 

• Rutland Facility 3: Up to 6 PFAS are reported in “estimated” concentrations to just above 

the MRL in each sample.  These PFAs are generally reported at less than 1 ng/l.  TOP 

results consistently report PFBA, PFPeA and PFHxA increases of 6, 0.7 and 1 ng/l 

respectively.  However, most of these increases remain “estimated” below MRL.  

 

• 6:2 FTS was observed in the method blank for several samples from Burlington Facility 

1, Bennington Facility 1 and Rutland Facility 3.  The concentration of 6:2 FTS reported at 

these locations is less than 10 times the blank concentration.  Therefore, the reported 
6:2 FTS concentrations may be biased high.  For Springfield Facility 1 6:2 FTS 

concentrations are several orders of magnitude greater than the blank concentration and 

are not impacted by the blank detections. 

 

• Springfield Facility 1:  A number of PFAS are reported in the wastewater samples ranging 

from 21 to 14,500 ng/l.  6:2 FTS, PFHxA, PFHpA and PFOS concentrations are 

consistently above the MRLs.  Average concentrations are: 
 

� 6:2 FTS 13,367 ng/l 

� PFHxA       272 ng/l 

� PFHpA       157 ng/l 

� PFOS    1,596 ng/l 

 

In addition, PFBS, PFPeA, PFOA, N-EtFOSAA and N-MeFOSAA are also consistently 

present at concentrations above the elevated MDLs ranging from between 45 and 82 

ng/l.   TOP results show concentration increases of 115 to 2,274 ng/l in PFBA, PFPeA, 
PFHxA and PFHpA.  This is indicative of the oxidation of the 6:2 FTS and potentially other 

unidentified precursors present in the wastewater.  The PFAS concentrations reported 

indicate that PFAS containing process materials are utilized at this facility. 
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3.2 Solid Sample Results 

Review of the solids data presented on Table 2 shows few PFAS present above the MDL and only three 

PFAS present above the MRL. Vergennes Facility 1 sludge contained several “long chain” PFAS 
including PFOA, PFOS, PFNA, PFTA, PFUnA, and precursors 6:2 FTS, and N-EtFOSSA in 2 sample 

events. However, no PFAS were reported above 1 ppb in concentration.  Brattleboro Facility 1 Combined 

Filter Cake reported PFOS at 8.95 ppb in one sample only.  However, matrix interferences significantly 

impacted the labs ability to provide results to this low a reporting limit in subsequent samples. The 

presence of PFOS at low levels in the solid filter cake is consistent with the presence of PFOS 

concentrations reported in the pretreatment system effluent at this facility.   

 

Overall, the sludges sampled do not appear to consistently contain PFAS at concentrations above 

current method reporting limits.  
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4.0 DATA USABILITY 

4.1 Laboratory Data Evaluation 

Weston & Sampson performed a Tier I evaluation of the data to identify bias or other interference that 
could affect the quality of sample results. Quality control components that were evaluated include the 

following: 

• Data completeness 

• Holding times 

• Sample preservation 

• Blank results 

• Surrogate recoveries 

• Laboratory control sample results 

• Field duplicates  

 

Laboratory result packages are included in Appendix A. A comprehensive QA/QC data review summary 
table is included in Appendix B. 

PARCCS Evaluation 

Weston & Sampson evaluated the data in general accordance with the PARCCS (precision, accuracy, 

representativeness, completeness, comparability, and sensitivity) parameters outlined in the U.S. 

Environmental Protection Agency Guidance on Quality Assurance Project Plans (December 2002).  

 

Precision 

Precision is a measure of agreement among individual measurements of the same property and is 

generally expressed as the reproducibility of the analytical result between initial sample and field 
duplicate as expressed by the relative percent difference (RPD). Precision is a measure of the 

reproducibility of sampling technique, matrix homogeneity, and analytical method. An RPD value of 

<50% is considered acceptable for sludge and <30% is considered acceptable for surface and drinking 

water. RPD values cannot be assessed because field duplicates were not collected.  

 

Accuracy 

Accuracy is the degree of measurement with an accepted reference or true value. Weston & Sampson 

evaluated accuracy by reviewing surrogate results, laboratory control sample results, and calibration 
QC results. A detailed summary of our review of sample surrogate recoveries is included in Appendix 

B. Surrogate recoveries within the analytic method limits for PFAS are notoriously difficult to meet, 

particularly with complex media such as wastewaters and sludges. The acceptable range of recovery 

for surrogates is very wide due to interferences from the media and the complexity of the method. 

Surrogate recovery exceedances for the perfluorinated compounds quantified tend to be both lower and 

higher than the acceptable range by less than 50%. However, polyfluorinated/precursor compounds, 

such as 6:2FTS, 4:2FTS, 8:2FTS, NEtFOSAA and NMeFOSAA and large perfluorinated compounds 

PFUDA and PFDoA have recovery exceedances that are consistently more than 75% high. This results 

in high biased results which must be considered when reviewing the data.  
 

The surrogate recovery results for most perfluorinated PFAS and the laboratory control sample results 

and calibration QC results indicate that the data are suitably accurate to support the conclusions of this 
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report related to perfluorinated compounds. The polyfluorinated/precursor compounds, such as 6:2FTS, 

4:2FTS, 8:2FTS, NEtFOSAA, and NMeFOSAA and large perfluorinated compounds PFUDA and PFDoA 

results should take into consideration the frequently high biased surrogate recoveries. These 
compounds are infrequently detected; therefore, we believe the results are suitably accurate to be 

included in the data analyses and support the conclusions of this report.  

 

Representativeness 

Representativeness expresses the degree to which data accurately and precisely represent a 

characteristic of the population, parameter variation, or environmental condition. The VTDEC and 

Weston & Sampson designed the sampling protocol to ensure representativeness by incorporating 

factors such as frequency of sampling, sample locations, proper sample collection and preservation 

procedures, appropriate testing methodology, and field observations. The samples collected at the Site 
are considered representative based on the known facility operations and potential contaminant 

presence and transport mechanisms. 

 

Completeness 

Completeness is a measure of whether enough data have been collected to support a professional 

opinion and is expressed as a percentage representing the ratio of valid data to expected data. Data 

may be considered invalid for reasons such as exceeding the holding time, poor calibration of analytical 

instruments, and poor surrogate or matrix spike recoveries. Based on a review of the case narratives 

and lab QA/QC samples, the data collected for this phase of the project are considered complete. 
 

Comparability 

Comparability refers to the level of confidence with the correlation of data collected during separate 

events or by different persons or analyzed by different methods. This may be measured qualitatively 

based on a review of sampling and testing procedures or quantitatively by comparison of sample data 

collected at the same location using the same sampling and testing procedures. All sampling and 

testing procedures were followed utilizing accepted standards for quality assurance and quality control 

and are expected to be comparable to future data assuming the same laboratory methods are utilized. 
Sample analyses by a lab different than Alpha, or by a different methodology may result in a lack of 

direct comparability.  This is inherent in the use of a proprietary method. 

 

Sensitivity 

Sensitivity is a measure of whether the laboratory method was sufficient to report detected contaminants 

at concentrations at, or below, the applicable regulatory criteria. In some cases, a contaminant was 

reported as “not detected” but the laboratory method detection limit was above a regulatory screening 

level.  

 
The complex makeup of the wastewaters and sludges sampled at these facilities often results in elevated 

detection limits due to interferences within these matrices. As such, the reporting limits in several 

samples were adjusted to values that, in some instances, were above the anticipated reporting levels. 

However, this typically occurred in only one of the multiple samples collected at a facility allowing for 

review of remaining data associated with a different sampling date. Weston & Sampson is of the opinion 

that the sample results are adequately sensitive to support the conclusions of this report.  



 

 

 

 

 

 

 

4-3 westonandsampson.com 

PFAS Sampling at Metal Finishing Facilities Summary Report 

 
VTDEC PFAS 

 

4.2 QA/QC Discussion 

Analysis of the media sampled for this study has proven to be complex, with many interferences present.  

The interferences have resulted in elevated method detection limits in both liquid and solid samples, 
surrogate recovery issues and modification of sample preparation.  Weston & Sampson discussed 

these issues with the laboratory and the VTDEC during the study.  Much of the interference was caused 

by the high concentrations of dissolved metals and metals salts present along with very low pH. 

Attempts to buffer the pH and limit metals impacts did not significantly change the accuracy, sensitivity 

or precision of the analyses.  

 

However, the intent of this study was to identify use of PFAS containing products resulting in impacts to 

facility wastewaters.  This anticipates PFAS concentrations well above those “typically” reported in 

wastewater not associated with metal finishing/plating, such as those reported at Springfield Facility 1.  
The quality of the data generated by this study is similar to that of wastewater studies previously 

completed by Weston & Sampson and Alpha.  We believe that the data presented is suitable for use for 

the intended study purpose. 
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5.0 DISCUSSION AND CONCLUSIONS 

 
The PFAS data collected to date have been evaluated to identify the presence of PFAS in the industrial 
wastewaters associated with aerospace and metal finishing facilities in Vermont.  Our conclusions are 

as follows:  

5.1 Analytical Considerations 

1. The laboratory methods utilized for this study are unique to Alpha Analytical. Comparison of 

these data to data analyzed by other methods may not be appropriate. Detailed assessment of 

the extraction, preparation, and analytical methods must be performed to determine if other 

datasets are comparable. 

 

2. The complex matrices sampled for this study resulted in numerous quality assurance and 
quality control related qualifiers (“flags”) in the data reports. The presence of metals ions, metals 

salts, low pH and potentially other compounds adversely impacted sample processing and 

analyses.  This resulted in elevated reporting limits and isotope/spiked compound recovery 

efficiencies (both reducing and increasing recovery percentages).  Therefore, the reported 

PFAS data should be viewed as a relative indicator of PFAS presence and concentration.   Direct 

comparison of PFAS concentrations in differing process locations within a single facility and 

between facilities may not be appropriate.  

 

3. TOP assay analyses consistently reported increases in alkyl acid PFAS.  PFBA, PFPeA and 
PFHxA were the most frequently reported post TOP analytes with concentrations above the pre-

TOP results.  It should be noted that precursor PFAS (4:2 FTS, 6:2 FTS, 8:2 FTS; NEtFOSAA 

and NMeFOSAA) were not observed in the initial, pre-TOP oxidation samples.  This appears to 

indicate that unidentified PFAS are being transformed into reportable concentrations of PFBA, 

PFPeA, and PFHxA.   

 

4. There are currently no regulatory standards for any of the media sampled as part of this study 

(wastewater, sludge). The use of the sum of 5 Regulated PFAS is used as a point of reference 

and should not be construed as a standard or guidance value pertaining to risk associated with 
the materials sampled. 

5.2 Metal Plating Facilities 

 

1. Isotope dilution analyses of the effluent samples (pre-TOP assay oxidation) did not consistently 

report PFAS concentrations above MRLs. However, nearly every effluent sample did show 

“estimated” PFAS concentrations above the MDLs.  

 

2. The majority of the PFAS identified are alkyl acids ranging in carbon chain length from 4 to 9 

carbons (PFBA, PFPeA, PFHxA, PFHpA and PFOA).   

 

3. Total concentrations of the VT5 PFAS in effluents were below 20 ppt, with the exception of one 

Brattleboro Facility 1 effluent sample which had an estimated maximum concentration of 23.22 

ppt.  
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4. Mist suppressant utilized by Swanton Facility 1 in a single small tub enclosed in a ventilated 
hood appears to be comprised primarily of 6:2 FTS. 

 

5. Sludges developed during the industrial wastewater pretreatment processes generally do not 

appear to accumulate PFAS above 1 ng/g.  However, matrix interferences associated with the 

Brattleboro Facility 1 process resulted in significantly elevated detection limits. 

 

6. Rutland Facility 3’s wastewater consistently reported very low PFAS concentrations <1 ng/l.  

TOP assay results report PFBA at 6.5 to 7.5 ng/l, indicating a low level presence of a precursor 

not consistently observed in the primary analysis.  
 

7. Bennington Facility 1 and Burlington Facility 1 wastewaters contain PFBA between 13 and 44 

ng/l with other PFAS intermittently present in “estimated” or slightly above the MDLs 

concentration.  TOP results show quantifiable increases in PFBA and some additional PFAS 

concentrations.   This appears to indicate limited precursor presence in the wastewater. 

 

8. Springfield Facility 1 is the only metal plater reporting consistent presence of multiple PFAS well 

above detection limits. 6:2 FTS, PFHxA, PFHpA and PFOS reported in the wastewater samples 

ranging from 21 to 14,500 ng/l.  In addition, PFBS, PFPeA, PFOA, N-EtFOSAA and N-MeFOSAA 
are also consistently present at concentrations ranging from between 45 and 82 ng/l.   TOP 

results show concentration increases of 115 to 2,274 ng/l in PFBA, PFPeA, PFHxA and PFHpA.  

This is indicative of the oxidation of the 6:2 FTS and potentially other unidentified precursors 

present in the wastewater.  The PFAS concentrations reported indicate that PFAS containing 

process materials are utilized at this facility. 

5.3 Conclusion 

 

The data collected to date indicate that, with the exception of Springfield Facility 1, use of PFAS 
containing materials in aerospace and metal finishing facilities is minimized and/or contained sufficiently 

to preclude quantifiable levels of PFAS in their wastewater and associated sludges.        
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6.0 RECOMMENDATIONS 

 
Weston & Sampson offers the following recommendations: 

• Review revised and new analytical methods as they become commercially available to 

determine if reductions in the matrix interferences observed in this study are resolved. Perform 

additional sampling and analysis using the revised/new method to determine if significant 

improvement in data quality is observed.   
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7.0 SIGNATURE OF ENVIRONMENTAL 

PROFESSIONAL 

 
I certify under penalty of perjury that I am an environmental professional and that all content contained 

within this deliverable is to the best of my knowledge true and correct. 

 

 

 
Steven LaRosa 

Senior Project Manager 
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TABLE 1

AEROSPACE AND METAL FINISHING FACILITY STUDY

LIQUIDS PFAS CONCENTRATION SUMMARY

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Pre-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l 0.595 U 2.38 U 1.94 U 0.236 U 5.95 U 0.212 U 1.81 U 1.76 U
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l 1.67 J 4.08 U 2.75 0.406 U 10.2 U 0.672 J 1.81 U 0.994 J
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l 0.613 U 2.45 U 1.94 U 0.244 U 6.13 U 0.218 U 1.81 U 1.76 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l 1.81 J 6.76 J 1.94 U 0.394 U 9.9 U 0.552 J 1.81 U 1.76 U
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20 0.94 U 3.67 U 1.94 U 0.374 U 9.4 U 0.334 U 2.22 F 1.76 U
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l 2.16 J 3.28 U 1.94 U 0.326 U 8.2 U 0.352 J 1.81 U 1.76 U
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l 1.72 U 6.88 U 1.94 U 0.684 U 17.2 U 0.612 U 1.81 U 1.76 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20 0.65 J 2.25 U 2.45 0.224 U 5.63 U 0.388 JF 1.81 U 0.222 J
Perfluorooctanesulfonamide (FOSA) 75491-6 ng/l 1.45 U 5.8 U 1.94 U 0.576 U 14.5 U 0.516 U 1.81 U 1.76 U
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20 1.26 U 5.04 U 1.94 U 0.501 U 12.6 U 2.62 21 GF 17.6 U
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20 0.78 J 2.36 U 1.94 U 0.234 U 5.9 U 0.694 JF 1.81 U 0.402 J
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l 2.8 U 11.2 U 1.94 U 1.11 U 28 U 0.996 U 1.81 U 1.76 U
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20 3.1 J 3.12 U 1.94 U 0.31 U 7.8 U 0.278 U 1.81 U 1.76 U
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l 2.45 U 9.8 U 1.94 U 0.974 U 24.5 U 0.872 U 1.81 U 1.76 U
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l 0.76 U 3.04 U 1.94 U 0.302 U 7.6 U 0.270 U 1.81 U 1.76 U
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l 0.93 U 3.72 U 1.94 U 0.37 U 9.3 U 0.331 U 1.81 U 1.76 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l 0.818 U 3.27 U 1.94 U 0.325 U 8.18 U 0.291 U 1.81 U 1.76 U
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l 0.62 U 8.36 J 1.94 U 0.246 U 6.2 U 0.221 U 1.81 U 0.874 J
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l 2.15 J 3.56 J 1.94 U 0.258 U 6.5 U 0.231 U 1.81 U 1.76 U
4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/l 1.13 U 4.52 U 1.94 U 0.449 U 11.3 U 0.402 U 1.81 U 1.76 U
6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/l 3.33 U 13.3 U 3.64 1.32 U 33.3 U 1.18 U 1.81 U 1.76 U
8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/l 3.03 U 12.1 U 1.94 U 120 U 30.3 U 1.08 U 1.81 U 1.76 U
N-EtFOSAA 2991-50-6 ng/l 2.01 U 8.04 U 1.94 U 0.799 U 20.1 U 0.715 U 1.81 U 1.76 U
N-MeFOSAA 2355-31-9 ng/l 1.62 U 6.48 U 1.94 U 0.644 U 16.2 U 0.576 U 1.81 U 1.76 U
PFAS VT 5 (total) ng/l 20 4.53 JY 5.04 U 2.45 Y 0.501 U 12.6 UY 3.702 JY 23.22 JY 0.624 JY
Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Post-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l 0.595 U 2.38 U 2.02 U 0.251 U 0.212 U 4 U 4.0 U
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l 18.4 J 62.2 J 10.1 U 6.24 J 7.13 J 20 U 13.8 J
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l 0.613 U 2.45 U 2.02 U 0.259 U 0.218 U 4 U 4.0 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l 2.73 J 18.2 J 6.51 1.45 J 1.45 J 4 U 3.15 J
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20 0.94 U 4.52 J 2.02 U 0.397 U 0.334 U 4 U 4.0 U
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l 3.71 J 17.3 J 5.95 0.782 J 0.922 J 4 U 1.72 J
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l 1.72 U 6.88 U 2.02 U 0.727 U 0.612 U 4 U 4.0 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20 0.91 J 4.32 JF 2.02 U 0.238 U 0.541 JF 4 U 4.0 U
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20 1.26 U 9.6 J 2.02 U 0.532 U 2.43 4 U 1.02 J
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20 1.42 J 2.48 J 2.02 U 0.249 U 1.22 J 4 U 0.592 J
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l 2.8 U 11.2 U 2.02 U 1.18 U 0.997 U 4 U 4.0 U
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20 3.48 J 3.12 U 2.02 U 0.33 U 0.278 U 4 U 4.0 U
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l 2.45 U 9.8 U 2.02 U 1.04 U 0.872 U 4 U 4.0 U
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l 0.76 U 3.04 U 2.02 U 0.321 U 0.27 U 4 U 4.0 U
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l 0.93 U 3.72 U 2.02 U 0.393 U 0.331 U 4 U 4.0 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l 0.818 U 3.27 U 2.02 U 0.346 U 0.291 U 4 U 4.0 U
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l 0.62 U 2.48 U 2.02 U 0.262 U 0.221 U 4 U 4.0 U
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l 2.11 J 3.24 JF 2.02 U 0.275 U 0.231 U 4 U 4.0 U
PFAS VT 5 (total) ng/l 20 5.81 JY 20.92 JY 2.02 U 0.532 U 4.191 4 U 5.612 JY
NOTES:

VGES

PFAS VT 5 (total)sum of PFHxS, PFHpA, PFNA, PFOS, PFOA
-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate
ng/L nanograms per liter

U not detected above laboratory reporting limit
Y calculated value
B analyte detected in method blank.  sample result <10x blank concentration
E result exceeded calibration range
F ratio of quantifier ion to qualifier ion outside criteria.  Result considered maximum
G high bias due to matrix interference with non-target compound(s).  Result is estimated.
J estimated; less than reporting limit, but greater than the method detection limit

^1 samples/analyses potentially impacted by mist supressent sample
Blank Cell Not Analyzed

Bold Cncentration above laboratory detection limit
Bold Exceedance of VGES
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Parameter CAS Units VGES
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Vergennes Facility 1 Brattleboro Facility 1

Seal Tank

10/25/2021



TABLE 1

AEROSPACE AND METAL FINISHING FACILITY STUDY

LIQUIDS PFAS CONCENTRATION SUMMARY

Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Pre-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonamide (FOSA) 75491-6 ng/l
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/l
6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/l
8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/l
N-EtFOSAA 2991-50-6 ng/l
N-MeFOSAA 2355-31-9 ng/l
PFAS VT 5 (total) ng/l 20
Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Post-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
PFAS VT 5 (total) ng/l 20
NOTES:

VGES

PFAS VT 5 (total)sum of PFHxS, PFHpA, PFNA, PFOS, PFOA
-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate
ng/L nanograms per liter

U not detected above laboratory reporting limit
Y calculated value
B analyte detected in method blank.  sample result <10x blank concentration
E result exceeded calibration range
F ratio of quantifier ion to qualifier ion outside criteria.  Result considered maximum
G high bias due to matrix interference with non-target compound(s).  Result is estimated.
J estimated; less than reporting limit, but greater than the method detection limit

^1 samples/analyses potentially impacted by mist supressent sample
Blank Cell Not Analyzed

Bold Cncentration above laboratory detection limit
Bold Exceedance of VGES
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Groundwater:  Vermont Groundwater Enforcement Standard 

(I-Rule; July 6, 2019)

Parameter CAS Units VGES

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

0.217 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.215 U 1.97 U 1.81 U
0.372 U 50 U 3.62 50 U 1.80 50000 U 0.368 U 1.97 U 1.81 U
0.224 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.221 U 1.97 U 1.81 U
1.56 J 50 U 2.26 50 U 1.78 U 50000 U 0.718 J 1.97 U 1.81 U
0.343 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.339 U 1.97 U 1.79 JF
0.591 J 50 U 0.531 J 50 U 1.78 U 50000 U 0.357 JF 1.97 U 1.81 U
0.627 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.621 U 1.97 U 1.81 U
0.73 J 50 U 0.762 J 50 U 1.78 U 50000 U 0.203 U 1.97 U 1.81 U
0.529 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.524 U 1.97 U 1.81 U
1.06 J 50 U 0.72 J 50 U 2.42 50000 U 1.39 JF 1.97 U 1.81 U

0.941 J 50 U 0.951 JF 50 U 1.78 U 50000 U 0.307 J 1.97 U 0.225 J
1.02 U 50 U 1.92 U 50 U 1.78 U 50000 U 1.01 U 1.97 U 1.81 U

0.299 J 50 U 1.92 U 50 U 1.78 U 50000 U 0.282 U 1.97 U 1.81 U
0.894 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.885 U 1.97 U 1.81 U
0.277 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.274 U 1.97 U 1.81 U
0.399 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.336 U 1.97 U 1.81 U
0.298 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.295 U 1.97 U 1.81 U
0.292 J 50 U 1.92 U 50 U 1.78 U 50000 U 0.224 U 1.97 U 0.739 J
0.237 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.235 U 1.97 U 1.81 U
0.412 U 50 U 1.92 U 50 U 1.78 U 539,000 0.408 U 1.97 U 1.81 U
1.21 U 295 ^1 1.92 U 130 ^1 7.84 U 22,800,000 E 2.62 1.97 U 1.81 U
1.1 U 50 U 1.92 U 50 U 1.78 U 1,050,000 1.09 U 1.97 U 1.81 U

0.733 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.726 U 1.97 U 1.81 U
0.591 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.585 U 1.97 U 1.81 U
3.03 JY 50 U 2.433 JY 50 U 2.42 Y 50000 U 1.697 JY 1.97 U 2.015 JY

0.231 U 50 U 10 U 50 U 1.80 U 0.208 U 1.88 U 1.82 U
2.33 J 250 U 31.7 J 250 U 1.80 U 6.61 J 1.88 U 6.67 J
0.238 U 50 U 10 U 50 U 1.80 U 0.214 U 1.88 U 1.82 U
1.06 J 165 5.7 J 50 U 3.40 1.67 J 4.18 4.87
0.364 U 50 U 10 U 50 U 1.80 U 0.328 U 1.88 U 1.82 U
0.744 J 55.7 1.8 J 50 U 3.20 0.838 J 1.88 U 2.74
0.667 U 50 U 10 U 50 U 1.80 U 0.6 U 1.88 U 1.82 U
0.574 JF 50 U 1.24 J 50 U 1.80 U 0.3 J 1.88 U 0.423 J
0.523 J 50 U 10 U 50 U 1.80 U 0.44 U 1.88 U 1.82 U
0.969 J 50 U 10 U 50 U 1.80 U 0.538 J 1.88 U 0.306 J
1.08 U 50 U 10 U 50 U 1.80 U 0.977 U 1.88 U 1.82 U

0.302 U 50 U 10 U 50 U 1.80 U 0.272 U 1.88 U 1.82 U
0.95 U 50 U 10 U 50 U 1.80 U 0.855 U 1.88 U 1.82 U

0.294 U 50 U 10 U 50 U 1.80 U 0.265 U 1.88 U 1.82 U
0.36 U 50 U 10 U 50 U 1.80 U 0.325 U 1.88 U 1.82 U

0.317 U 50 U 10 U 50 U 1.80 U 0.286 U 1.88 U 1.82 U
0.24 U 50 U 10 U 50 U 1.80 U 0.216 U 1.88 U 1.82 U

0.252 U 50 U 10 U 50 U 1.80 U 0.227 U 1.88 U 1.82 U
2.066 JY 50 U 1.24 JY 50 U 1.80 U 0.838 JY 1.88 U 0.729 JY

BLACK OXIDE EFFLUENT

12/22/2021

STORM WATER

10/6/20213/1/2022 12/10/2021 6/13/202212/10/202111/2/2021

Swanton Facility 1

MIST SUPPRESSENT

Diluted 5g/250ml

12/10/2021

Rutland Facility 1

WASTEWATER EFFLUENT

2/25/2022



TABLE 1

AEROSPACE AND METAL FINISHING FACILITY STUDY

LIQUIDS PFAS CONCENTRATION SUMMARY

Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Pre-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonamide (FOSA) 75491-6 ng/l
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/l
6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/l
8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/l
N-EtFOSAA 2991-50-6 ng/l
N-MeFOSAA 2355-31-9 ng/l
PFAS VT 5 (total) ng/l 20
Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Post-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
PFAS VT 5 (total) ng/l 20
NOTES:

VGES

PFAS VT 5 (total)sum of PFHxS, PFHpA, PFNA, PFOS, PFOA
-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate
ng/L nanograms per liter

U not detected above laboratory reporting limit
Y calculated value
B analyte detected in method blank.  sample result <10x blank concentration
E result exceeded calibration range
F ratio of quantifier ion to qualifier ion outside criteria.  Result considered maximum
G high bias due to matrix interference with non-target compound(s).  Result is estimated.
J estimated; less than reporting limit, but greater than the method detection limit

^1 samples/analyses potentially impacted by mist supressent sample
Blank Cell Not Analyzed

Bold Cncentration above laboratory detection limit
Bold Exceedance of VGES

\\wse03.local\WSE\Projects\VT\VTDEC Statewide PFAS WWTF LF\2021 P2  Phase II\Second Round Sampling Results\[Result Table Sanitized Names.xlsx]Solid

Groundwater:  Vermont Groundwater Enforcement Standard 

(I-Rule; July 6, 2019)

Parameter CAS Units VGES

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

0.864 JF 1.99 U 0.516 JF 2.13 U 1.19 U 1.19 U 1.83 U 1.78 U 0.229 U
0.394 J 1.99 U 1.78 U 13.4 2.9 J 35.1 44.1 17.4 19.9
0.214 U 1.99 U 1.78 U 2.13 U 1.23 U 1.23 U 1.83 U 1.78 U 0.236 U
0.69 J 1.99 U 0.964 J 6.98 1.98 U 1.98 U 1.19 J 0.679 J 0.381 U
0.327 U 1.99 U 1.78 U 2.13 U 1.88 U 1.88 U 1.83 U 1.78 U 0.362 U
0.881 J 1.99 U 0.388 J 2.41 1.64 U 2.28 J 0.845 J 0.754 J 0.318 U
0.599 U 1.99 U 1.78 U 2.13 U 3.44 U 3.44 U 1.83 U 1.78 U 0.662 U
0.206 J 1.99 U 1.78 U 1.38 J 1.13 U 1.8 J 1.83 U 1.78 U 0.217 U
0.505 U 1.99 U 1.78 U 2.13 U 2.9 U 2.9 U 1.83 U 1.78 U 0.558 U
0.439 U 1.99 U 1.78 U 5.16 2.52 U 2.52 U 1.83 U 1.78 U 0.485 U
0.369 J 1.99 U 0.32 J 2.13 U 1.18 J 2.88 JF 1.25 1.34 J 1.03 J
0.975 U 1.99 U 1.78 U 2.13 U 5.6 U 5.6 U 1.83 U 1.78 U 1.08 U
0.272 U 1.99 U 0.288 J 0.4 1.56 U 1.56 U 1.83 U 1.78 U 0.3 U
0.854 U 1.99 U 1.78 U 2.13 U 4.9 U 4.9 U 1.83 U 1.12 J 0.943 U
0.265 U 1.99 U 1.78 U 2.13 U 1.52 U 1.52 U 1.83 U 1.78 U 0.292 U
0.324 U 1.99 U 1.78 U 2.13 U 1.86 U 1.86 U 1.83 U 1.78 U 0.358 U
0.285 U 1.99 U 1.78 U 2.13 U 1.64 U 1.64 U 1.83 U 1.78 U 0.315 U
0.216 U 1.99 U 1.78 U 2.13 U 1.24 U 1.24 U 1.83 U 1.78 U 0.238 U
0.226 U 1.99 U 1.78 U 2.13 U 1.3 U 1.3 U 1.83 U 1.78 U 0.25 U
0.394 U 1.99 U 1.78 U 2.13 U 2.26 U 2.28 U 1.83 U 1.78 U 0.435 U
2.45 1.99 U 1.2 J 8.06 B 6.66 U 25.5 B 5.8 B 5.33 B 1.28 U
1.06 U 1.99 U 1.78 U 2.13 U 6.06 U 6.06 U 1.83 U 1.78 U 1.17 U
0.7 U 1.99 U 1.78 U 4.24 4.02 U 4.02 U 1.83 U 1.78 U 0.774 U

0.564 U 1.99 U 1.78 U 2.13 U 3.24 U 3.24 U 1.83 U 1.78 U 0.623 U
0.575 JY 1.99 U 0.608 JY 6.94 Y 1.18 Y 4.68 Y 1.25 Y 1.34 Y 1.03 Y

0.449 J 1.93 U 1.81 U 1.02 J 1.19 U 1.19 U 1.82 U 1.82 U 0.21 U
4.57 J 9.67 U 6.7 J 7.05 J 27.5 J 24.6 J 59.6 20.2 24.0 U
0.217 U 1.93 U 1.81 U 1.93 U 1.23 U 1.23 U 1.82 U 1.82 U 0.126 U

1.8 U 1.93 U 3.02 2.54 1.98 U 3.26 J 2.05 1.51 J 0.769 J
0.332 U 1.93 U 1.81 U 0.386 J 1.88 U 1.88 U 1.82 U 1.82 U 0.331 U
1.63 J 1.93 U 2.15 3.63 2.30 J 3.52 J 1.04 J 0.979 J 0.631 J
0.608 U 1.93 U 1.81 U 1.93 U 3.44 U 3.44 U 1.82 U 1.82 U 0.606 U

2.8 J 1.93 U 0.552 J 1.31 J 1.13 U 1.52 J 0.561 J 0.452 J 0.300 J
0.446 U 1.93 U 1.81 U 1.5 J 2.52 U 2.52 U 1.82 U 0.513 J 0.444 U
0.541 J 1.93 U 0.457 J 3.16 1.18 U 3.88 J 1.08 J 1.3 J 0.550 J
0.991 U 1.93 U 1.81 U 1.93 U 5.60 U 5.6 U 1.82 U 1.82 U 0.987 U
0.276 U 1.93 U 0.37 J 0.452 J 1.56 U 1.56 U 1.82 U 1.82 U 0.275 U
0.867 U 1.93 U 1.81 U 1.93 U 4.90 U 4.9 U 1.82 U 0.99 J 0.864 U
0.269 U 1.93 U 1.81 U 0.313 J 1.52 U 1.52 U 1.82 U 1.82 U 0.268 U
0.329 U 1.93 U 1.81 U 1.93 U 1.86 U 1.86 U 1.82 U 1.82 U 0.328 U
0.289 U 1.93 U 1.81 U 1.93 U 1.64 U 1.64 U 1.82 U 1.82 U 0.288 U
0.219 U 1.93 U 1.81 U 1.93 U 1.24 U 1.24 U 1.82 U 1.82 U 0.218 U
0.23 U 1.93 U 1.81 U 1.93 U 1.30 U 1.3 U 1.82 U 1.82 U 0.229 U

3.341 JY 1.93 U 1.379 JY 6.81 Y 8.27 UY 5.4 Y 1.64 Y 2.26 Y 0.850 JY

8/4/2022 8/10/2022 8/17/2022

Bennington Facility 1

8/3/2022

Wastewater Tank

10/6/2021

Rutland Facility 2

WASTEWATER EFFLUENT

9/27/202312/22/2021 2/25/2022 8/17/2022

Wastewater Tank

Burlington Facility 1



TABLE 1

AEROSPACE AND METAL FINISHING FACILITY STUDY

LIQUIDS PFAS CONCENTRATION SUMMARY

Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Pre-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonamide (FOSA) 75491-6 ng/l
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/l
6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/l
8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/l
N-EtFOSAA 2991-50-6 ng/l
N-MeFOSAA 2355-31-9 ng/l
PFAS VT 5 (total) ng/l 20
Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Post-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
PFAS VT 5 (total) ng/l 20
NOTES:

VGES

PFAS VT 5 (total)sum of PFHxS, PFHpA, PFNA, PFOS, PFOA
-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate
ng/L nanograms per liter

U not detected above laboratory reporting limit
Y calculated value
B analyte detected in method blank.  sample result <10x blank concentration
E result exceeded calibration range
F ratio of quantifier ion to qualifier ion outside criteria.  Result considered maximum
G high bias due to matrix interference with non-target compound(s).  Result is estimated.
J estimated; less than reporting limit, but greater than the method detection limit

^1 samples/analyses potentially impacted by mist supressent sample
Blank Cell Not Analyzed

Bold Cncentration above laboratory detection limit
Bold Exceedance of VGES

\\wse03.local\WSE\Projects\VT\VTDEC Statewide PFAS WWTF LF\2021 P2  Phase II\Second Round Sampling Results\[Result Table Sanitized Names.xlsx]Solid

Groundwater:  Vermont Groundwater Enforcement Standard 

(I-Rule; July 6, 2019)

Parameter CAS Units VGES

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

1.98 U 0.265 J 0.208 U 61.6 J 54.3 J 45.3 J
0.439 J 1.23 J 0.378 J 88.5 U 87.9 U 77 U
1.98 U 1.84 U 0.215 U 88.5 U 87.9 U 46.2 U
0.87 J 1.38 J 0.438 J 63.4 J 81.2 J 76.2 J
1.98 U 1.84 U 0.329 U 88.5 U 87.9 U 70.9 U

0.945 J 1.15 J 0.627 J 248 309 259 J
1.98 U 1.84 U 0.602 U 88.5 U 87.9 U 130 U

0.308 J 0.49 0.312 J 162 164 144 J
1.98 U 1.84 U 0.609 JF 88.5 U 87.9 U 109 U
1.98 U 1.84 U 0.441 U 1,900 1,900 987 F

0.546 J 0.682 0.469 J 63.7 J 82.3 77.7 J
1.98 U 1.84 U 0.98 U 88.5 U 87.9 U 211 U
1.98 U 1.84 U 0.273 U 88.5 U 87.9 U 58.8 U
1.98 U 1.84 U 0.858 U 88.5 U 87.9 U 185 U
1.98 U 1.84 U 0.266 U 88.5 U 22 J 57.3 U
1.98 U 1.84 U 0.326 U 88.5 U 87.9 U 70.2 U
1.98 U 1.84 U 0.286 U 88.5 U 87.9 U 61.7 U
1.98 U 1.84 U 0.217 U 17.3 J 87.9 U 46.8 U
1.98 U 1.84 U 0.228 U 88.5 U 87.9 U 49 U
1.98 U 1.84 U 0.396 U 88.5 U 21.4 J 85.2 U
5.86 B 1.8 U 1.17 U 14,500 14,400 11,200
1.98 U 1.84 U 1.06 U 88.5 U 87.9 U 228 U
1.98 U 1.84 U 0.704 U 122 81.6 J 152 U
1.98 U 1.84 U 0.567 U 118 64 J 122 U

0.854 Y 1.172 Y 0.781 Y 2,126 Y 2,146 Y 1,209 FJY

2 U 1.98 U 0.21 U 37.5 41.8 48.7
6.58 J 7.52 J 6.73 J 391 365 1,140

2 U 1.98 U 0.217 U 8.86 U 9.77 U 1.23 U
1.6 J 1.91 J 1.25 J 778 870 2,350
2 U 1.98 U 0.332 U 8.86 U 9.77 U 1.88 U

3.39 1.33 J 1.22 J 1,170 1,570 2,870
2 U 1.98 U 0.608 U 8.86 U 9.77 U 3.44 U

0.628 J 0.632 J 0.453 J 277 299 392
2 U 1.98 U 0.446 U 290 328 708

0.692 J 0.711 J 0.41 J 51.2 78.7 132
2 U 1.98 U 0.991 U 8.86 U 9.77 U 5.6 U
2 U 1.98 U 0.276 U 2.13 3.38 8.76 J
2 U 1.98 U 0.867 U 8.86 U 9.77 U 4.9 U

0.312 J 1.98 U 0.269 U 4.41 6.43 J 20.3
2 U 1.98 U 0.329 U 8.86 U 9.77 U 4.26 J
2 U 1.98 U 0.289 U 8.86 U 9.77 U 1.64 U
2 U 1.98 U 0.219 U 8.86 U 9.77 U 1.24 U
2 U 1.98 U 0.23 U 8.86 U 9.77 U 1.46 J

1.32 Y 1.343 Y 0.863 Y 620.3 Y 709.1 Y 1,241 Y

8/3/20228/4/2022 8/10/2022 8/10/20228/17/2022

Rutland Facility 3

Wastewater Tank

8/17/2022

Springfield Facility 1

Wastewater Tank



TABLE 2

AEROSPACE AND METAL FINISHING FACILITY STUDY

SLUDGE PFAS CONCENTRATION SUMMARY

Per- and Poly Fluoroalkyl Substances (PFAS) - LCMSMS-ID
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/g

Perfluorobutanoic acid (PFBA) 375-22-4 ng/g

Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/g

Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/g

Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/g

Perfluorohexanoic acid (PFHxA) 307-24-4 ng/g

Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/g

Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/g

Perfluorooctanesulfonamide (FOSA) 75491-6 ng/g

Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/g

Perfluorooctanoic acid (PFOA) 335-67-1 ng/g

Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/g

Perfluorononanoic acid (PFNA) 375-95-1 ng/g

Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/g

Perfluorodecanoic acid (PFDA) 335-76-2 ng/g

Perfluorododecanoic acid (PFDoA) 307-55-1 ng/g

Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/g

Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/g

Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/g

4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/g

6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/g

8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/g

N-EtFOSAA 2991-50-6 ng/g

N-MeFOSAA 2355-31-9 ng/g

NOTES:

VGES

-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate

ng/Lg nanograms per gram (ppb)

U not detected above laboratory reporting limit

Y calculated value

E result exceeded calibration range

J

F

Blank Cell Not Analyzed

Bold Concentration above laboratory detection limit

\\wse03.local\WSE\Projects\VT\VTDEC Statewide PFAS WWTF LF\2021 P2  Phase II\Second Round Sampling Results\[Result Table Sanitized Names.xlsx]Solid

ratio of quantifier ion response to qualifier ion response falls outside of the 

laboratory criteria. Result is estimated maximum.

estimated; less than reporting limit, but greater than the method detection limit

Groundwater:  Vermont Groundwater Enforcement Standard 

(I-Rule; July 6, 2019)

Parameter CAS Units

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

0.125 U 0.098 U 0.379 U 11.9 U 0.485 U -- 7.38 U 0.171 U 0.201 U 0.294 U 0.452 U

0.073 U 0.057 U 0.758 U 6.94 U 0.282 U 12.3 U 14.8 U 0.342 U 0.064 J 0.589 U 0.904 U

0.268 U 0.245 J 1.52 U 25.5 U 1.04 U -- 29.5 U 0.684 U 0.804 U 1.18 U 1.81 U

0.148 U 0.229 J 0.758 U 14.1 U 0.572 U 12.3 U 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.194 U 0.152 U 0.379 U 18.5 U 0.753 U -- 7.38 U 0.171 U 0.804 U 0.589 U 0.904 U

0.168 U 0.132 U 0.758 U 16.1 U 0.653 U 12.3 U 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.438 U 0.343 U 0.758 U 41.8 U 1.7 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.145 U 0.133 U 0.379 U 13.8 U 0.561 U 6.13 U 7.38 U 0.171 U 0.201 U 0.294 U 0.452 U

-- 0.246 U 0.758 U 39.8 U 1.22 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.552 J 0.764 0.379 U 39.8 U 8.95 F -- 73.8 U 0.171 U 0.201 U 0.294 U 0.452 U

0.499 J 0.318 J 0.379 U 12.8 U 0.521 U 6.13 U 7.38 U 0.171 U 0.201 U 0.294 U 0.452 U

0.959 U 0.752 U 1.52 U 91.5 U 3.72 U -- 29.5 U 0.684 U 0.804 U 1.18 U 1.81 U

0.786 J 0.553 J 0.379 U 22.9 U 0.933 U -- 7.38 U 0.171 U 0.201 U 0.294 U 0.452 U

0.491 U 0.385 U 0.758 U 46.8 U 1.9 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.215 U 0.168 U 0.379 U 20.5 U 0.834 U -- 7.38 U 0.171 U 0.201 U 0.294 U 0.904 U

0.224 U 0.176 U 0.758 U 21.4 U 0.871 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.656 U 0.514 U 0.758 U 62.6 U 2.54 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.173 U 0.293 J 0.758 U 16.5 U 0.672 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.279 J 0.277 J 0.758 U 14.3 U 0.582 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.207 U 0.162 U 1.52 U 19.7 U 0.803 U -- 29.5 U 0.684 U 0.804 U 1.18 U 1.81 U

0.714 J 0.737 J 0.881 54.9 U 2.23 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.92 U 0.722 U 0.758 U 87.8 U 3.57 U -- 14.8 U 0.342 U 0.403 U 0.589 U 0.904 U

0.308 J 0.314 J 0.758 U 25.8 U 1.05 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.646 U 0.507 U 0.758 U 61.6 U 2.51 U 6.13 U 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

10/15/2021

NA CAKE

1/15/2022

PRETREATMENT SLUDGE

3/8/2022

Vergennes Facility 1

Sludge

2/25/2022 2/25/202211/5/2021

Brattleboro Facility 1

COMBINED FILTER CAKE

12/22/2021

Rutland Facility 1

Sludge

12/22/2021

Rutland Facility 2

10/25/2021 2/25/20221/26/2022
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aidj̀falor̀aflelmsàfbdeb̀eaolacdejflòfvnleacwc̀tfx̀mdqfaìfmcgcafdwfvnleacalacdefyPYZz{f_ìfOPfcebmnt̀jflesflt|njag̀eajf
wodgftcmnacdejufbdeb̀eaolacdejfdofgdcjanòfbdeàeaufqìòflppmcblxm̀{ffyOdOfòpdoafwdoglajfdems{z

QjacglàtfÒàbacdefPcgcahf_icjfklmǹfòpòj̀eajfaìfm̀k̀mfadfqicbifalor̀aflelmsàfbdeb̀eaolacdejflòfòpdoàtfljf̀jacglàtf
klmǹjufqìefaidj̀falor̀aflelmsàfbdeb̀eaolacdejflòfvnleacwc̀tfx̀mdqfaìfòpdoacerfmcgcafŷPz{f_ìfQOPfcebmnt̀jflesf
lt|njag̀eajfwodgftcmnacdejufbdeb̀eaolacdejfdofgdcjanòfbdeàeaufqìòflppmcblxm̀{f_ìfnj̀fdwfQOPjfcjfjp̀bcwcbfadfaìflelmsjcjf
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QjacglàtfRl�cgngfSdjjcxm̀fTdeb̀eaolacdehf_ìfbdeb̀eaolacdefailafòjnmajfwodgfaìfjcrelmfpòj̀eaflafaìfòàeacdefacg̀fdwflef
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lelmsàjfdoflfglàoclmfbdealcecerf�edqefletfk̀ocwc̀tflgdneajfdwflelmsàj{

PlxdoladosfTdeaodmfVlgpm̀fOnpmcblàhf̂ ẁ̀ofadfPTV{

PlxdoladosfWdoacwc̀tfXmle�hfUfjlgpm̀fglaoc�ufwò̀fwodgfaìflelmsàjfdwfceàòjaufjpc�̀tfqcaifk̀ocwc̀tf�edqeflgdneajfdwf
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nMYYQZQHNQUOoMLROZQ]bQNLOLSOkSLIJOpaMTMqIrJQOcZQNWZ]SZO_kpcjOG]]IKOIHIJK]M]iOLRQOTMYYQZQHNQOM]OTQYMHQTOI]OLRQOcS]LskZQILXQHLOlIJWQOXMHW]OLRQ
cZQskZQILXQHLOlIJWQ̂O

tMHIJObuUOG]OMLObQZLIMH]OLSOvIXbJQOmQNQMbLOwOxSHLIMHQZOyHYSZXILMSHO]QNLMSHOSYOLRQOZQbSZLiOtMHIJObuOZQYJQNL]ObuOSYONSHLIMHQZOTQLQZXMHQTOIYLQZO
ITzW]LXQHLOILOLRQOJIrSZILSZKiOMYOIbbJMNIrJQ̂OyYOHSOITzW]LXQHLOZQ{WMZQTiOlIJWQOZQYJQNL]OyHMLMIJObû

tZSqQHOnILQ|kMXQUOoMLROZQ]bQNLOLSO}SJILMJQOpZ\IHMN]OMHO]SMJiOtZSqQHOnILQ|kMXQOZQYJQNL]OLRQOTILQ|LMXQOILO[RMNROI]]SNMILQTOmQI\QHLOoILQZs
bZQ]QZlQTOlMIJ]O[QZQOMHMLMIJJKOYZSqQĤO~SLQUOyYOYZSqQHOTILQ|LMXQOM]OrQKSHTO�dORSWZ]OYZSXO]IXbJQONSJJQNLMSHiOlIJWQO[MJJOrQOZQYJQNLQTOMHO�rSJT�̂

yHMLMIJObuUOG]OMLObQZLIMH]OLSOvIXbJQOmQNQMbLOwOxSHLIMHQZOyHYSZXILMSHO]QNLMSHOSYOLRQOZQbSZLiOyHMLMIJObuOZQYJQNL]ObuOSYONSHLIMHQZOTQLQZXMHQTOWbSH
ZQNQMbLiOMYOIbbJMNIrJQ̂

cGuOkSLIJUOoMLROZQ]bQNLOLSOGJ�KJILQTOcGuOIHIJK]Q]iOLRQO�cGu]iOkSLIJ�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OYSZOIJJOSZOIO]Wr]QLOSYOLRQO
YSJJS[MH\ONSXbSWHT]UO~IbRLRIJQHQiOxhsx�O~IbRLRIJQHQ]iOesPQLRKJHIbRLRIJQHQiOhsPQLRKJHIbRLRIJQHQiOVMbRQHKJiOGNQHIbRLRKJQHQiO
GNQHIbRLRQHQiOtJWSZQHQiOxhsx�OtJWSZQHQ]iOcRQHIHLRZQHQiOxhsx�OcRQHIHLRZQHQ]|GHLRZINQHQ]iOGHLRZINQHQiOtJWSZIHLRQHQiOcKZQHQiOxhsx�O
tJWSZIHLRQHQ]|cKZQHQ]iOVQHq_IjIHLRZINQHQiOxRZK]QHQiOxhsx�OxRZK]QHQ]iOVQHqS_rjYJWSZIHLRQHQiOVQHqS_zj�_�jYJWSZIHLRQHQiOVQHqS_QjbKZQHQiO
VQHqS_IjbKZQHQiOcQZKJQHQiOyHTQHS_hiei�sNTjbKZQHQiOnMrQHq_IRj�_INjIHLRZINQHQiOVQHqS_\iRiMjbQZKJQHQ̂OyYOIO�kSLIJ�OZQ]WJLOM]OZQ{WQ]LQTiOLRQO
ZQ]WJL]OSYOML]OMHTMlMTWIJONSXbSHQHL]O[MJJOIJ]SOrQOZQbSZLQT̂

ctGvOkSLIJUOoMLROZQ]bQNLOLSOctGvOIHIJK]Q]iOLRQO�ctGviOkSLIJO_�j�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OYSZUOctubGiOctuaviOctpGiO
ct~GOIHTOctpv̂OyHOITTMLMSHiOLRQO�ctGviOkSLIJO_fj�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OYSZUOctubGiOctuaviOctpGiOct~GiOctnGO
IHTOctpv̂OtSZOPI]]ǹ cOnoONSXbJMIHNQOIHIJK]M]OSHJKiOLRQO�ctGviOkSLIJO_fj�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OILOSZOIrSlQOLRQO
m�̂O~SLQUOyYOIO�kSLIJ�OZQ]WJLOM]OZQ{WQ]LQTiOLRQOZQ]WJL]OSYOML]OMHTMlMTWIJONSXbSHQHL]O[MJJOIJ]SOrQOZQbSZLQT̂
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NRJSZTIHQOM]SXQZ]iOSLRQZONRJSZMHILQTORKTZSNIZrSH]OIHTOHWXQZSW]OSLRQZONSXbSHQHL]̂�O_mQYQZQHNQUO�v̀cGOkSaMNSJS\MNIJOmQlMQ[OSYO
xRJSZTIHQiOyHOvWbbSZLOSYOvWXXIZKOyHYSZXILMSHOSHOLRQOyHLQ\ZILQTOmM]�OyHYSZXILMSHOvK]LQXO_ymyvjiOnQNQXrQZOh���̂j

kSLIJUOoMLROZQ]bQNLOLSOpZ\IHMNOIHIJK]Q]iOIO�kSLIJ�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OYSZOMHTMlMTWIJOM]SXQZ]OSZOGZSNJSZ]̂OyYOIO�kSLIJ�O
ZQ]WJLOM]OZQ{WQ]LQTiOLRQOZQ]WJL]OSYOML]OMHTMlMTWIJONSXbSHQHL]O[MJJOIJ]SOrQOZQbSZLQT̂OkRM]OM]OIbbJMNIrJQOLSO�kSLIJ�OZQ]WJL]OYSZOXQLRST]OdefgiOdgdhO
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vbQNLZIOMTQHLMYMQTOI]O�GJTSJOxSHTQH]ILQ]�OIZQOrKbZSTWNL]OSYOLRQOQaLZINLMSH|NSHNQHLZILMSHObZSNQTWZQ]O[RQHOINQLSHQOM]OMHLZSTWNQTOMHO
LRQObZSNQ]]̂

kRQOIHIJKLQO[I]OTQLQNLQTOIrSlQOLRQOZQbSZLMH\OJMXMLOMHOLRQOI]]SNMILQTOXQLRSTOrJIH�̂OtJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILO
RIlQOTQLQNLIrJQONSHNQHLZILMSH]OSYOLRQOIHIJKLQOILOJQ]]OLRIHOLQHOLMXQ]O_hgajOLRQONSHNQHLZILMSHOYSWHTOMHOLRQOrJIH�̂OtSZOPxcsZQJILQTO
bZSzQNL]iOYJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQONSHNQHLZILMSH]OSYOLRQOIHIJKLQOILOJQ]]OLRIHOLQHOLMXQ]O_hgajO
LRQONSHNQHLZILMSHOYSWHTOMHOLRQOrJIH�̂OtSZOnpnsZQJILQTObZSzQNL]iOYJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQO
NSHNQHLZILMSH]OSYOLRQOIHIJKLQOILOJQ]]OLRIHOLQHOLMXQ]O_hgajOLRQONSHNQHLZILMSHOYSWHTOMHOLRQOrJIH�OG~nOLRQOIHIJKLQO[I]OTQLQNLQTOIrSlQO
SHQsRIJYOLRQOZQbSZLMH\OJMXMLO_SZOIrSlQOLRQOZQbSZLMH\OJMXMLOYSZONSXXSHOJIrONSHLIXMHIHL]jOMHOLRQOI]]SNMILQTOXQLRSTOrJIH�̂OtSZO~ s
GMZsZQJILQTObZSzQNL]iOYJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQONSHNQHLZILMSH]OSYOLRQOIHIJKLQOIrSlQOLRQO
ZQbSZLMH\OJMXML̂OtSZO~ sZQJILQTObZSzQNL]O_QaNJWTMH\OGMZjiOYJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQO
NSHNQHLZILMSH]OSYOLRQOIHIJKLQiO[RMNRO[I]OTQLQNLQTOIrSlQOLRQOZQbSZLMH\OJMXMLOMHOLRQOI]]SNMILQTOXQLRSTOrJIH�OSZOIrSlQOYMlQOLMXQ]OLRQO
ZQbSZLMH\OJMXMLOYSZONSXXSHOJIrONSHLIXMHIHL]O_cRLRIJILQ]iOGNQLSHQiOPQLRKJQHQOxRJSZMTQiOesVWLIHSHQĵO

xSsQJWLMSHUOkRQOLIZ\QLOIHIJKLQONSsQJWLQ]O[MLROIO�HS[HOJIrO]LIHTIZTO_M̂Q̂O]WZZS\ILQiOMHLQZHIJO]LIHTIZT]iOQLN̂jOYSZONSsQaLZINLQTO
IHIJK]Q]̂

xSHNQHLZILMSHOSYOIHIJKLQO[I]O{WIHLMYMQTOYZSXOTMJWLQTOIHIJK]M]̂OtJI\OSHJKOIbbJMQ]OLSOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQONSHNQHLZILMSH]O
SYOLRQOIHIJKLQ̂

xSHNQHLZILMSHOSYOIHIJKLQOQaNQQT]OLRQOZIH\QOSYOLRQONIJMrZILMSHONWZlQOIHT|SZOJMHQIZOZIH\QOSYOLRQOMH]LZWXQHL̂

kRQOZILMSOSYO{WIHLMYMQZOMSHOZQ]bSH]QOLSO{WIJMYMQZOMSHOZQ]bSH]QOYIJJ]OSWL]MTQOSYOLRQOJIrSZILSZKONZMLQZMÎOmQ]WJL]OIZQONSH]MTQZQTOLSOrQOIHO
Q]LMXILQTOXIaMXWXONSHNQHLZILMSĤ

kRQONSHNQHLZILMSHOXIKOrQOrMI]QTORM\ROTWQOLSOXILZMaOMHLQZYQZQHNQ]O_M̂QiONSsQJWLMSHjO[MLROHSHsLIZ\QLONSXbSWHT_]ĵOkRQOZQ]WJLO]RSWJTO
rQONSH]MTQZQTOQ]LMXILQT̂

kRQOIHIJK]M]OSYObuO[I]ObQZYSZXQTOrQKSHTOLRQOZQ\WJILSZKsZQ{WMZQTORSJTMH\OLMXQOSYOh�OXMHWLQ]OYZSXOLRQOLMXQOSYO]IXbJQONSJJQNLMSĤ

kRQOJS[QZOlIJWQOYSZOLRQOL[SONSJWXH]ORI]OrQQHOZQbSZLQTOTWQOLSOSrlMSW]OMHLQZYQZQHNQ̂

]̀LMXILQTOlIJWQ̂OkRQOkIZ\QLOIHIJKLQONSHNQHLZILMSHOM]OrQJS[OLRQO{WIHLMLILMSHOJMXMLO_m�jiOrWLOIrSlQOLRQOPQLRSTOnQLQNLMSHO�MXMLO
_Pn�jOSZÒ]LMXILQTOnQLQNLMSHO�MXMLO_̀n�jOYSZOvcP s̀ZQJILQTOIHIJK]Q]̂OkRM]OZQbZQ]QHL]OIHOQ]LMXILQTONSHNQHLZILMSHOYSZOkQHLILMlQJKO
yTQHLMYMQTOxSXbSWHT]O_kyx]ĵ

mQbSZLMH\O�MXMLO_m�jOQaNQQT]OLRQOPxcOxGPOmQbSZLMH\O�MXMLOYSZOLRM]OIHIJKLQ̂

~SLOTQLQNLQTOILOLRQOXQLRSTOTQLQNLMSHOJMXMLO_Pn�jOYSZOLRQO]IXbJQiOSZOQ]LMXILQTOTQLQNLMSHOJMXMLO_̀n�jOYSZOvcP s̀ZQJILQTOIHIJK]Q]̂

h kRQOZQYQZQHNQOYSZOLRM]OIHIJKLQO]RSWJTOrQONSH]MTQZQTOXSTMYMQTO]MHNQOLRM]OIHIJKLQOM]OIr]QHLOYZSXOLRQOLIZ\QLOIHIJKLQOJM]LOSYOLRQO
SZM\MHIJOXQLRST̂
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j̀kdW�wẀj[Wu|hWp�[̀kl\Wfdlmhq

�dklm̀aeklWZ[\]l̀\WkZ[WgZf̂ W\k̂_l[WZ[Xkdklm\a\h

�dklm̀aeklWZ[\]l̀\WkZ[WgZf̂ W\k̂_l[WZ[X[ẁZkèafdh
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TYNTWNR̀ORSYNcUY_URXWUONOPQRWoUaXSTXUaOcUZWRWTRWZUOxYrWURXWÙWhỲRSNbUPŜSRUSNURXWUOccYTSORWZÛWRXYZUxPON�UỲUOxYrWU_SrWURŜWcURXWU
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5Ò
3̂
N
4
2aO

M
1
N
Ò
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PabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbauglmnoakvgrjafg
bjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagndhdbgexgwomfbdbmbdefgzQZ[{|g̀jagPQgdfcnouakgmftgmu}okbhafbkg
xpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|ggzPePgpaqepbgxephmbkgefnt|{

RkbdhmbaugPabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbaug
lmnoakvgrjafgbjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagpaqepbdfsgndhdbgz_Q{|g̀jagRPQgdfcnouakgmftg
mu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|g̀jagokagexgRPQkgdkgkqacdxdcgbegbjagmfmntkdkg
exgTV~kgokdfsgWendu�TjmkagSdcpea�bpmcbdefgzWTSR{|

RkbdhmbaugSm�dhohgTekkdynagUefcafbpmbdefig̀jagcefcafbpmbdefgbjmbgpakonbkgxpehgbjagkdsfmngqpakafbgmbgbjagpabafbdefgbdhagexgmfg
mfmntbagrjafgbjagdefkghaabgmnngexgbjagduafbdxdcmbdefgcpdbapdmga�caqbgbjagdefgmyofumfcagpmbdegcpdbapdm|gVfgRSTUgdkgmgrepkb�cmkag
akbdhmbagexgbjagcefcafbpmbdef|

RfldpefhafbmngTpebacbdefgVsafct|

QmyepmbeptgUefbpengWmhqnaigVgkmhqnaghmbpd�vgxpaagxpehgbjagmfmntbakgexgdfbapakbvgkqd�augrdbjglapdxdaug�ferfgmheofbkgexg
mfmntbakgepgmghmbapdmngcefbmdfdfsg�ferfgmfuglapdxdaugmheofbkgexgmfmntbak|

QmyepmbeptgUefbpengWmhqnagPoqndcmbaig_axapgbegQUW|

QmyepmbeptgXepbdxdaugYnmf�igVgkmhqnaghmbpd�vgxpaagxpehgbjagmfmntbakgexgdfbapakbvgkqd�augrdbjglapdxdaug�ferfgmheofbkgexg
mfmntbakgepgmghmbapdmngcefbmdfdfsg�ferfgmfuglapdxdaugmheofbkgexgmfmntbak|

QdhdbgexgPabacbdefig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgmgbmpsabgmfmntbagcmfgpandmyntgyaguabacbaugxepgmgkqacdxdcgmfmntbagdfgmg
kqacdxdcghmbpd�gytgmgkqacdxdcghabjeu|gg̀jagQZPgdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvg
rjapagmqqndcmyna|gzPePgpaqepbgxephmbkgefnt|{g

Qdhdbgexg[omfbdbmbdefig̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag
QZ[gdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|gzPePgpaqepbgxephmbkg
efnt|{

Qdhdbgexg[omfbdbmbdefig̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag
QZ[gdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|gzPePgpaqepbgxephmbkg
efnt|{

SabjeugPabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbaug
lmnoakvgrjafgbjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagpaqepbdfsgndhdbgz_Q{|g̀jagSPQgdfcnouakgmftg
mu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|

Smbpd�gWqd�agWmhqnaigVgkmhqnagqpaqmpaugytgmuudfsgmg�ferfghmkkgexgbmpsabgmfmntbagbegmgkqacdxdaugmheofbgexghmbpd�gkmhqnagxep
rjdcjgmfgdfuaqafuafbgakbdhmbagexgbmpsabgmfmntbagcefcafbpmbdefgdkgmlmdnmyna|gXepgSabjeug���|�vgbjagkqd�agpacelaptgdkgcmnconmbaug
okdfsgbjagfmbdlagcefcafbpmbdefvgdfcnoudfsgakbdhmbauglmnoak|

Smbpd�gWqd�agWmhqnagPoqndcmbaig_axapgbegSW|

\ebgVqqndcmyna|

\ebgUmnconmbauigg̀aphgdkgobdnd�augrjafgefagepghepagexgbjagpakonbkgobdnd�augdfgbjagcmnconmbdefgmpagfef�uabacbgmbgbjagqmpmhabap�kg
paqepbdfsgofdb|

\�\dbpekeudqjaftnmhdfa]Pdqjaftnmhdfa|

\ebĝsfdbmyna|g

\ef�Tnmkbdcig̀aphgdkgobdnd�augxepgbjagmfmntkdkgexgVbbapyapsgQdhdbkgdfgkedn|

\eg_akonbkig̀aphgdkgobdnd�augrjafg�\eg̀mpsabgUehqeofukg_awoakbau�gdkgpaqepbaugxepgbjagmfmntkdkgexg�enmbdnagepgWahdlenmbdnag
Zpsmfdcg̀ Ûgefntgpawoakbk|

_aqepbdfsgQdhdbigg̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag_Qg
dfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|

_anmbdlagTapcafbgPdxxapafcaigg̀jagpakonbkgxpehghmbpd�gmfu]epghmbpd�gkqd�aguoqndcmbakgmpagqpdhmpdntguakdsfaugbegmkkakkgbjag
qpacdkdefgexgmfmntbdcmngpakonbkgdfgmgsdlafghmbpd�gmfugmpaga�qpakkaugmkgpanmbdlagqapcafbgudxxapafcagz_TP{|gg�mnoakgrjdcjgmpagnakkg
bjmfgxdlagbdhakgbjagpaqepbdfsgndhdbgxepgmftgdfudlduomngqmpmhabapgmpagalmnombaugytgobdnd�dfsgbjagmykenobagudxxapafcagyabraafgbjag
lmnoak�gmnbjeosjgbjag_TPglmnoagrdnngyagqpelduaugdfgbjagpaqepb|

Wbmfumpug_axapafcagSmbapdmnigVgpaxapafcagkmhqnagexgmg�ferfgepgcapbdxdauglmnoagbjmbgdkgexgbjagkmhagepgkdhdnmpghmbpd�gmkgbjag
mkkecdmbaugxdanugkmhqnak|

Wahd�utfmhdcg̀mf�gQamcjdfsgTpecauopagqapgRTVgSabjeug����|

è�dcgRwodlmnafctgXmcbepkig̀jaglmnoakgmkkdsfaugbegamcjgude�dfgmfugxopmfgbegalmnombagbjadpgbe�dcdbtgpanmbdlagbeg�v�v�v��̀UPP|

è�dcgRwodlmnafbig̀jaghamkopagexgmgkmhqna�kgbe�dcdbtguapdlaugytghonbdqntdfsgamcjgude�dfgmfugxopmfgytgdbkgceppakqefudfsg̀RXg
mfugbjafgkohhdfsgbjagpakonbdfsglmnoak|

àfbmbdlantĝuafbdxdaugUehqeofuigVgcehqeofugbjmbgjmkgyaafgduafbdxdaugbegyagqpakafbgmfugdkgfebgqmpbgexgbjagbmpsabgcehqeofug
ndkbgz̀UQ{gxepgbjaghabjeugmfu]epgqpespmh|gVnng̀ Ûkgmpagwomndbmbdlantgduafbdxdaugmfugpaqepbaugmkgakbdhmbaugcefcafbpmbdefk|
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oNZZR[RIORVPpNMSP[R̂cROMPMTPlTMJKPqbNUNrJsKRPd[ROX[̂T[P̀lqdkPĤ ĴLPJIJKL̂N̂jPMSRPUNZZR[RIORPN̂PURZNIRUPĴPMSRPdT̂Mtl[RJMYRIMPmJKXRPYNIX̂PMSR
d[Rtl[RJMYRIMPmJKXR_P

uNIJKPcvVPĤPNMPcR[MJNÎPMTPwJYcKRPnRORNcMPxPyTIMJNIR[PzIZT[YJMNTIP̂ROMNTIPTZPMSRP[RcT[MjPuNIJKPcvP[RZKROM̂PcvPTZPOTIMJNIR[PURMR[YNIRUPJZMR[P
JU{X̂MYRIMPJMPMSRPKJsT[JMT[LjPNZPJccKNOJsKR_PzZPITPJU{X̂MYRIMP[R|XN[RUjPmJKXRP[RZKROM̂PzINMNJKPcv_

u[TrRIPoJMR}lNYRVPpNMSP[R̂cROMPMTP~TKJMNKRPq[]JINÔPNIP̂TNKjPu[TrRIPoJMR}lNYRP[RZKROM̂PMSRPUJMR}MNYRPJMP\SNOSPĴ̂TONJMRUPnRJ]RIMPpJMR[t
c[R̂R[mRUPmNJK̂P\R[RPNINMNJKKLPZ[TrRI_P�TMRVPzZPZ[TrRIPUJMR}MNYRPN̂PsRLTIUP�ePSTX[̂PZ[TYP̂JYcKRPOTKKROMNTIjPmJKXRP\NKKPsRP[RZKROMRUPNIP�sTKU�_

zINMNJKPcvVPĤPNMPcR[MJNÎPMTPwJYcKRPnRORNcMPxPyTIMJNIR[PzIZT[YJMNTIP̂ROMNTIPTZPMSRP[RcT[MjPzINMNJKPcvP[RZKROM̂PcvPTZPOTIMJNIR[PURMR[YNIRUPXcTI
[RORNcMjPNZPJccKNOJsKR_

dHvPlTMJKVPpNMSP[R̂cROMPMTPHK�LKJMRUPdHvPJIJKL̂R̂jPMSRP�dHv̂jPlTMJK�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[PJKKPT[PJP̂XŝRMPTZPMSRP
ZTKKT\NI]POTYcTXIÛVP�JcSMSJKRIRjPyity�P�JcSMSJKRIR̂jPftQRMSLKIJcSMSJKRIRjPitQRMSLKIJcSMSJKRIRjPWNcSRILKjPHORIJcSMSLKRIRjP
HORIJcSMSRIRjPuKXT[RIRjPyity�PuKXT[RIR̂jPdSRIJIMS[RIRjPyity�PdSRIJIMS[RIR̂}HIMS[JORIR̂jPHIMS[JORIRjPuKXT[JIMSRIRjPdL[RIRjPyity�P
uKXT[JIMSRIR̂}dL[RIR̂jPWRIr̀JkJIMS[JORIRjPyS[L̂RIRjPyity�PyS[L̂RIR̂jPWRIrT̀skZKXT[JIMSRIRjPWRIrT̀{k�̀�kZKXT[JIMSRIRjPWRIrT̀RkcL[RIRjP
WRIrT̀JkcL[RIRjPdR[LKRIRjPzIURIT̀ijfj�tOUkcL[RIRjPoNsRIr̀JSk�̀JOkJIMS[JORIRjPWRIrT̀]jSjNkcR[LKRIR_PzZPJP�lTMJK�P[R̂XKMPN̂P[R|XR̂MRUjPMSRP
[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_

duHwPlTMJKVPpNMSP[R̂cROMPMTPduHwPJIJKL̂R̂jPMSRP�duHwjPlTMJKP̀�k�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[VPduvcHjPduvbwjPduqHjP
du�HPJIUPduqw_PzIPJUUNMNTIjPMSRP�duHwjPlTMJKP̀gk�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[VPduvcHjPduvbwjPduqHjPdu�HjPduoHP
JIUPduqw_PuT[PQĴ̂oadPopPOTYcKNJIORPJIJKL̂N̂PTIKLjPMSRP�duHwjPlTMJKP̀gk�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PJMPT[PJsTmRPMSRP
n�_P�TMRVPzZPJP�lTMJK�P[R̂XKMPN̂P[R|XR̂MRUjPMSRP[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_

lSRPMJ[]RMPOTYcTXIUPySKT[UJIRP̀yHwP�T_P��t��t�kPN̂P[RcT[MRUPZT[P�yPayoPJIJKL̂R̂_PdR[PadHjMSN̂POTYcTXIUP�[RZR[̂PMTPJPYNbMX[RPTZP
OSKT[UJIRPN̂TYR[̂jPTMSR[POSKT[NIJMRUPSLU[TOJ[sTÎPJIUPIXYR[TX̂PTMSR[POTYcTIRIM̂_�P̀nRZR[RIORVP�wadHPlTbNOTKT]NOJKPnRmNR\PTZP
ySKT[UJIRjPzIPwXccT[MPTZPwXYYJ[LPzIZT[YJMNTIPTIPMSRPzIMR][JMRUPnN̂�PzIZT[YJMNTIPwL̂MRYP̀znzwkjPoRORYsR[Pi���_k

lTMJKVPpNMSP[R̂cROMPMTPq[]JINOPJIJKL̂R̂jPJP�lTMJK�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[PNIUNmNUXJKPN̂TYR[̂PT[PH[TOKT[̂_PzZPJP�lTMJK�P
[R̂XKMPN̂P[R|XR̂MRUjPMSRP[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_PlSN̂PN̂PJccKNOJsKRPMTP�lTMJK�P[R̂XKM̂PZT[PYRMSTÛPefghjPeheiP
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MSRPc[TOR̂̂_

lSRPJIJKLMRP\ĴPURMROMRUPJsTmRPMSRP[RcT[MNI]PKNYNMPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�_PuKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMP
SJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkPMSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�_PuT[PQydt[RKJMRUP
c[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkP
MSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�_PuT[Poqot[RKJMRUPc[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRP
OTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkPMSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�PH�oPMSRPJIJKLMRP\ĴPURMROMRUPJsTmRP
TIRtSJKZPMSRP[RcT[MNI]PKNYNMP̀T[PJsTmRPMSRP[RcT[MNI]PKNYNMPZT[POTYYTIPKJsPOTIMJYNIJIM̂kPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�_PuT[P�¡t
HN[t[RKJMRUPc[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJsTmRPMSRP
[RcT[MNI]PKNYNM_PuT[P�¡t[RKJMRUPc[T{ROM̂P̀RbOKXUNI]PHN[kjPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRP
OTIORIM[JMNTÎPTZPMSRPJIJKLMRjP\SNOSP\ĴPURMROMRUPJsTmRPMSRP[RcT[MNI]PKNYNMPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�PT[PJsTmRPZNmRPMNYR̂PMSRP
[RcT[MNI]PKNYNMPZT[POTYYTIPKJsPOTIMJYNIJIM̂P̀dSMSJKJMR̂jPHORMTIRjPQRMSLKRIRPySKT[NURjPftWXMJITIRk_P

yTtRKXMNTIVPlSRPMJ[]RMPJIJKLMRPOTtRKXMR̂P\NMSPJP�IT\IPKJsP̂MJIUJ[UP̀N_R_P̂X[[T]JMRjPNIMR[IJKP̂MJIUJ[ÛjPRMO_kPZT[POTtRbM[JOMRUP
JIJKL̂R̂_

yTIORIM[JMNTIPTZPJIJKLMRP\ĴP|XJIMNZNRUPZ[TYPUNKXMRUPJIJKL̂N̂_PuKJ]PTIKLPJccKNR̂PMTPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎP
TZPMSRPJIJKLMR_

yTIORIM[JMNTIPTZPJIJKLMRPRbORRÛPMSRP[JI]RPTZPMSRPOJKNs[JMNTIPOX[mRPJIU}T[PKNIRJ[P[JI]RPTZPMSRPNÎM[XYRIM_

lSRP[JMNTPTZP|XJIMNZNR[PNTIP[R̂cTÎRPMTP|XJKNZNR[PNTIP[R̂cTÎRPZJKK̂PTXM̂NURPTZPMSRPKJsT[JMT[LPO[NMR[NJ_PnR̂XKM̂PJ[RPOTÎNUR[RUPMTPsRPJIP
R̂MNYJMRUPYJbNYXYPOTIORIM[JMNTI_

lSRPOTIORIM[JMNTIPYJLPsRPsNĴRUPSN]SPUXRPMTPYJM[NbPNIMR[ZR[RIOR̂P̀N_RjPOTtRKXMNTIkP\NMSPITItMJ[]RMPOTYcTXIÙ̂k_PlSRP[R̂XKMP̂STXKUP
sRPOTÎNUR[RUPR̂MNYJMRU_

lSRPJIJKL̂N̂PTZPcvP\ĴPcR[ZT[YRUPsRLTIUPMSRP[R]XKJMT[Lt[R|XN[RUPSTKUNI]PMNYRPTZPi�PYNIXMR̂PZ[TYPMSRPMNYRPTZP̂JYcKRPOTKKROMNTI_

lSRPKT\R[PmJKXRPZT[PMSRPM\TPOTKXYÎPSĴPsRRIP[RcT[MRUPUXRPMTPTsmNTX̂PNIMR[ZR[RIOR_

âMNYJMRUPmJKXR_PlSRPlJ[]RMPJIJKLMRPOTIORIM[JMNTIPN̂PsRKT\PMSRP|XJIMNMJMNTIPKNYNMP̀n�kjPsXMPJsTmRPMSRPQRMSTUPoRMROMNTIP�NYNMP
Q̀o�kPT[PâMNYJMRUPoRMROMNTIP�NYNMP̀ao�kPZT[PwdQat[RKJMRUPJIJKL̂R̂_PlSN̂P[Rc[R̂RIM̂PJIPR̂MNYJMRUPOTIORIM[JMNTIPZT[PlRIMJMNmRKLP
zURIMNZNRUPyTYcTXIÛP̀lzŷk_

nRcT[MNI]P�NYNMP̀n�kPRbORRÛPMSRPQydPyHQPnRcT[MNI]P�NYNMPZT[PMSN̂PJIJKLMR_

�TMPURMROMRUPJMPMSRPYRMSTUPURMROMNTIPKNYNMP̀Qo�kPZT[PMSRP̂JYcKRjPT[PR̂MNYJMRUPURMROMNTIPKNYNMP̀ao�kPZT[PwdQat[RKJMRUPJIJKL̂R̂_

i lSRP[RZR[RIORPZT[PMSN̂PJIJKLMRP̂STXKUPsRPOTÎNUR[RUPYTUNZNRUP̂NIORPMSN̂PJIJKLMRPN̂PJŝRIMPZ[TYPMSRPMJ[]RMPJIJKLMRPKN̂MPTZPMSRP
T[N]NIJKPYRMSTU_
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Z[\]̂_̀ abc\X\cbd\ef\XghXfg_̀ ĝediXjkb]X[\̀[\]\ea]XleX\]ab_la\dXfgef\ea[labgeXhg[Xj\ealabc\mnXod\eabhb\dXpg_̀ ĝed]Xqjop]rsXtk\[\X
ak\Xbd\eabhbflabgeXb]Xul]\dXgeXlX_l]]X]̀\fa[lmXmbu[l[nX]\l[fki

jk\XvZwXu\at\\eXak\X[\]̂ma]Xhg[Xak\XatgXfgm̂_e]X\xf\\d]Xak\X_\akgdY]̀\fbhb\dXf[ba\[bli

jk\XŷlmbanXfgea[gmX]l_̀ m\X\xf\\d]Xak\Xl]]gfbla\dXlff\̀alef\Xf[ba\[bliXzg[Xw{wY[\mla\dX̀[g|\fa]sX}p~Xled�g[Xpgeabêbe�Xplmbu[labge
~aledl[dX\xf\\d\ef\]Xl[\Xlm]gXŷlmbhb\dXgeXlmmXl]]gfbla\dX]l_̀ m\X[\]̂ma]iXX�ga\�Xjkb]Xhml�Xb]XegaXl̀ m̀bflum\Xhg[X_la[bxX]̀b�\X[\fgc\[b\]
tk\eXak\X]l_̀ m\Xfgef\ea[labgeXb]X�[\la\[XakleX�xXak\X]̀b�\Xldd\dXg[Xhg[XulafkXd̂ m̀bfla\XvZwXtk\eXak\X]l_̀ m\Xfgef\ea[labge]Xl[\Xm\]]
akleX�xXak\Xv}iXq�\alm]Xgemnir

�elmnabflmX[\]̂ma]Xl[\Xh[g_X]l_̀ m\X[\Ylelmn]b]i

�elmnabflmX[\]̂ma]Xl[\Xh[g_X]l_̀ m\X[\Y\xa[lfabgei

�elmnabflmX[\]̂ma]Xl[\Xh[g_X_gdbhb\dX]f[\\ebe�Xlelmn]b]iX

jk\X]̂[[g�la\Xl]]gfbla\dXtbakXakb]Xal[�\aXlelmna\Xkl]XlX[\fgc\[nXĝa]bd\Xak\X�pXlff\̀alef\Xmb_ba]iXq�̀ m̀bflum\XagX�l]]w�ZXw�X
pg_̀ mblef\X]l_̀ m\]Xgemnir

jk\XulafkX_la[bxX]̀b�\Xled�g[Xd̂ m̀bfla\Xl]]gfbla\dXtbakXakb]Xal[�\aXlelmna\Xkl]XlX[\fgc\[n�vZwXĝa]bd\Xak\X�pXlff\̀alef\Xmb_ba]iX
q�̀ m̀bflum\XagX�l]]w�ZXw�Xpg_̀ mblef\X]l_̀ m\]Xgemnir
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PabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbauglmnoakvgrjafg
bjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagndhdbgexgwomfbdbmbdefgzQZ[{|g̀jagPQgdfcnouakgmftgmu}okbhafbkg
xpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|ggzPePgpaqepbgxephmbkgefnt|{

RkbdhmbaugPabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbaug
lmnoakvgrjafgbjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagpaqepbdfsgndhdbgz_Q{|g̀jagRPQgdfcnouakgmftg
mu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|g̀jagokagexgRPQkgdkgkqacdxdcgbegbjagmfmntkdkg
exgTV~kgokdfsgWendu�TjmkagSdcpea�bpmcbdefgzWTSR{|

RkbdhmbaugSm�dhohgTekkdynagUefcafbpmbdefig̀jagcefcafbpmbdefgbjmbgpakonbkgxpehgbjagkdsfmngqpakafbgmbgbjagpabafbdefgbdhagexgmfg
mfmntbagrjafgbjagdefkghaabgmnngexgbjagduafbdxdcmbdefgcpdbapdmga�caqbgbjagdefgmyofumfcagpmbdegcpdbapdm|gVfgRSTUgdkgmgrepkb�cmkag
akbdhmbagexgbjagcefcafbpmbdef|

RfldpefhafbmngTpebacbdefgVsafct|

QmyepmbeptgUefbpengWmhqnaigVgkmhqnaghmbpd�vgxpaagxpehgbjagmfmntbakgexgdfbapakbvgkqd�augrdbjglapdxdaug�ferfgmheofbkgexg
mfmntbakgepgmghmbapdmngcefbmdfdfsg�ferfgmfuglapdxdaugmheofbkgexgmfmntbak|

QmyepmbeptgUefbpengWmhqnagPoqndcmbaig_axapgbegQUW|

QmyepmbeptgXepbdxdaugYnmf�igVgkmhqnaghmbpd�vgxpaagxpehgbjagmfmntbakgexgdfbapakbvgkqd�augrdbjglapdxdaug�ferfgmheofbkgexg
mfmntbakgepgmghmbapdmngcefbmdfdfsg�ferfgmfuglapdxdaugmheofbkgexgmfmntbak|

QdhdbgexgPabacbdefig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgmgbmpsabgmfmntbagcmfgpandmyntgyaguabacbaugxepgmgkqacdxdcgmfmntbagdfgmg
kqacdxdcghmbpd�gytgmgkqacdxdcghabjeu|gg̀jagQZPgdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvg
rjapagmqqndcmyna|gzPePgpaqepbgxephmbkgefnt|{g

Qdhdbgexg[omfbdbmbdefig̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag
QZ[gdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|gzPePgpaqepbgxephmbkg
efnt|{

Qdhdbgexg[omfbdbmbdefig̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag
QZ[gdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|gzPePgpaqepbgxephmbkg
efnt|{

SabjeugPabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbaug
lmnoakvgrjafgbjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagpaqepbdfsgndhdbgz_Q{|g̀jagSPQgdfcnouakgmftg
mu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|

Smbpd�gWqd�agWmhqnaigVgkmhqnagqpaqmpaugytgmuudfsgmg�ferfghmkkgexgbmpsabgmfmntbagbegmgkqacdxdaugmheofbgexghmbpd�gkmhqnagxep
rjdcjgmfgdfuaqafuafbgakbdhmbagexgbmpsabgmfmntbagcefcafbpmbdefgdkgmlmdnmyna|gXepgSabjeug���|�vgbjagkqd�agpacelaptgdkgcmnconmbaug
okdfsgbjagfmbdlagcefcafbpmbdefvgdfcnoudfsgakbdhmbauglmnoak|

Smbpd�gWqd�agWmhqnagPoqndcmbaig_axapgbegSW|

\ebgVqqndcmyna|

\ebgUmnconmbauigg̀aphgdkgobdnd�augrjafgefagepghepagexgbjagpakonbkgobdnd�augdfgbjagcmnconmbdefgmpagfef�uabacbgmbgbjagqmpmhabap�kg
paqepbdfsgofdb|

\�\dbpekeudqjaftnmhdfa]Pdqjaftnmhdfa|

\ebĝsfdbmyna|g

\ef�Tnmkbdcig̀aphgdkgobdnd�augxepgbjagmfmntkdkgexgVbbapyapsgQdhdbkgdfgkedn|

\eg_akonbkig̀aphgdkgobdnd�augrjafg�\eg̀mpsabgUehqeofukg_awoakbau�gdkgpaqepbaugxepgbjagmfmntkdkgexg�enmbdnagepgWahdlenmbdnag
Zpsmfdcg̀ Ûgefntgpawoakbk|

_aqepbdfsgQdhdbigg̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag_Qg
dfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|

_anmbdlagTapcafbgPdxxapafcaigg̀jagpakonbkgxpehghmbpd�gmfu]epghmbpd�gkqd�aguoqndcmbakgmpagqpdhmpdntguakdsfaugbegmkkakkgbjag
qpacdkdefgexgmfmntbdcmngpakonbkgdfgmgsdlafghmbpd�gmfugmpaga�qpakkaugmkgpanmbdlagqapcafbgudxxapafcagz_TP{|gg�mnoakgrjdcjgmpagnakkg
bjmfgxdlagbdhakgbjagpaqepbdfsgndhdbgxepgmftgdfudlduomngqmpmhabapgmpagalmnombaugytgobdnd�dfsgbjagmykenobagudxxapafcagyabraafgbjag
lmnoak�gmnbjeosjgbjag_TPglmnoagrdnngyagqpelduaugdfgbjagpaqepb|

Wbmfumpug_axapafcagSmbapdmnigVgpaxapafcagkmhqnagexgmg�ferfgepgcapbdxdauglmnoagbjmbgdkgexgbjagkmhagepgkdhdnmpghmbpd�gmkgbjag
mkkecdmbaugxdanugkmhqnak|

Wahd�utfmhdcg̀mf�gQamcjdfsgTpecauopagqapgRTVgSabjeug����|

è�dcgRwodlmnafctgXmcbepkig̀jaglmnoakgmkkdsfaugbegamcjgude�dfgmfugxopmfgbegalmnombagbjadpgbe�dcdbtgpanmbdlagbeg�v�v�v��̀UPP|

è�dcgRwodlmnafbig̀jaghamkopagexgmgkmhqna�kgbe�dcdbtguapdlaugytghonbdqntdfsgamcjgude�dfgmfugxopmfgytgdbkgceppakqefudfsg̀RXg
mfugbjafgkohhdfsgbjagpakonbdfsglmnoak|

àfbmbdlantĝuafbdxdaugUehqeofuigVgcehqeofugbjmbgjmkgyaafgduafbdxdaugbegyagqpakafbgmfugdkgfebgqmpbgexgbjagbmpsabgcehqeofug
ndkbgz̀UQ{gxepgbjaghabjeugmfu]epgqpespmh|gVnng̀ Ûkgmpagwomndbmbdlantgduafbdxdaugmfugpaqepbaugmkgakbdhmbaugcefcafbpmbdefk|
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ŜT\IPĴPijefghW_kPlSRPOTUR̂PZT[PMSRP[RZR[RIORPYRMSTUPUTOXYRIM̂PJ[RPc[TmNURUPNIPMSRPnRZR[RIOR̂P̂ROMNTIPTZPMSRPHUURIUXY_

oNZZR[RIORVPpNMSP[R̂cROMPMTPlTMJKPqbNUNrJsKRPd[ROX[̂T[P̀lqdkPĤ ĴLPJIJKL̂N̂jPMSRPUNZZR[RIORPN̂PURZNIRUPĴPMSRPdT̂Mtl[RJMYRIMPmJKXRPYNIX̂PMSR
d[Rtl[RJMYRIMPmJKXR_P

uNIJKPcvVPĤPNMPcR[MJNÎPMTPwJYcKRPnRORNcMPxPyTIMJNIR[PzIZT[YJMNTIP̂ROMNTIPTZPMSRP[RcT[MjPuNIJKPcvP[RZKROM̂PcvPTZPOTIMJNIR[PURMR[YNIRUPJZMR[P
JU{X̂MYRIMPJMPMSRPKJsT[JMT[LjPNZPJccKNOJsKR_PzZPITPJU{X̂MYRIMP[R|XN[RUjPmJKXRP[RZKROM̂PzINMNJKPcv_

u[TrRIPoJMR}lNYRVPpNMSP[R̂cROMPMTP~TKJMNKRPq[]JINÔPNIP̂TNKjPu[TrRIPoJMR}lNYRP[RZKROM̂PMSRPUJMR}MNYRPJMP\SNOSPĴ̂TONJMRUPnRJ]RIMPpJMR[t
c[R̂R[mRUPmNJK̂P\R[RPNINMNJKKLPZ[TrRI_P�TMRVPzZPZ[TrRIPUJMR}MNYRPN̂PsRLTIUP�ePSTX[̂PZ[TYP̂JYcKRPOTKKROMNTIjPmJKXRP\NKKPsRP[RZKROMRUPNIP�sTKU�_

zINMNJKPcvVPĤPNMPcR[MJNÎPMTPwJYcKRPnRORNcMPxPyTIMJNIR[PzIZT[YJMNTIP̂ROMNTIPTZPMSRP[RcT[MjPzINMNJKPcvP[RZKROM̂PcvPTZPOTIMJNIR[PURMR[YNIRUPXcTI
[RORNcMjPNZPJccKNOJsKR_

dHvPlTMJKVPpNMSP[R̂cROMPMTPHK�LKJMRUPdHvPJIJKL̂R̂jPMSRP�dHv̂jPlTMJK�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[PJKKPT[PJP̂XŝRMPTZPMSRP
ZTKKT\NI]POTYcTXIÛVP�JcSMSJKRIRjPyity�P�JcSMSJKRIR̂jPftQRMSLKIJcSMSJKRIRjPitQRMSLKIJcSMSJKRIRjPWNcSRILKjPHORIJcSMSLKRIRjP
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WRIrT̀JkcL[RIRjPdR[LKRIRjPzIURIT̀ijfj�tOUkcL[RIRjPoNsRIr̀JSk�̀JOkJIMS[JORIRjPWRIrT̀]jSjNkcR[LKRIR_PzZPJP�lTMJK�P[R̂XKMPN̂P[R|XR̂MRUjPMSRP
[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_

duHwPlTMJKVPpNMSP[R̂cROMPMTPduHwPJIJKL̂R̂jPMSRP�duHwjPlTMJKP̀�k�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[VPduvcHjPduvbwjPduqHjP
du�HPJIUPduqw_PzIPJUUNMNTIjPMSRP�duHwjPlTMJKP̀gk�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[VPduvcHjPduvbwjPduqHjPdu�HjPduoHP
JIUPduqw_PuT[PQĴ̂oadPopPOTYcKNJIORPJIJKL̂N̂PTIKLjPMSRP�duHwjPlTMJKP̀gk�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PJMPT[PJsTmRPMSRP
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lSRPMJ[]RMPOTYcTXIUPySKT[UJIRP̀yHwP�T_P��t��t�kPN̂P[RcT[MRUPZT[P�yPayoPJIJKL̂R̂_PdR[PadHjMSN̂POTYcTXIUP�[RZR[̂PMTPJPYNbMX[RPTZP
OSKT[UJIRPN̂TYR[̂jPTMSR[POSKT[NIJMRUPSLU[TOJ[sTÎPJIUPIXYR[TX̂PTMSR[POTYcTIRIM̂_�P̀nRZR[RIORVP�wadHPlTbNOTKT]NOJKPnRmNR\PTZP
ySKT[UJIRjPzIPwXccT[MPTZPwXYYJ[LPzIZT[YJMNTIPTIPMSRPzIMR][JMRUPnN̂�PzIZT[YJMNTIPwL̂MRYP̀znzwkjPoRORYsR[Pi���_k

lTMJKVPpNMSP[R̂cROMPMTPq[]JINOPJIJKL̂R̂jPJP�lTMJK�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[PNIUNmNUXJKPN̂TYR[̂PT[PH[TOKT[̂_PzZPJP�lTMJK�P
[R̂XKMPN̂P[R|XR̂MRUjPMSRP[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_PlSN̂PN̂PJccKNOJsKRPMTP�lTMJK�P[R̂XKM̂PZT[PYRMSTÛPefghjPeheiP
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MSRPc[TOR̂̂_

lSRPJIJKLMRP\ĴPURMROMRUPJsTmRPMSRP[RcT[MNI]PKNYNMPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�_PuKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMP
SJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkPMSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�_PuT[PQydt[RKJMRUP
c[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkP
MSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�_PuT[Poqot[RKJMRUPc[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRP
OTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkPMSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�PH�oPMSRPJIJKLMRP\ĴPURMROMRUPJsTmRP
TIRtSJKZPMSRP[RcT[MNI]PKNYNMP̀T[PJsTmRPMSRP[RcT[MNI]PKNYNMPZT[POTYYTIPKJsPOTIMJYNIJIM̂kPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�_PuT[P�¡t
HN[t[RKJMRUPc[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJsTmRPMSRP
[RcT[MNI]PKNYNM_PuT[P�¡t[RKJMRUPc[T{ROM̂P̀RbOKXUNI]PHN[kjPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRP
OTIORIM[JMNTÎPTZPMSRPJIJKLMRjP\SNOSP\ĴPURMROMRUPJsTmRPMSRP[RcT[MNI]PKNYNMPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�PT[PJsTmRPZNmRPMNYR̂PMSRP
[RcT[MNI]PKNYNMPZT[POTYYTIPKJsPOTIMJYNIJIM̂P̀dSMSJKJMR̂jPHORMTIRjPQRMSLKRIRPySKT[NURjPftWXMJITIRk_P

yTtRKXMNTIVPlSRPMJ[]RMPJIJKLMRPOTtRKXMR̂P\NMSPJP�IT\IPKJsP̂MJIUJ[UP̀N_R_P̂X[[T]JMRjPNIMR[IJKP̂MJIUJ[ÛjPRMO_kPZT[POTtRbM[JOMRUP
JIJKL̂R̂_

yTIORIM[JMNTIPTZPJIJKLMRP\ĴP|XJIMNZNRUPZ[TYPUNKXMRUPJIJKL̂N̂_PuKJ]PTIKLPJccKNR̂PMTPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎP
TZPMSRPJIJKLMR_
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lSRP[JMNTPTZP|XJIMNZNR[PNTIP[R̂cTÎRPMTP|XJKNZNR[PNTIP[R̂cTÎRPZJKK̂PTXM̂NURPTZPMSRPKJsT[JMT[LPO[NMR[NJ_PnR̂XKM̂PJ[RPOTÎNUR[RUPMTPsRPJIP
R̂MNYJMRUPYJbNYXYPOTIORIM[JMNTI_

lSRPOTIORIM[JMNTIPYJLPsRPsNĴRUPSN]SPUXRPMTPYJM[NbPNIMR[ZR[RIOR̂P̀N_RjPOTtRKXMNTIkP\NMSPITItMJ[]RMPOTYcTXIÙ̂k_PlSRP[R̂XKMP̂STXKUP
sRPOTÎNUR[RUPR̂MNYJMRU_

lSRPJIJKL̂N̂PTZPcvP\ĴPcR[ZT[YRUPsRLTIUPMSRP[R]XKJMT[Lt[R|XN[RUPSTKUNI]PMNYRPTZPi�PYNIXMR̂PZ[TYPMSRPMNYRPTZP̂JYcKRPOTKKROMNTI_

lSRPKT\R[PmJKXRPZT[PMSRPM\TPOTKXYÎPSĴPsRRIP[RcT[MRUPUXRPMTPTsmNTX̂PNIMR[ZR[RIOR_

âMNYJMRUPmJKXR_PlSRPlJ[]RMPJIJKLMRPOTIORIM[JMNTIPN̂PsRKT\PMSRP|XJIMNMJMNTIPKNYNMP̀n�kjPsXMPJsTmRPMSRPQRMSTUPoRMROMNTIP�NYNMP
Q̀o�kPT[PâMNYJMRUPoRMROMNTIP�NYNMP̀ao�kPZT[PwdQat[RKJMRUPJIJKL̂R̂_PlSN̂P[Rc[R̂RIM̂PJIPR̂MNYJMRUPOTIORIM[JMNTIPZT[PlRIMJMNmRKLP
zURIMNZNRUPyTYcTXIÛP̀lzŷk_

nRcT[MNI]P�NYNMP̀n�kPRbORRÛPMSRPQydPyHQPnRcT[MNI]P�NYNMPZT[PMSN̂PJIJKLMR_

�TMPURMROMRUPJMPMSRPYRMSTUPURMROMNTIPKNYNMP̀Qo�kPZT[PMSRP̂JYcKRjPT[PR̂MNYJMRUPURMROMNTIPKNYNMP̀ao�kPZT[PwdQat[RKJMRUPJIJKL̂R̂_

i lSRP[RZR[RIORPZT[PMSN̂PJIJKLMRP̂STXKUPsRPOTÎNUR[RUPYTUNZNRUP̂NIORPMSN̂PJIJKLMRPN̂PJŝRIMPZ[TYPMSRPMJ[]RMPJIJKLMRPKN̂MPTZPMSRP
T[N]NIJKPYRMSTU_
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Z[\]̂_̀ abc\X\cbd\ef\XghXfg_̀ ĝediXjkb]X[\̀[\]\ea]XleX\]ab_la\dXfgef\ea[labgeXhg[Xj\ealabc\mnXod\eabhb\dXpg_̀ ĝed]Xqjop]rsXtk\[\X
ak\Xbd\eabhbflabgeXb]Xul]\dXgeXlX_l]]X]̀\fa[lmXmbu[l[nX]\l[fki

jk\XvZwXu\at\\eXak\X[\]̂ma]Xhg[Xak\XatgXfgm̂_e]X\xf\\d]Xak\X_\akgdY]̀\fbhb\dXf[ba\[bli

jk\XŷlmbanXfgea[gmX]l_̀ m\X\xf\\d]Xak\Xl]]gfbla\dXlff\̀alef\Xf[ba\[bliXzg[Xw{wY[\mla\dX̀[g|\fa]sX}p~Xled�g[Xpgeabêbe�Xplmbu[labge
~aledl[dX\xf\\d\ef\]Xl[\Xlm]gXŷlmbhb\dXgeXlmmXl]]gfbla\dX]l_̀ m\X[\]̂ma]iXX�ga\�Xjkb]Xhml�Xb]XegaXl̀ m̀bflum\Xhg[X_la[bxX]̀b�\X[\fgc\[b\]
tk\eXak\X]l_̀ m\Xfgef\ea[labgeXb]X�[\la\[XakleX�xXak\X]̀b�\Xldd\dXg[Xhg[XulafkXd̂ m̀bfla\XvZwXtk\eXak\X]l_̀ m\Xfgef\ea[labge]Xl[\Xm\]]
akleX�xXak\Xv}iXq�\alm]Xgemnir

�elmnabflmX[\]̂ma]Xl[\Xh[g_X]l_̀ m\X[\Ylelmn]b]i

�elmnabflmX[\]̂ma]Xl[\Xh[g_X]l_̀ m\X[\Y\xa[lfabgei

�elmnabflmX[\]̂ma]Xl[\Xh[g_X_gdbhb\dX]f[\\ebe�Xlelmn]b]iX

jk\X]̂[[g�la\Xl]]gfbla\dXtbakXakb]Xal[�\aXlelmna\Xkl]XlX[\fgc\[nXĝa]bd\Xak\X�pXlff\̀alef\Xmb_ba]iXq�̀ m̀bflum\XagX�l]]w�ZXw�X
pg_̀ mblef\X]l_̀ m\]Xgemnir

jk\XulafkX_la[bxX]̀b�\Xled�g[Xd̂ m̀bfla\Xl]]gfbla\dXtbakXakb]Xal[�\aXlelmna\Xkl]XlX[\fgc\[n�vZwXĝa]bd\Xak\X�pXlff\̀alef\Xmb_ba]iX
q�̀ m̀bflum\XagX�l]]w�ZXw�Xpg_̀ mblef\X]l_̀ m\]Xgemnir
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Ò
Q
M
abYc
Od
X
e
YTX
a

�
�
f�
K
f�
�

g
%
�
$ h
i
jkl
mn
o
p
qr
s
t
u
s
r
r
s
qr
s

v
l
w
i
xs
t
xp
yxs
z



��
�
��
�
���	
�

�
��
	
�
�
��
���	
�
���
��
�
�
��
�	
�
����
�
��	
��
�
�
�

�
�
�
�
�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
��
�
�

�
��
�
���� 
�
!��
	


��
�
�
�"�
�

�
��
�
���� 
�
!��
	


��
�
�
�"�
�

��

#
�

#
�

�
�
$ 

�
�
$ 

%%

�
&
��
	
�

�
&
��
	
�

�
�
&
��
	
�

'
(
(
)*
+

'
,
-
.(
/
0
12
*
3
)

'
(
(
)*
+145
6(
+7
3
.8(
5 9
:
�
�;
<
�
=
>#
9

#
�
��:


�
��?��
�

�
�
�=
:
@�
AB�
�
��
�
�
�>:
<
=
<
�
C
@�
D
A

�
�
�=
:
@�
AB�
�
��
�
�
�>:
<
=
<
�
C
@�
D
A

E
+(
F*
G
.1H
3
7
*
I

E
+(
F*
G
.1H
,
7
J
*
+I

�
�
�
�
�
�
�
�

K
3
J
1H
,
7
J
*
+I

L
*
M
(
+.1N
3
.*
I

2
3
7
M
)*
1L
*
G
*
8M
.13
5
/
1'
(
5
.3
85
*
+145
6(
+7
3
.8(
5

'
(
5
.3
85
*
+14N

'
(
5
.3
85
*
+1O
0
M
*

'
(
(
)*
+

O
*
7
M

/
*
P
1'
E
+*
-
2
*
3
)

'
(
5
.3
85
*
+145
6(
+7
3
.8(
5

Q
5
3
)0
-
8-
RST

�
�
U�
�
U�
�

V
�
��
�

��
W�
����


�
��?�����



�
���	
�
����
�����


�
��?��
�
X

%
C
:

Y
+(
Z*
5

N
3
.*
[O
87
*

Y
85
3
)

M
\

45
8.83
)1

M
\

]̂
_̀
a
bc
d
e
fg
h
i
j
h
g
g
h
fg
h

k
a
l̂
mh
g
me
nmh
o



���������	�
�����������


�������������

�������������������

 �!����"���� ��#$�#��

�%&'�(�&���)*����&+�,*�������-��.�'��/0

�%&'�(�&���)*���(�'�	������-��.�'��/0

'�(�&��%��1%&�

�%&'�(�&���)�	%��(�'�	�1�-%��.'���/0

�%&'�(�&���)�	%��(�'�	*���(+���	�%�

�%&2�345����*'�(�&���)*��%�6%&���&+�,*�������-�

�6��&�2�%&'�(�&���)*���(�'�	������-�

�%&'�(�&�%�6%&��(�'�	������-��.�'%��/0

�%&'�(�&�%�6%&#���*%�6%&���&+�,*�������-��.�'���/0

�789:;<8<<=>357=34<?=��=?5

�789:;<8<@7A357=34<?=��=?5

�789:;<8<>7>8357=34<?=��=?5

�789:;<8<>8?57=34<?=��=?5

�789:;<8<5<57=34<?=��=?5

�789:;<8<;457=34<?=��=?5

�789:;<8<57=34<?=��=?5

�789:;<8<4<434<?=��=?5

�789:;<8<<=>34<?=��=?5

�789:;<8<@7B>34<?=��=?5

�789:;<8<@7A34<?=��=?5

�789:;<8<B74>34<?=��=?5

�789:;<8<C;>34<?=��=?5

�789:;<8<5<57=347/;:9<4?=��=?5

�789:;<8<57=347/;:9<4?=��=?5

�789:;<8<4<4347/;:9<4?=��=?5

�789:;<8<<=>347/;:9<4?=��=?5

�789:;<8<@7B>347/;:9<4?=��=?5

�789:;<8<@7A347/;:9<4?=��=?5

�789:;<8<B74>347/;:9<4?=��=?5

�789:;<8<C;>347/;:9<4?=��=?5

�6D�6D�6D�62�789:;<8<5<57=347/;:9<4?=��=?5

�6D�6D�6D�62�789:;<8<57=347/;:9<4?=��=?5

�6D�6D�6D�62�789:;<8<<=>347/;:9<4?=��=?5

�6D�6D�6D�62�789:;<8<@7A347/;:9<4?=��=?5

�789:;<8<<=>347/;:9<43E?57

	2%>@F:��789:;<8<<=>347��;:9<43E?57

	217>@F:��789:;<8<<=>347��;:9<43E?57

	2%>@F:��789:;<8<<=>347/;:9<43E?5<�%>@34<:

	217>@F:��789:;<8<<=>347/;:9<43E?5<�%>@34<:

	2%>@F:��789:;<8<<=>347/;:9<43E?5<3=7>?=��=?5

	217>@F:��789:;<8<<=>347/;:9<43E?5<3=7>?=��=?5

�D�D�D�2�7>839:;<8<2�2G�D�D�D�D�D�D�267B>39:;<8<B8<B<AFH2�8<B34<?=��=?5

IDJ2-?<A32�@2�789:;<8<4<434<?=��=?5

��2�@:<8<7?=</39:;<8<2�2�A3;457=3472�2�;:9<4?=��=?5

K2�@:<8<@7A357=39:;<8<2�2�A34<472�2�;:9<4?=��=?5

�789:;<8<.�2%>@<AF7>@3470�;:9<4?=��=?5

�789:;<8<2�217>@<AFB8<B34<?=��=?5

�789:;<8<2I217>@<AFC;>34<?=��=?5

	<439:;<8<2�D�2-?<A3@7B>34<?=��=?5

�'�-�

�'6A-�

�'��

�'�8-�

�'-<�

�'(4�

�'-�

�'	�

�'��

�'6B�

�'6A�

�'�7�

�'+�

�'-<-�

�'-�

�'	�

�'��

�'6B�

�'6A�

�'�7�

�'+�

�$L�'��

JL�'��

�L�'��

IL�'��

'���

	%>'���

	17'���

	%>'��%

	17'��%

	%>'����

	17'����

6'��2-�

�-�	�

���:2�'��(5�

K�:2�'��	�

�'%%��

�'1��

�'1+�

	'-6�

�����2��2�

��K$�2�K2�

���2$�2�

����K2KI2J

�$�2��2�

�$�J2KI2J

���2��2�

���2K�2�

���2��2�

���2J�2K

�$�2�I2I

��$�2K$2�

���2��2I

�K�J$2�K2�

���2��2�

�J��K2��2�

����2��2�

���2K�2J

���2I�2I

��$�2K�2I

���2��2�

��$���2�$2$

�K�$J2�I2I

����K2K�2�

�����I2��2I

��I2K�2�

I���2�$2�

���$�2��2J

��K�2KK2�

�IIIJ2$K2�

�KK�2�$2�

����2��2K

�����2��2�

K�K$$�2�I2I

���$��2K�2K

���I��2�J2�

����$�2J�2�

���2��2�

J��$K$2JK2�

������2�J2�


�������� M���NO� PMQ�������


RMQ�
M MSTUT �QVSSM W

XYZ[\]̂_̀ abcdecbbcabc

f\gYhcch̀ihcj



�����������	�
 ��������������������	�������

��������

�� !"#$%&'(")

�� !"#$%&*(+"�)

�'+%&*(+"�)

�", �$%-'$")

./01023456789:;<=>5

>?@86ABCDEDBF 0/GH1G/0

IJKLMNOP

QR

SQR

STUV

SUW

RVX

RVXQ

RYZ

R[Q

R[\

TQR

TX

TXQ

]W

]V

]QUŴQUW
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fyhUW�lhplegthXfoev�UknlbhTedqfb�cqndcefgh{XUTS|}

SlceincbvhTn�eipihUfllezobhVfgdbgcqncefgjhakbhdfgdbgcqncefghcknchqblpoclhyqfihckbhletgnohrqblbgchnchckbhqbcbgcefghceibhfyhngh
ngnoucbhskbghckbhefglhibbchnoohfyhckbhevbgceyedncefghdqecbqenhb�dbrchckbhefghnzpgvngdbhqncefhdqecbqen}hWghSTUVhelhnhsfqlc�dnlbh
blceincbhfyhckbhdfgdbgcqncefg}

SgmeqfgibgcnohUqfcbdcefghWtbgdu}

RnzfqncfquhVfgcqfohXnirobjhWhlnirobhincqe�whyqbbhyqfihckbhngnoucblhfyhegcbqblcwhlre�bvhseckhmbqeyebvh�gfsghnifpgclhfyh
ngnoucblhfqhnhincbqenohdfgcnegegth�gfsghngvhmbqeyebvhnifpgclhfyhngnoucbl}

RnzfqncfquhVfgcqfohXnirobhQproedncbjh̀bybqhcfhRVX}

RnzfqncfquhYfqceyebvhZong�jhWhlnirobhincqe�whyqbbhyqfihckbhngnoucblhfyhegcbqblcwhlre�bvhseckhmbqeyebvh�gfsghnifpgclhfyh
ngnoucblhfqhnhincbqenohdfgcnegegth�gfsghngvhmbqeyebvhnifpgclhfyhngnoucbl}

ReiechfyhQbcbdcefgjhakelhmnopbhqbrqblbgclhckbhobmbohcfhskedkhnhcnqtbchngnoucbhdnghqboenzouhzbhvbcbdcbvhyfqhnhlrbdeyedhngnoucbheghnh
lrbdeyedhincqe�hzuhnhlrbdeyedhibckfv}hhakbhR[Qhegdopvblhnguhnv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwh
skbqbhnrroednzob}h{QfQhqbrfqchyfqinclhfgou}|h

Reiechfyh\pngcecncefgjhakbhmnopbhnchskedkhngheglcqpibgchdnghnddpqncbouhibnlpqbhnghngnoucbhnchnhlrbdeyedhdfgdbgcqncefg}hakbh
R[\hegdopvblhnguhnv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}h{QfQhqbrfqchyfqinclh
fgou}|

Reiechfyh\pngcecncefgjhakbhmnopbhnchskedkhngheglcqpibgchdnghnddpqncbouhibnlpqbhnghngnoucbhnchnhlrbdeyedhdfgdbgcqncefg}hakbh
R[\hegdopvblhnguhnv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}h{QfQhqbrfqchyfqinclh
fgou}|

TbckfvhQbcbdcefghReiecjhakelhmnopbhqbrqblbgclhckbhobmbohcfhskedkhcnqtbchngnoucbhdfgdbgcqncefglhnqbhqbrfqcbvhnlhblceincbvh
mnopblwhskbghckflbhcnqtbchngnoucbhdfgdbgcqncefglhnqbhxpngceyebvhzbofshckbhqbrfqcegthoeiech{̀R|}hakbhTQRhegdopvblhnguh
nv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}

Tncqe�hXre�bhXnirobjhWhlnirobhrqbrnqbvhzuhnvvegthnh�gfsghinllhfyhcnqtbchngnoucbhcfhnhlrbdeyebvhnifpgchfyhincqe�hlnirobhyfq
skedkhnghegvbrbgvbgchblceincbhfyhcnqtbchngnoucbhdfgdbgcqncefghelhnmneonzob}hYfqhTbckfvh���}�whckbhlre�bhqbdfmbquhelhdnodponcbvh
plegthckbhgncembhdfgdbgcqncefgwhegdopvegthblceincbvhmnopbl}

Tncqe�hXre�bhXnirobhQproedncbjh̀bybqhcfhTX}

]fchWrroednzob}

]fchVnodponcbvjhhabqihelhpceoe�bvhskbghfgbhfqhifqbhfyhckbhqblpoclhpceoe�bvheghckbhdnodponcefghnqbhgfg�vbcbdchnchckbhrnqnibcbq�lh
qbrfqcegthpgec}

]�]ecqflfverkbguoniegb̂Qerkbguoniegb}

]fch_tgecnzob}h

]fg�Uonlcedjhabqihelhpceoe�bvhyfqhckbhngnoulelhfyhWccbqzbqthReieclheghlfeo}

]fh̀blpocljhabqihelhpceoe�bvhskbgh�]fhanqtbchVfirfpgvlh̀bxpblcbv�helhqbrfqcbvhyfqhckbhngnoulelhfyh�fonceobhfqhXbiemfonceobh
[qtngedha_Vhfgouhqbxpblcl}

b̀rfqcegthReiecjhhakbhmnopbhnchskedkhngheglcqpibgchdnghnddpqncbouhibnlpqbhnghngnoucbhnchnhlrbdeyedhdfgdbgcqncefg}hakbh̀Rh
egdopvblhnguhnv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}

b̀oncembhUbqdbgchQeyybqbgdbjhhakbhqblpoclhyqfihincqe�hngv̂fqhincqe�hlre�bhvproedncblhnqbhrqeinqeouhvbletgbvhcfhnllbllhckbh
rqbdelefghfyhngnoucednohqblpoclheghnhtembghincqe�hngvhnqbhb�rqbllbvhnlhqboncembhrbqdbgchveyybqbgdbh{̀UQ|}hh�nopblhskedkhnqbhobllh
cknghyembhceiblhckbhqbrfqcegthoeiechyfqhnguhegvemevpnohrnqnibcbqhnqbhbmnopncbvhzuhpceoe�egthckbhnzlfopcbhveyybqbgdbhzbcsbbghckbh
mnopbl�hnockfptkhckbh̀UQhmnopbhseoohzbhrqfmevbvheghckbhqbrfqc}

Xcngvnqvh̀bybqbgdbhTncbqenojhWhqbybqbgdbhlnirobhfyhnh�gfsghfqhdbqceyebvhmnopbhcknchelhfyhckbhlnibhfqhleieonqhincqe�hnlhckbh
nllfdencbvhyebovhlnirobl}

Xbie�vugniedhang�hRbndkegthUqfdbvpqbhrbqhSUWhTbckfvh����}

af�edhSxpemnobgduhYndcfqljhakbhmnopblhnlletgbvhcfhbndkhvef�eghngvhypqnghcfhbmnopncbhckbeqhcf�edecuhqboncembhcfh�w�w�w��aVQQ}

af�edhSxpemnobgcjhakbhibnlpqbhfyhnhlnirob�lhcf�edecuhvbqembvhzuhipocerouegthbndkhvef�eghngvhypqnghzuheclhdfqqblrfgvegthaSYh
ngvhckbghlpiiegthckbhqblpocegthmnopbl}

abgcncembouh_vbgceyebvhVfirfpgvjhWhdfirfpgvhcknchknlhzbbghevbgceyebvhcfhzbhrqblbgchngvhelhgfchrnqchfyhckbhcnqtbchdfirfpgvh
oelch{aVR|hyfqhckbhibckfvhngv̂fqhrqftqni}hWooha_Vlhnqbhxpnoecncembouhevbgceyebvhngvhqbrfqcbvhnlhblceincbvhdfgdbgcqncefgl}
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DEFGH

IJKLMNOPKLQRSNTUVWQXUNTQNTSQVUPYZSJNQ[\UZQ]TOPTQNTSQZSNTUVQU\ÔOJKNS_QKJVQNTSQKJKLMNOPKLQ\S[S\SJPSQZSNTUV̀QabcKZdLSWQbeIQfghiXQO_Q
_TU]JQK_QjkfghiX̀lQmTSQPUVS_Q[U\QNTSQ\S[S\SJPSQZSNTUVQVUPYZSJN_QK\SQd\UnOVSVQOJQNTSQoS[S\SJPS_Q_SPNOUJQU[QNTSQIVVSJVYZ̀

pO[[S\SJPSWQqONTQ\S_dSPNQNUQmUNKLQrcOVOsKtLSQe\SPY\_U\QamrelQI__KMQKJKLM_O_kQNTSQVO[[S\SJPSQO_QVS[OJSVQK_QNTSQeU_Num\SKNZSJNQnKLYSQZOJY_QNTS
e\Sum\SKNZSJNQnKLYS̀Q

vOJKLQdwWQI_QONQdS\NKOJ_QNUQxKZdLSQoSPSOdNQyQzUJNKOJS\Q{J[U\ZKNOUJQ_SPNOUJQU[QNTSQ\SdU\NkQvOJKLQdwQ\S[LSPN_QdwQU[QPUJNKOJS\QVSNS\ZOJSVQK[NS\Q
KV|Y_NZSJNQKNQNTSQLKtU\KNU\MkQO[QKddLOPKtLS̀Q{[QJUQKV|Y_NZSJNQ\S}YO\SVkQnKLYSQ\S[LSPN_Q{JONOKLQdẁ

v\UsSJQpKNS~mOZSWQqONTQ\S_dSPNQNUQ�ULKNOLSQr\̂KJOP_QOJQ_UOLkQv\UsSJQpKNS~mOZSQ\S[LSPN_QNTSQVKNS~NOZSQKNQ]TOPTQK__UPOKNSVQoSK̂SJNQqKNS\u
d\S_S\nSVQnOKL_Q]S\SQOJONOKLLMQ[\UsSJ̀Q�UNSWQ{[Q[\UsSJQVKNS~NOZSQO_QtSMUJVQ�fQTUY\_Q[\UZQ_KZdLSQPULLSPNOUJkQnKLYSQ]OLLQtSQ\S[LSPNSVQOJQ�tULV�̀

{JONOKLQdwWQI_QONQdS\NKOJ_QNUQxKZdLSQoSPSOdNQyQzUJNKOJS\Q{J[U\ZKNOUJQ_SPNOUJQU[QNTSQ\SdU\NkQ{JONOKLQdwQ\S[LSPN_QdwQU[QPUJNKOJS\QVSNS\ZOJSVQYdUJ
\SPSOdNkQO[QKddLOPKtLS̀

eIwQmUNKLWQqONTQ\S_dSPNQNUQIL�MLKNSVQeIwQKJKLM_S_kQNTSQ�eIw_kQmUNKL�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_Q[U\QKLLQU\QKQ_Yt_SNQU[QNTSQ
[ULLU]OĴQPUZdUYJV_WQ�KdTNTKLSJSkQzjuz�Q�KdTNTKLSJS_kQguRSNTMLJKdTNTKLSJSkQjuRSNTMLJKdTNTKLSJSkQXOdTSJMLkQIPSJKdTNTMLSJSkQ
IPSJKdTNTSJSkQvLYU\SJSkQzjuz�QvLYU\SJS_kQeTSJKJNT\SJSkQzjuz�QeTSJKJNT\SJS_~IJNT\KPSJS_kQIJNT\KPSJSkQvLYU\KJNTSJSkQeM\SJSkQzjuz�Q
vLYU\KJNTSJS_~eM\SJS_kQXSJsaKlKJNT\KPSJSkQzT\M_SJSkQzjuz�QzT\M_SJS_kQXSJsUatl[LYU\KJNTSJSkQXSJsUa|l�a�l[LYU\KJNTSJSkQXSJsUaSldM\SJSkQ
XSJsUaKldM\SJSkQeS\MLSJSkQ{JVSJUajkgk�uPVldM\SJSkQpOtSJsaKTl�aKPlKJNT\KPSJSkQXSJsUâkTkOldS\MLSJS̀Q{[QKQ�mUNKL�Q\S_YLNQO_Q\S}YS_NSVkQNTSQ
\S_YLN_QU[QON_QOJVOnOVYKLQPUZdUJSJN_Q]OLLQKL_UQtSQ\SdU\NSV̀

evIxQmUNKLWQqONTQ\S_dSPNQNUQevIxQKJKLM_S_kQNTSQ�evIxkQmUNKLQa�l�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_Q[U\WQevwdIkQevwcxkQevrIkQ
ev�IQKJVQevrx̀Q{JQKVVONOUJkQNTSQ�evIxkQmUNKLQahl�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_Q[U\WQevwdIkQevwcxkQevrIkQev�IkQevpIQ
KJVQevrx̀QvU\QRK__pbeQpqQPUZdLOKJPSQKJKLM_O_QUJLMkQNTSQ�evIxkQmUNKLQahl�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_QKNQU\QKtUnSQNTSQ
o�̀Q�UNSWQ{[QKQ�mUNKL�Q\S_YLNQO_Q\S}YS_NSVkQNTSQ\S_YLN_QU[QON_QOJVOnOVYKLQPUZdUJSJN_Q]OLLQKL_UQtSQ\SdU\NSV̀

mTSQNK\̂SNQPUZdUYJVQzTLU\VKJSQazIxQ�ÙQ��u��u�lQO_Q\SdU\NSVQ[U\Q�zQbzpQKJKLM_S_̀QeS\QbeIkNTO_QPUZdUYJVQ�\S[S\_QNUQKQZOcNY\SQU[Q
PTLU\VKJSQO_UZS\_kQUNTS\QPTLU\OJKNSVQTMV\UPK\tUJ_QKJVQJYZS\UY_QUNTS\QPUZdUJSJN_̀�QaoS[S\SJPSWQ�xbeIQmUcOPULÛOPKLQoSnOS]QU[Q
zTLU\VKJSkQ{JQxYddU\NQU[QxYZZK\MQ{J[U\ZKNOUJQUJQNTSQ{JNŜ\KNSVQoO_�Q{J[U\ZKNOUJQxM_NSZQa{o{xlkQpSPSZtS\Qj���̀l

mUNKLWQqONTQ\S_dSPNQNUQr\̂KJOPQKJKLM_S_kQKQ�mUNKL�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_Q[U\QOJVOnOVYKLQO_UZS\_QU\QI\UPLU\_̀Q{[QKQ�mUNKL�Q
\S_YLNQO_Q\S}YS_NSVkQNTSQ\S_YLN_QU[QON_QOJVOnOVYKLQPUZdUJSJN_Q]OLLQKL_UQtSQ\SdU\NSV̀QmTO_QO_QKddLOPKtLSQNUQ�mUNKL�Q\S_YLN_Q[U\QZSNTUV_QfghikQfifjQ
KJVQfifg̀
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xdSPN\KQOVSJNO[OSVQK_Q�ILVULQzUJVSJ_KNS_�QK\SQtMd\UVYPN_QU[QNTSQScN\KPNOUJ~PUJPSJN\KNOUJQd\UPSVY\S_Q]TSJQKPSNUJSQO_QOJN\UVYPSVQOJQ
NTSQd\UPS__̀

mTSQKJKLMNSQ]K_QVSNSPNSVQKtUnSQNTSQ\SdU\NOĴQLOZONQOJQNTSQK__UPOKNSVQZSNTUVQtLKJ�̀QvLK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQ
TKnSQVSNSPNKtLSQPUJPSJN\KNOUJ_QU[QNTSQKJKLMNSQKNQLS__QNTKJQNSJQNOZS_QajiclQNTSQPUJPSJN\KNOUJQ[UYJVQOJQNTSQtLKJ�̀QvU\QRzeu\SLKNSVQ
d\U|SPN_kQ[LK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQPUJPSJN\KNOUJ_QU[QNTSQKJKLMNSQKNQLS__QNTKJQNSJQNOZS_QajiclQ
NTSQPUJPSJN\KNOUJQ[UYJVQOJQNTSQtLKJ�̀QvU\Qprpu\SLKNSVQd\U|SPN_kQ[LK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQ
PUJPSJN\KNOUJ_QU[QNTSQKJKLMNSQKNQLS__QNTKJQNSJQNOZS_QajiclQNTSQPUJPSJN\KNOUJQ[UYJVQOJQNTSQtLKJ�QI�pQNTSQKJKLMNSQ]K_QVSNSPNSVQKtUnSQ
UJSuTKL[QNTSQ\SdU\NOĴQLOZONQaU\QKtUnSQNTSQ\SdU\NOĴQLOZONQ[U\QPUZZUJQLKtQPUJNKZOJKJN_lQOJQNTSQK__UPOKNSVQZSNTUVQtLKJ�̀QvU\Q�¢u
IO\u\SLKNSVQd\U|SPN_kQ[LK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQPUJPSJN\KNOUJ_QU[QNTSQKJKLMNSQKtUnSQNTSQ
\SdU\NOĴQLOZOǸQvU\Q�¢u\SLKNSVQd\U|SPN_QaScPLYVOĴQIO\lkQ[LK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQ
PUJPSJN\KNOUJ_QU[QNTSQKJKLMNSkQ]TOPTQ]K_QVSNSPNSVQKtUnSQNTSQ\SdU\NOĴQLOZONQOJQNTSQK__UPOKNSVQZSNTUVQtLKJ�QU\QKtUnSQ[OnSQNOZS_QNTSQ
\SdU\NOĴQLOZONQ[U\QPUZZUJQLKtQPUJNKZOJKJN_QaeTNTKLKNS_kQIPSNUJSkQRSNTMLSJSQzTLU\OVSkQguXYNKJUJSl̀Q

zUuSLYNOUJWQmTSQNK\̂SNQKJKLMNSQPUuSLYNS_Q]ONTQKQ�JU]JQLKtQ_NKJVK\VQaÒS̀Q_Y\\ÛKNSkQOJNS\JKLQ_NKJVK\V_kQSNP̀lQ[U\QPUuScN\KPNSVQ
KJKLM_S_̀

zUJPSJN\KNOUJQU[QKJKLMNSQ]K_Q}YKJNO[OSVQ[\UZQVOLYNSVQKJKLM_O_̀QvLK̂QUJLMQKddLOS_QNUQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQPUJPSJN\KNOUJ_Q
U[QNTSQKJKLMNS̀

zUJPSJN\KNOUJQU[QKJKLMNSQScPSSV_QNTSQ\KĴSQU[QNTSQPKLOt\KNOUJQPY\nSQKJV~U\QLOJSK\Q\KĴSQU[QNTSQOJ_N\YZSJǸ

mTSQ\KNOUQU[Q}YKJNO[OS\QOUJQ\S_dUJ_SQNUQ}YKLO[OS\QOUJQ\S_dUJ_SQ[KLL_QUYN_OVSQU[QNTSQLKtU\KNU\MQP\ONS\OK̀QoS_YLN_QK\SQPUJ_OVS\SVQNUQtSQKJQ
S_NOZKNSVQZKcOZYZQPUJPSJN\KNOUJ̀

mTSQPUJPSJN\KNOUJQZKMQtSQtOK_SVQTÔTQVYSQNUQZKN\OcQOJNS\[S\SJPS_QaÒSkQPUuSLYNOUJlQ]ONTQJUJuNK\̂SNQPUZdUYJVa_l̀QmTSQ\S_YLNQ_TUYLVQ
tSQPUJ_OVS\SVQS_NOZKNSV̀

mTSQKJKLM_O_QU[QdwQ]K_QdS\[U\ZSVQtSMUJVQNTSQ\ŜYLKNU\Mu\S}YO\SVQTULVOĴQNOZSQU[Qj�QZOJYNS_Q[\UZQNTSQNOZSQU[Q_KZdLSQPULLSPNOUJ̀

mTSQLU]S\QnKLYSQ[U\QNTSQN]UQPULYZJ_QTK_QtSSJQ\SdU\NSVQVYSQNUQUtnOUY_QOJNS\[S\SJPS̀

b_NOZKNSVQnKLYS̀QmTSQmK\̂SNQKJKLMNSQPUJPSJN\KNOUJQO_QtSLU]QNTSQ}YKJNONKNOUJQLOZONQao�lkQtYNQKtUnSQNTSQRSNTUVQpSNSPNOUJQ�OZONQ
aRp�lQU\Qb_NOZKNSVQpSNSPNOUJQ�OZONQabp�lQ[U\QxeRbu\SLKNSVQKJKLM_S_̀QmTO_Q\Sd\S_SJN_QKJQS_NOZKNSVQPUJPSJN\KNOUJQ[U\QmSJNKNOnSLMQ
{VSJNO[OSVQzUZdUYJV_Qam{z_l̀

oSdU\NOĴQ�OZONQao�lQScPSSV_QNTSQRzeQzIRQoSdU\NOĴQ�OZONQ[U\QNTO_QKJKLMNS̀

�UNQVSNSPNSVQKNQNTSQZSNTUVQVSNSPNOUJQLOZONQaRp�lQ[U\QNTSQ_KZdLSkQU\QS_NOZKNSVQVSNSPNOUJQLOZONQabp�lQ[U\QxeRbu\SLKNSVQKJKLM_S_̀

j mTSQ\S[S\SJPSQ[U\QNTO_QKJKLMNSQ_TUYLVQtSQPUJ_OVS\SVQZUVO[OSVQ_OJPSQNTO_QKJKLMNSQO_QKt_SJNQ[\UZQNTSQNK\̂SNQKJKLMNSQLO_NQU[QNTSQ
U\ÔOJKLQZSNTUV̀
Qu
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[\]̂_̀ abcd]Y]dce]fg]YhiYgh̀ ah_fejYklĉY\]a\]̂]fb̂YmfY]̂bc̀mb]eYghfg]fb\mbchfYih\Yk]fbmbcd]noYpe]fbcic]eYqh̀ ah_fêYrkpq̂stYul]\]Y
bl]Yce]fbcicgmbchfYĉYvm̂]eYhfYmỲm̂̂ Ŷa]gb\mnYncv\m\oŶ]m\glj

kl]Yw[xYv]bu]]fYbl]Y\]̂_nb̂Yih\Ybl]YbuhYghn_̀ f̂Y]yg]]êYbl]Ỳ]blheẐa]gcic]eYg\cb]\cmj

kl]Yz_mncboYghfb\hnŶm̀an]Y]yg]]êYbl]Ym̂̂hgcmb]eYmgg]abmfg]Yg\cb]\cmjY{h\Yx|xZ\]nmb]eYa\h}]gb̂tY~q�Ymfe�h\Yqhfbcf_cf�Yqmncv\mbchf
�bmfem\eY]yg]]e]fg]̂Ym\]Ymn̂hYz_mncic]eYhfYmnnYm̂̂hgcmb]eŶm̀an]Y\]̂_nb̂jYY�hb]�YklĉYinm�YĉYfhbYmaancgmvn]Yih\Ỳmb\cyŶac�]Y\]ghd]\c]̂
ul]fYbl]Ŷm̀an]Yghfg]fb\mbchfYĉY�\]mb]\YblmfY�yYbl]Ŷac�]Ymee]eYh\Yih\YvmbglYe_ancgmb]Yw[xYul]fYbl]Ŷm̀an]Yghfg]fb\mbchf̂Ym\]Yn]̂̂
blmfY�yYbl]Yw~jYr�]bmn̂Yhfnojs

�fmnobcgmnY\]̂_nb̂Ym\]Yi\h̀ Ŷm̀an]Y\]Zmfmnôĉj

�fmnobcgmnY\]̂_nb̂Ym\]Yi\h̀ Ŷm̀an]Y\]Z]yb\mgbchfj

�fmnobcgmnY\]̂_nb̂Ym\]Yi\h̀ Ỳhecic]eŶg\]]fcf�YmfmnôĉjY

kl]Ŷ_\\h�mb]Ym̂̂hgcmb]eYucblYblĉYbm\�]bYmfmnob]Ylm̂YmY\]ghd]\oYh_b̂ce]Ybl]Y�qYmgg]abmfg]Ync̀cb̂jYr�aancgmvn]YbhY�m̂̂x�[Yx�Y
qh̀ ancmfg]Ŷm̀an]̂Yhfnojs

kl]YvmbglỲmb\cyŶac�]Ymfe�h\Ye_ancgmb]Ym̂̂hgcmb]eYucblYblĉYbm\�]bYmfmnob]Ylm̂YmY\]ghd]\o�w[xYh_b̂ce]Ybl]Y�qYmgg]abmfg]Ync̀cb̂jY
r�aancgmvn]YbhY�m̂̂x�[Yx�Yqh̀ ancmfg]Ŷm̀an]̂Yhfnojs
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L2162582

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

12/17/21

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2162582-01

Alpha 
Sample ID

GSP DISCHARGE

Client ID

BRATTLEBORO, VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2162582
12/17/21

11/10/21 14:10

Collection 
Date/TimeMatrix Receive Date

WATER 11/12/21

Serial_No:12172117:11
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VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2162582

12/17/21

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:12172117:11
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2162582

12/17/21

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2162582-01: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1573357-1 and WG1573357-2: Extracted Internal Standard recoveries were outside the acceptance 

criteria for individual analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2162582-01: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2162582-01 and WG1573037-4: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

L2162582-01 and WG1573037-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

WG1573037-4: This blank represents the TOP oxidation blank associated with L2162582-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  12/17/21                  

Serial_No:12172117:11
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

JF

J

Dilution Factor

7.13

1.45

ND

0.922

ND

0.541

ND

1.22

ND

ND

2.43

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2162582

8.90

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

12/17/21

GSP DISCHARGEClient ID:
11/10/21 14:10Date Collected:
11/12/21Date Received:

BRATTLEBORO, VTSample Location:

L2162582-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
11/26/21 15:00
HT

ALPHA 23528
Extraction Date: 11/19/21 10:00

MDL

0.363

0.352

0.212

0.292

0.218

0.200

0.334

0.210

0.612

0.278

0.448

0.270

0.997

0.231

0.872

0.331

0.291

0.221

Sample Depth:

Serial_No:12172117:11
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2162582

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

78

105

103

0

75

81

105

81

90

97

79

93

75

79

266

204

172

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

12/17/21

GSP DISCHARGEClient ID:
11/10/21 14:10Date Collected:
11/12/21Date Received:

BRATTLEBORO, VTSample Location:

L2162582-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:12172117:11
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

JF

JF

Dilution Factor

0.672

0.552

ND

ND

0.352

ND

0.388

ND

0.694

ND

ND

ND

2.62

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2162582

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

12/17/21

GSP DISCHARGEClient ID:
11/10/21 14:10Date Collected:
11/12/21Date Received:

BRATTLEBORO, VTSample Location:

L2162582-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
12/03/21 07:39
RS

ALPHA 23528
Extraction Date: 11/19/21 03:35

MDL

0.363

0.352

0.212

0.402

0.292

0.218

0.200

0.334

0.210

1.18

0.612

0.278

0.448

0.270

1.08

0.996

0.576

0.231

0.872

0.516

0.715

0.331

0.291

0.221

Sample Depth:

Serial_No:12172117:11
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2162582

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

75

105

100

573

73

86

107

81

324

86

82

74

303

106

95

13

121

90

70

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

12/17/21

GSP DISCHARGEClient ID:
11/10/21 14:10Date Collected:
11/12/21Date Received:

BRATTLEBORO, VTSample Location:

L2162582-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:12172117:11
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

12/17/21

RESULTS SUMMARY

L2162582-01Lab ID:

GSP DISCHARGEClient ID:
BRATTLEBORO, VTSample Location:

11/10/21 14:10Date Collected:

11/12/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

0.672

0.552

ND

0.352

ND

0.388

ND

0.694

ND

ND

2.62

ND

ND

ND

ND

ND

ND

ND

J

J

J

JF

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

7.13

1.45

ND

0.922

ND

0.541

ND

1.22

ND

ND

2.43

ND

ND

ND

ND

ND

ND

ND

J

J

J

JF

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

11/26/21 13:54
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 10:00

12/17/21

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1573037-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

11/26/21 13:54
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 10:00

12/17/21

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1573037-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93

135

88

90

89

92

84

89

90

82

88

77

73

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

11/26/21 14:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 10:00

12/17/21

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.94

0.660

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1573037-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

11/26/21 14:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 10:00

12/17/21

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1573037-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

76

103

87

0

72

75

90

66

83

83

70

77

71

65

279

198

181

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/03/21 01:01
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 03:35

12/17/21

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.328

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1573357-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/03/21 01:01
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 03:35

12/17/21

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1573357-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

87

138

86

139

76

82

93

87

166

91

92

82

259

104

93

29

129

78

69

Q

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:12172117:11
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 97

 99

 91

 97

 88

 99

 101

 108

 99

 98

 114

 102

 96

 95

 111

 97

 104

 95

97

98

93

98

90

98

102

104

99

101

112

101

103

96

111

104

114

100

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

0

1

2

1

2

1

1

4

0

3

2

1

7

1

0

7

9

5

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1573037-2   WG1573037-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/17/21

Qual Qual Qual

Serial_No:12172117:11
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1573037-2   WG1573037-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90
131
99
6

87
86
99
81
98
93
82
91
84
84

58-132
62-163
70-131

0-25
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

94
142
97
5

91
92
98
84
95
94
89
97
88
87

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

12/17/21

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:12172117:11
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 107

 107

 103

 116

 104

 96

 107

 112

 105

 113

 115

 110

 132

 112

 101

 113

 110

 109

 128

 109

 109

 112

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1573357-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/17/21

Qual Qual Qual

Serial_No:12172117:11
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 133

 109

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1573357-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90
140
85
137
82
86
88
90

168
92
80
81

191
119
97
35
118
85
76

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Q

Q
Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

12/17/21

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:12172117:11
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

13.6

38.9

6.44

ND

31.1

9.62

42.7

49.1

260

8.57

24.6

32.8

1580E

25.9

ND

ND

2.24

1.95JF

ND

1.74JF

5.43

ND

52.2

76.7

40.1

37.2

68.7

42.4

80.9

86.6

294

45.4

80.6

71.2

1680E

69.6

29.4

50.5

38.8

42.2

54.9

42.4F

50.8

42.4

 100

 98

 98

 102

 97

 90

 98

 106

 88

 100

 152

 99

 278

 113

 79

 135

 94

 104

 147

 105

 117

 109

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1573357-3     QC Sample: L2162171-02    Client ID:  MS 
Sample 

38.8

38.8

34.4

36.3

38.8

36.4

38.8

35.4

38.8

36.9

36.9

38.8

36

38.8

37.2

37.3

38.8

38.8

37.4

38.8

38.8

38.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/17/21

Recovery
LimitsQual Qual

Q

Qual

Serial_No:12172117:11
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

51.7

44.5

 133

 115

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1573357-3     QC Sample: L2162171-02    Client ID:  MS 
Sample 

38.8

38.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/17/21

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

538

562

582

110

125

82

75

76

88

134

62

52

89

129

21

84

88

95

128

% Recovery Qualifier

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:12172117:11
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

13.1

17.2

6.62

ND

13.0

0.519J

6.87

3.56

18.5

ND

ND

3.36

41.1

2.62

ND

ND

3.03

ND

1.82JF

ND

12.6

16.2

6.57

ND

12.5

0.481J

6.16

3.59

17.9

ND

ND

2.58

41.7

1.60J

ND

ND

2.69

ND

1.51JF

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

4

6

1

NC

4

NC

11

1

3

NC

NC

26

1

NC

NC

NC

12

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1573357-4    QC Sample:  L2162171-04  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

12/17/21

Qual

Serial_No:12172117:11
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.40J

ND

ND

ND

1.25J

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1573357-4    QC Sample:  L2162171-04  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

86

153

96

326

75

84

102

89

326

92

90

77

298

129

91

18

152

83

Q

Q

Q

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

12/17/21

81

141

93

314

70

78

99

84

319

85

93

72

328

119

84

18

133

73

%Recovery Qualifier

Q

Q

Q

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:12172117:11
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1573357-4    QC Sample:  L2162171-04  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 64 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

12/17/21

58

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:12172117:11
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*Values in parentheses indicate holding time in days

L2162582-01A

L2162582-01B

L2162582-01C

L2162582-01D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

NA

NA

NA

NA

2.2

2.2

2.2

2.2

Y

Y

Y

Y

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

12/17/21

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:12172117:11
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VT DEC P2Project Name:

Project Number:

L2162582Lab Number:

Report Date: 12/17/21

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Project Name:

Project Number:

Lab Number:

Report Date:

L2162582VT DEC P2

Not Specified 12/17/21

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -
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Project Name:

Project Number:

Lab Number:

Report Date:

L2162582VT DEC P2

Not Specified 12/17/21

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:12172117:11

Page 31 of 34



Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2162582VT DEC P2

Not Specified

REFERENCES 

12/17/21
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2202626

Weston & Sampson

Not Specified

VT DEC PFAS P2

Client:

Project Name:

Project Number:

02/08/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:02082214:34

Page 1 of 61



L2202626-01

L2202626-02

L2202626-03

Alpha 
Sample ID

WIRE STRIPPING

SLUDGE

EFFLUENT

Client ID

VERGENNES, VT

VERGENNES, VT

VERGENNES, VT

Sample 
Location

VT DEC PFAS P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2202626
02/08/22

01/15/22 10:20

01/15/22 10:40

01/15/22 10:50

Collection 
Date/TimeMatrix Receive Date

WATER

SLUDGE

WATER

01/18/22

01/18/22

01/18/22
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VT DEC PFAS P2
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Project Name:

Project Number:

Lab Number:

Report Date:
L2202626

02/08/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC PFAS P2
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Project Name:

Project Number:

Lab Number:

Report Date:
L2202626

02/08/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2202626-02 and -03RE: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2202626-03RE: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2202626-03RE: The sample was re-extracted within holding time due to QC failures in the original extraction.

The results of the re-extraction are reported.

WG1596153-2, WG1596153-3, and WG1596153-4: Extracted Internal Standard recoveries were outside the 

acceptance criteria for individual analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2202626-01 and -03: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low 

recoveries of this surrogate demonstrate that the associated compounds have been converted to a different 

PFAS constituent (Limit 0-25%).

L2202626-01 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2202626-03: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

WG1597792-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

WG1597792-4: This blank represents the oxidation blank associated with L2202626-01 and -03.

WG1597792-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 
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Case Narrative (continued)

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2202626

02/08/22

analytes. Please refer to the surrogate section of the report for details.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  02/08/22                  

Serial_No:02082214:34
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ORGANICS

Serial_No:02082214:34
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SEMIVOLATILES

Serial_No:02082214:34
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

02/08/22

WIRE STRIPPINGClient ID:
01/15/22 10:20Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/24/22 20:02
RS

ALPHA 23528
Extraction Date: 01/24/22 07:30

MDL

0.406

0.394

0.236

0.449

0.326

0.244

0.224

0.374

0.234

1.32

0.684

0.310

0.501

0.302

1.20

1.11

0.644

0.258

0.974

0.576

0.799

0.370

0.325

0.246

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

98

112

101

103

98

98

104

100

123

96

100

97

110

86

96

47

90

89

78

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

02/08/22

WIRE STRIPPINGClient ID:
01/15/22 10:20Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

6.24

1.45

ND

0.782

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

10.6

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

02/08/22

WIRE STRIPPINGClient ID:
01/15/22 10:20Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/26/22 17:08
SG

ALPHA 23528
Extraction Date: 01/25/22 09:06

MDL

0.431

0.418

0.251

0.346

0.259

0.238

0.397

0.249

0.727

0.330

0.532

0.321

1.18

0.275

1.04

0.393

0.346

0.262

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

83

98

0

76

78

96

72

75

85

69

71

60

52

204

169

171

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/08/22

WIRE STRIPPINGClient ID:
01/15/22 10:20Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

J

J

J

Dilution Factor

ND

0.229

ND

ND

ND

0.245

ND

ND

0.318

0.737

ND

0.553

0.764

ND

ND

ND

ND

0.277

ND

ND

0.314

ND

ND

0.293

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

1.26

1.26

0.629

2.51

1.26

2.51

0.629

0.629

0.629

1.26

1.26

0.629

0.629

0.629

1.26

2.51

1.26

1.26

1.26

1.26

1.26

1.26

1.26

1.26

02/08/22

SLUDGEClient ID:
01/15/22 10:40Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-02Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/21/22 08:15
HT

ALPHA 23528
Extraction Date: 01/20/22 09:32

 19%Percent Solids: 

MDL

0.057

0.116

0.098

0.162

0.132

0.210

0.113

0.152

0.105

0.451

0.343

0.189

0.327

0.168

0.722

0.752

0.507

0.118

0.385

0.246

0.212

0.176

0.514

0.136

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

77

66

107

96

67

75

103

78

308

65

93

79

141

74

92

6

87

94

62

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/08/22

SLUDGEClient ID:
01/15/22 10:40Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

JF

J

J

J

JF

Dilution Factor

62.2

18.2

ND

17.3

ND

4.32

4.52

2.48

ND

ND

9.60

ND

ND

3.24

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

100

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

02/08/22

EFFLUENTClient ID:
01/15/22 10:50Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/26/22 17:25
SG

ALPHA 23528
Extraction Date: 01/25/22 09:06

MDL

4.08

3.96

2.38

3.28

2.45

2.25

3.76

2.36

6.88

3.12

5.04

3.04

11.2

2.60

9.80

3.72

3.27

2.48

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

84

93

0

74

77

93

72

76

83

72

73

63

55

205

180

172

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/08/22

EFFLUENTClient ID:
01/15/22 10:50Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

ND

6.76

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.56

ND

ND

ND

ND

ND

8.36

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

02/08/22

EFFLUENTClient ID:
01/15/22 10:50Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-03Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/26/22 01:18
SG

ALPHA 23528
Extraction Date: 01/25/22 08:44

MDL

4.08

3.96

2.38

4.52

3.28

2.45

2.25

3.76

2.36

13.3

6.88

3.12

5.04

3.04

12.1

11.2

6.48

2.60

9.80

5.80

8.04

3.72

3.27

2.48

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

102

100

127

37

26

114

120

106

148

108

109

100

114

68

98

41

93

90

70

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

02/08/22

EFFLUENTClient ID:
01/15/22 10:50Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-03Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34
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VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

02/08/22

RESULTS SUMMARY

L2202626-01Lab ID:

WIRE STRIPPINGClient ID:
VERGENNES, VTSample Location:

01/15/22 10:20Date Collected:

01/18/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.24

1.45

ND

0.782

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:02082214:34
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VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

02/08/22

L2202626-03Lab ID:

EFFLUENTClient ID:
VERGENNES, VTSample Location:

01/15/22 10:50Date Collected:

01/18/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

6.76

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.56

ND

ND

ND

8.36

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

62.2

18.2

ND

17.3

ND

4.32

4.52

2.48

ND

ND

9.60

ND

ND

3.24

ND

ND

ND

ND

J

J

J

JF

J

J

J

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

J

J

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/21/22 07:25
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/20/22 09:32

02/08/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.058

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250J

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1596153-1  

MDL

0.011

0.023

0.020

0.032

0.026

0.042

0.023

0.030

0.021

0.090

0.068

0.038

0.065

0.034

0.144

0.150

0.101

0.023

0.077

0.049

0.042

0.035

0.102

0.027

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/21/22 07:25
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/20/22 09:32

02/08/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1596153-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94

80

118

154

102

104

106

94

132

91

102

96

131

67

100

44

63

81

70

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34

Page 21 of 61



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/21/22 14:16
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/20/22 09:32

02/08/22

Analyst: RS

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

0.250ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1596153-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 109 10-117

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

0.049

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/24/22 17:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/24/22 07:30

02/08/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1597243-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/24/22 17:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/24/22 07:30

02/08/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1597243-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

98

111

104

106

101

101

111

99

121

98

104

98

113

80

98

59

88

87

79

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/25/22 10:43
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/24/22 07:30

02/08/22

Analyst: RS

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

2.00ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1597243-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 100 10-112

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

0.580

(Extracted Internal Standard)

Serial_No:02082214:34

Page 25 of 61



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 00:45
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 08:35

02/08/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.864

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1597783-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 00:45
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 08:35

02/08/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1597783-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99

96

117

128

103

104

109

99

115

101

104

96

110

66

98

63

76

84

70

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 16:18
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 09:06

02/08/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1597792-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 16:18
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 09:06

02/08/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1597792-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

101

104

98

98

104

97

101

96

98

99

92

74

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 17:41
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 09:06

02/08/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

6.56

1.93

ND

1.94

ND

0.332

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1597792-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 17:41
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 09:06

02/08/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1597792-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

80

84

96

0

77

77

95

71

74

77

68

69

58

51

205

177

176

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 85

 90

 81

 91

 86

 89

 84

 85

 86

 92

 85

 88

 96

 85

 91

 92

 97

 79

 89

 81

 82

 90

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1596153-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Qual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 88

 87

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1596153-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

95
80
119
163
105
103
108
94
138
90
100
95
125
74
97
55
71
81
69

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34

Page 33 of 61



Perfluorooctanesulfonamide (FOSA)  110 - 67-137 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1596153-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 126 10-117Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 114

 114

 113

 132

 114

 121

 115

 132

 107

 131

 112

 117

 128

 114

 130

 119

 130

 115

 127

 108

 116

 113

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1597243-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Qual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 130

 115

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1597243-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100
111
107
114
100
100
112
102
132
97
107
98
116
85
104
67
98
97
86

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorooctanesulfonamide (FOSA)  136 - 46-170 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1597243-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 103 10-112

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 102

 107

 101

 111

 103

 108

 103

 109

 107

 116

 102

 100

 115

 105

 117

 116

 119

 103

 115

 102

 110

 111

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1597783-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Qual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 106

 108

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1597783-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

103
100
126
139
109
108
117
103
121
108
111
103
119
72
100
70
75
88
74

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 92

 96

 87

 95

 95

 96

 109

 97

 100

 94

 113

 92

 104

 93

 117

 97

 102

 98

91

96

88

94

98

95

109

98

90

93

105

92

99

94

104

95

94

98

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

1

0

1

1

3

1

0

1

11

1

7

0

5

1

12

2

8

0

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1597792-2   WG1597792-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Qual Qual Qual

Serial_No:02082214:34
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1597792-2   WG1597792-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

88
90
101
87
87
101
85
87
87
86
88
81
68

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

90
91
96
86
85
95
84
87
90
88
87
83
69

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

0.229J

ND

ND

ND

0.245J

ND

ND

0.318J

0.737J

ND

0.553J

0.764

ND

ND

ND

ND

0.277J

ND

ND

0.314J

ND

10.4

11.6

9.11

10.3

10.8

10.8

10.7

10.3

11.3

11.4

10.8

11.7

11.8

10.8

11.3

11.4

13.5

10.4

11.3

11.8F

10.9

10.8

 83

 90

 81

 87

 86

 89

 85

 89

 87

 89

 90

 88

 94

 86

 93

 94

 107

 80

 93

 94

 84

 86

10.8

11.8

9.49

10.8

10.9

10.9

10.9

10.7

11.3

11.7

10.5

12.1

11.6

10.8

11.6

11.2

12.7

10.6

10.7

10.9F

11.4

11.4

84

90

83

90

85

88

85

91

86

90

86

90

91

84

94

91

99

80

87

85

86

89

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

4

2

4

5

1

1

2

4

0

3

3

3

2

0

3

2

6

2

5

8

4

5

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1596153-3  WG1596153-4   QC Sample: L2202626-02    
Client ID:  SLUDGE 

12.6

12.6

11.2

11.8

12.6

11.8

12.6

11.5

12.6

12

12

12.6

11.7

12.6

12.1

12.1

12.6

12.6

12.2

12.6

12.6

12.6

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Recovery
LimitsQual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.293J

10.6

10.7

 84

 83

10.8

10.5

84

80

66-139

69-133

2

2

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1596153-3  WG1596153-4   QC Sample: L2202626-02    
Client ID:  SLUDGE 

12.6

12.6

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

138

95

282

93

74

85

76

68

72

92

94

60

75

64

5

89

75

61

105

19-175

14-167

20-154

34-137

31-134

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

10-117

79-136

75-130

72-140

74-139

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

138

103

266

105

59

88

74

71

75

98

101

64

75

67

4

91

75

63

110

% Recovery Qualifier

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

14.4

34.5

5.44

ND

40.0

0.946J

13.6

7.70

49.8

ND

0.938J

0.446JF

8.91F

ND

ND

ND

ND

ND

ND

ND

ND

ND

56.3

78.1

41.6

46.2

82.8

42.3

56.6

53.0

91.5

44.5

42.5

43.6

54.6

40.2

49.2

42.0

47.2

40.9

42.6

41.6

45.6

43.6

 112

 116

 108

 131

 114

 117

 115

 132

 111

 124

 116

 115

 131

 107

 136

 116

 126

 109

 118

 111

 121

 116

56.1

77.9

41.8

47.7

83.1

41.7

55.3

53.4

90.8

44.8

42.8

43.6

56.4

43.9

46.5

43.5

44.9

42.5

43.9

41.1F

41.8

44.5

111

115

109

136

115

115

111

133

109

125

117

115

136

117

129

120

119

113

121

109

111

118

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

0

0

0

3

0

1

2

1

1

1

1

0

3

9

6

4

5

4

3

1

9

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1597243-3  WG1597243-4   QC Sample: L2203390-01    
Client ID:  MS Sample 

37.6

37.6

33.3

35.2

37.6

35.3

37.6

34.3

37.6

35.8

35.8

37.6

34.8

37.6

36

36.1

37.6

37.6

36.2

37.6

37.6

37.6

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Recovery
LimitsQual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

50.1

45.4

 133

 121

47.5

46.8

126

124

48-158

59-182

5

3

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1597243-3  WG1597243-4   QC Sample: L2203390-01    
Client ID:  MS Sample 

37.6

37.6

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

118

192

178

66

60

72

70

66

71

96

67

60

76

79

21

86

74

73

92

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

114

201

190

64

58

74

76

69

73

98

67

63

79

80

28

91

78

75

96

% Recovery Qualifier

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

4.65

4.48

2.59

ND

3.88

ND

1.79J

1.44JF

3.39

5.70

ND

0.402JF

2.15F

ND

1.76JF

ND

ND

ND

ND

ND

1.42JF

ND

43.2

45.0

38.9

41.1

43.2

20.3

40.9

39.4

41.4

46.0

33.4

39.6

44.4

40.3

47.2

30.1

38.6

39.2

28.8

39.4

35.9

37.7

 101

 106

 107

 115

 103

 57

 103

 109

 100

 111

 92

 103

 119

 106

 124

 82

 101

 103

 78

 103

 90

 99

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1597783-3     QC Sample: L2202947-05    Client ID:  MS 
Sample 

38.1

38.1

33.8

35.7

38.1

35.8

38.1

34.8

38.1

36.3

36.3

38.1

35.4

38.1

36.6

36.6

38.1

38.1

36.7

38.1

38.1

38.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Recovery
LimitsQual Qual Qual

Serial_No:02082214:34

Page 46 of 61



Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.891J

44.7

37.5

 117

 96

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1597783-3     QC Sample: L2202947-05    Client ID:  MS 
Sample 

38.1

38.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

132

556

341

97

52

141

99

71

129

117

148

255

95

103

36

102

104

129

132

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

6.03

4.24

2.87

ND

3.29

0.755JF

0.701J

ND

0.895J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

6.21

4.57

2.84

ND

3.46

0.938JF

0.665J

ND

0.886J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

3

7

1

NC

5

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1597783-4    QC Sample:  L2203767-05  Client ID:  
DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

02/08/22

Qual

Serial_No:02082214:34
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

0.972J

ND

ND

ND

0.801J

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1597783-4    QC Sample:  L2203767-05  Client ID:  
DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

102

107

144

494

142

103

126

104

279

107

101

86

554

106

63

13

59

66

Q

Q

Q

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

02/08/22

107

113

142

471

148

106

121

106

280

110

106

97

551

128

72

15

68

77

%Recovery Qualifier

Q

Q

Q

Q

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1597783-4    QC Sample:  L2203767-05  Client ID:  
DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 72 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

02/08/22

77

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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INORGANICS
&

MISCELLANEOUS

Serial_No:02082214:34
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FF

SLUDGEClient ID:
01/15/22 10:40Date Collected:
01/18/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

VERGENNES, VTSample Location:

L2202626-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 18.8 % 10.100 01/20/22 17:37 121,2540G GF

Date 
Prepared

-

02/08/22

MDL

0.100

Sample Depth:

Serial_No:02082214:34
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Solids, Total 11.2 11.1 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1596100-1    QC Sample:  L2202703-01  Client ID:  DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

02/08/22

Qual

Serial_No:02082214:34
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*Values in parentheses indicate holding time in days

L2202626-01A

L2202626-01B

L2202626-01C

L2202626-01D

L2202626-02A

L2202626-02B

L2202626-03A

L2202626-03B

L2202626-03C

L2202626-03D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

Plastic 8oz unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC PFAS P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

02/08/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:02082214:34
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VT DEC PFAS P2Project Name:

Project Number:

L2202626Lab Number:

Report Date: 02/08/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Project Name:

Project Number:

Lab Number:

Report Date:

L2202626VT DEC PFAS P2

Not Specified 02/08/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -
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 -
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Project Name:

Project Number:

Lab Number:

Report Date:

L2202626VT DEC PFAS P2

Not Specified 02/08/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2202626VT DEC PFAS P2

Not Specified

REFERENCES 

02/08/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2169100

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

01/11/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2169100-01

L2169100-02

L2169100-03

Alpha 
Sample ID

STORM WATER

MIST SUPPRESSENT

EFFLUENT-12102021

Client ID

SWANTON, VT

SWANTON, VT

SWANTON, VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2169100
01/11/22

12/10/21 09:50

12/10/21 09:10

12/10/21 09:25

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

12/15/21

12/15/21

12/15/21
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VT DEC P2
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Project Name:

Project Number:

Lab Number:

Report Date:
L2169100

01/11/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC P2
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Project Name:

Project Number:
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Report Date:
L2169100

01/11/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2169100-01RE, -02RE, and -03RE: The sample has elevated detection limits due to the limited sample 

volume utilized during extraction, as required by the sample matrix.

L2169100-01RE and -03RE: The sample was re-extracted with the method required holding time exceeded 

due to QC failures in the original extraction. The results of the re-extraction are reported.

L2169100-02RE: The sample was re-extracted with the method required holding time exceeded due to matrix 

interferences with internal standards in the original extraction. The results of the re-extraction are reported. The

result(s) should be considered estimated, and are qualified with an E flag, for any compound(s) that exceeded 

the calibration range. Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1592636-1 and WG1592636-3: Extracted Internal Standard recoveries were outside the acceptance 

criteria for individual analytes. Please refer to the surrogate section of the report for details.

WG1592636-3: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix. The result(s) should be considered estimated, and are qualified 

with an E flag, for any compound(s) that exceeded the calibration range. The sample was extracted with the 

method required holding time exceeded.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2169100-01 and -03: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low 

recoveries of this surrogate demonstrate that the associated compounds have been converted to a different 

PFAS constituent (Limit 0-25%).

L2169100-01 and -03: The sample has elevated detection limits due to the limited sample volume utilized 

during extraction, as required by the sample matrix.

L2169100-01 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2169100-01 and -03: The sample was extracted with the method required holding time exceeded.

WG1590799-4: This blank represents the oxidation blank associated with L2169100-01 and -03. Extracted 

Serial_No:01112214:10
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Case Narrative (continued)
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Report Date:
L2169100

01/11/22

Internal Standard recoveries were outside the acceptance criteria for individual analytes. Please refer to the 

surrogate section of the report for details. The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  01/11/22                  
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

250

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

01/11/22

STORM WATERClient ID:
12/10/21 09:50Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 10:43
MP

ALPHA 23528
Extraction Date: 01/06/22 08:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10

Page 8 of 49



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

80

88

102

0

78

78

100

80

92

92

95

96

90

85

218

203

183

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/11/22

STORM WATERClient ID:
12/10/21 09:50Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10

Page 9 of 49



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

130

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

01/11/22

STORM WATERClient ID:
12/10/21 09:50Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-01Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/06/22 11:32
MP

ALPHA 23528
Extraction Date: 01/05/22 10:55

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10

Page 10 of 49



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

85

106

104

70

85

84

103

93

71

97

100

101

68

78

99

25

76

89

89

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

01/11/22

STORM WATERClient ID:
12/10/21 09:50Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-01Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10

Page 11 of 49



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

E

Dilution Factor

ND

ND

ND

539000

ND

ND

ND

ND

ND

22800000

ND

ND

ND

ND

1050000

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

01/11/22

MIST SUPPRESSENTClient ID:
12/10/21 09:10Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-02Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/11/22 09:03
MP

ALPHA 23528
Extraction Date: 01/11/22 07:22

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10

Page 12 of 49



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

104

98

132

106

130

128

128

107

978

111

118

105

74

78

100

101

74

91

88

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/11/22

MIST SUPPRESSENTClient ID:
12/10/21 09:10Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-02Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10

Page 13 of 49



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

165

ND

55.7

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

250

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

01/11/22

EFFLUENT-12102021Client ID:
12/10/21 09:25Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 10:59
MP

ALPHA 23528
Extraction Date: 01/06/22 08:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10

Page 14 of 49



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

79

84

100

0

77

75

95

74

84

91

84

88

74

69

209

199

178

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/11/22

EFFLUENT-12102021Client ID:
12/10/21 09:25Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10

Page 15 of 49



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

295

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

01/11/22

EFFLUENT-12102021Client ID:
12/10/21 09:25Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-03Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/06/22 11:49
MP

ALPHA 23528
Extraction Date: 01/05/22 10:55

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

68

83

102

70

71

75

101

76

67

84

108

91

92

54

95

11

47

87

70

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

01/11/22

EFFLUENT-12102021Client ID:
12/10/21 09:25Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-03Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

01/11/22

RESULTS SUMMARY

L2169100-01Lab ID:

STORM WATERClient ID:
SWANTON, VTSample Location:

12/10/21 09:50Date Collected:

12/15/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:01112214:10
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

01/11/22

L2169100-03Lab ID:

EFFLUENT-12102021Client ID:
SWANTON, VTSample Location:

12/10/21 09:25Date Collected:

12/15/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

165

ND

55.7

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

165

0

55.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

221

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/06/22 10:43
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 10:55

01/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590792-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/06/22 10:43
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 10:55

01/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590792-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

92

109

98

71

95

92

97

94

72

101

100

101

78

62

102

43

77

92

94

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/07/22 09:36
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/07/22 09:36
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

92

108

98

88

86

92

84

95

94

107

99

90

83

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/07/22 10:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/07/22 10:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

86

94

0

80

81

93

79

91

94

96

92

84

79

218

212

191

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22 08:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/11/22 07:22

01/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1592636-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22 08:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/11/22 07:22

01/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1592636-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

105

95

132

103

119

117

123

105

70

98

114

107

71

69

101

102

76

91

92

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01112214:10
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 91

 92

 87

 97

 87

 82

 87

 94

 94

 94

 80

 92

 93

 80

 81

 86

 95

 89

 90

 90

 97

 88

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590792-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

Qual Qual Qual

Serial_No:01112214:10
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 100

 88

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590792-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94
107
103
75
93
90
99
92
74
94
96
111
84
77
105
58
78
102
89

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 98

 101

 92

 99

 86

 101

 97

 103

 82

 95

 94

 95

 78

 94

 96

 105

 113

 102

94

96

90

93

85

98

96

98

83

102

94

89

88

100

95

96

106

89

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

4

5

2

6

1

3

1

5

1

7

0

7

12

6

1

9

6

14

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590799-2   WG1590799-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

Qual Qual Qual

Serial_No:01112214:10
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590799-2   WG1590799-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89
100
96
89
87
92
87
98
91
100
103
88
80

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

89
102
93
85
82
89
82
91
87
102
101
93
83

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 88

 91

 88

 97

 86

 96

 88

 92

 89

 112

 92

 90

 98

 90

 103

 97

 111

 86

 93

 86

 79

 88

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1592636-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

Qual Qual Qual

Serial_No:01112214:10
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 98

 84

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1592636-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

105
96
126
103
119
113
118
106
77
98
109
102
73
74
97
105
81
91
87

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

2.09

2.39

ND

ND

1.99

ND

ND

ND

4.06

35.2

ND

ND

3.91

ND

ND

ND

ND

ND

ND

ND

ND

ND

40.2

39.6

35.4

36.9

39.4

33.0

39.3

38.6

43.8

138

33.5

39.6

39.6

34.8

34.5

30.5

37.7

38.1

34.1

39.8

36.6

39.6

 94

 91

 93

 97

 92

 86

 93

 101

 98

 265

 86

 96

 94

 85

 88

 78

 92

 94

 87

 98

 90

 97

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590792-3     QC Sample: L2171282-02    Client ID:  MS 
Sample 

40.8

40.8

36.2

38.1

40.8

38.3

40.8

37.2

40.8

38.8

38.8

40.8

37.8

40.8

39.1

39.2

40.8

40.8

39.3

40.8

40.8

40.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

Recovery
LimitsQual Qual

Q

Qual

Serial_No:01112214:10
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

40.1

35.3

 98

 87

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590792-3     QC Sample: L2171282-02    Client ID:  MS 
Sample 

40.8

40.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

94

171

135

81

71

81

83

76

81

98

70

80

81

86

25

98

82

88

97

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

8.46

15.3

2.61

ND

10.1

ND

10.5

7.20

32.3

4.22

2.62

5.63

143

3.11

ND

ND

ND

ND

ND

ND

10.3

16.6

2.83

ND

11.2

ND

12.4

7.09

34.8

11.0

2.77

5.76

158

3.59

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

20

8

8

NC

10

NC

17

2

7

89

6

2

10

14

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590792-4    QC Sample:  L2171282-03  Client 
ID:  DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

01/11/22

Qual

Q
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590792-4    QC Sample:  L2171282-03  Client 
ID:  DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

92

98

99

162

82

88

101

90

118

88

81

88

73

69

83

9

73

74

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/11/22

92

98

98

163

87

91

100

94

113

93

88

93

82

78

95

21

69

78

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590792-4    QC Sample:  L2171282-03  Client 
ID:  DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 71 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/11/22

71

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

539000

ND

ND

ND

ND

ND

22800000E

ND

ND

ND

ND

1050000

ND

ND

ND

ND

ND

ND

ND

ND

549000

ND

ND

ND

ND

ND

23100000E

ND

ND

ND

ND

1050000

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

2

NC

NC

NC

NC

NC

1

NC

NC

NC

NC

0

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1592636-3    QC Sample:  L2169100-02  Client ID:  
MIST SUPPRESSENT 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

01/11/22

Qual

Serial_No:01112214:10
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1592636-3    QC Sample:  L2169100-02  Client ID:  
MIST SUPPRESSENT 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

104

97

129

103

128

126

122

106

958

108

116

105

68

76

98

106

80

91

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/11/22

104

98

132

106

130

128

128

107

978

111

118

105

74

78

100

101

74

91

%Recovery Qualifier

Q

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:01112214:10

Page 40 of 49



Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1592636-3    QC Sample:  L2169100-02  Client ID:  
MIST SUPPRESSENT 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 87 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/11/22

88

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:01112214:10
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*Values in parentheses indicate holding time in days

L2169100-01A

L2169100-01B

L2169100-01C

L2169100-01D

L2169100-02A

L2169100-02B

L2169100-02C

L2169100-02D

L2169100-03A

L2169100-03B

L2169100-03C

L2169100-03D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

01/11/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:01112214:10
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VT DEC P2Project Name:

Project Number:

L2169100Lab Number:

Report Date: 01/11/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2169100VT DEC P2

Not Specified 01/11/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2169100VT DEC P2

Not Specified 01/11/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2169100VT DEC P2

Not Specified 01/11/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:01112214:10
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2169100VT DEC P2

Not Specified

REFERENCES 

01/11/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2170827

Weston & Sampson

2190486-B-2

VT DEC WWTF P2

Client:

Project Name:

Project Number:

01/12/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2170827-01

L2170827-02

L2170827-03

L2170827-04

Alpha 
Sample ID

GE-3-1270 EFF

GE-3-1270 SLUDGE

GE-3-0306 EFFLUENT

GE-3-0306 SLUDGE

Client ID

RUTLAND, VT

RUTLAND, VT

RUTLAND, VT

RUTLAND, VT

Sample 
Location

VT DEC WWTF P2

2190486-B-2

Project Name:
Project Number:

Lab Number: 
Report Date:

L2170827
01/12/22

12/22/21 08:25

12/22/21 08:20

12/22/21 09:48

12/22/21 09:45

Collection 
Date/TimeMatrix Receive Date

WATER

SLUDGE

WATER

SLUDGE

12/23/21

12/23/21

12/23/21

12/23/21
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VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

Lab Number:

Report Date:
L2170827

01/12/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

Lab Number:

Report Date:
L2170827

01/12/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2170827-01, -02, -03, and -04: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

WG1588942-1: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2170827-01 and -03: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low 

recoveries of this surrogate demonstrate that the associated compounds have been converted to a different 

PFAS constituent (Limit 0-25%).

L2170827-01 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2170827-01 and -03: The sample was extracted with the method required holding time exceeded.

WG1590799-4: This blank represents the oxidation blank associated with L2170827-01 and -03.

WG1590799-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1590799-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  01/12/22                  
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

01/12/22

GE-3-1270 EFFClient ID:
12/22/21 08:25Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/06/22 19:50
MP

ALPHA 23528
Extraction Date: 01/05/22 18:20

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

72

79

98

198

72

71

98

79

176

81

96

91

158

119

93

20

72

85

82

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-1270 EFFClient ID:
12/22/21 08:25Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

9.67

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

01/12/22

GE-3-1270 EFFClient ID:
12/22/21 08:25Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 11:16
MP

ALPHA 23528
Extraction Date: 01/06/22 08:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30

Page 9 of 58



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

74

79

97

0

70

70

94

71

78

97

81

84

78

80

193

173

160

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-1270 EFFClient ID:
12/22/21 08:25Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 10 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

0.589

0.589

0.294

1.18

0.589

1.18

0.294

0.294

0.294

0.589

0.589

0.294

0.294

0.294

0.589

1.18

0.589

0.589

0.589

0.589

0.589

0.589

0.589

0.589

01/12/22

GE-3-1270 SLUDGEClient ID:
12/22/21 08:20Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-02Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 00:31
HT

ALPHA 23528
Extraction Date: 12/29/21 19:00

 42%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30

Page 11 of 58



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

82

76

101

497

74

83

92

83

337

73

93

84

185

101

79

16

72

74

66

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-1270 SLUDGEClient ID:
12/22/21 08:20Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 12 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

01/12/22

GE-3-0306 EFFLUENTClient ID:
12/22/21 09:48Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/06/22 20:06
MP

ALPHA 23528
Extraction Date: 01/05/22 18:20

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30

Page 13 of 58



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

73

74

102

236

77

73

101

75

159

80

95

87

147

105

86

19

79

87

77

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-0306 EFFLUENTClient ID:
12/22/21 09:48Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 14 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

4.18

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

9.42

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

01/12/22

GE-3-0306 EFFLUENTClient ID:
12/22/21 09:48Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 11:32
MP

ALPHA 23528
Extraction Date: 01/06/22 08:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30

Page 15 of 58



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

69

76

91

0

67

68

91

70

82

86

82

86

75

71

173

167

143

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-0306 EFFLUENTClient ID:
12/22/21 09:48Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 16 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

0.342

0.342

0.171

0.684

0.342

0.684

0.171

0.171

0.171

0.342

0.342

0.171

0.171

0.171

0.342

0.684

0.342

0.342

0.342

0.342

0.342

0.342

0.342

0.342

01/12/22

GE-3-0306 SLUDGEClient ID:
12/22/21 09:45Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-04Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 00:47
HT

ALPHA 23528
Extraction Date: 12/29/21 19:00

 70%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

87

77

173

772

62

93

102

90

524

46

95

96

537

71

113

38

205

165

163

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-0306 SLUDGEClient ID:
12/22/21 09:45Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 18 of 58



VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

01/12/22

RESULTS SUMMARY

L2170827-01Lab ID:

GE-3-1270 EFFClient ID:
RUTLAND, VTSample Location:

12/22/21 08:25Date Collected:

12/23/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:01122216:30
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VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

01/12/22

L2170827-03Lab ID:

GE-3-0306 EFFLUENTClient ID:
RUTLAND, VTSample Location:

12/22/21 09:48Date Collected:

12/23/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

4.18

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

4.18

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4.18

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/06/22 22:51
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 12/29/21 19:00

01/12/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02,04    Batch:   WG1588942-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/06/22 22:51
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 12/29/21 19:00

01/12/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02,04    Batch:   WG1588942-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

86

83

114

180

96

95

108

88

117

92

108

95

118

74

102

16

79

99

85

Q

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/09/22 12:34
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 12/29/21 19:00

01/12/22

Analyst: SG

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

0.250ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02,04    Batch:   WG1588942-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 62 10-117

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

(Extracted Internal Standard)

Serial_No:01122216:30

Page 23 of 58



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/07/22 09:36
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/12/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/07/22 09:36
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/12/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

92

108

98

88

86

92

84

95

94

107

99

90

83

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/07/22 10:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/12/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/07/22 10:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/12/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

86

94

0

80

81

93

79

91

94

96

92

84

79

218

212

191

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/06/22 17:54
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 18:20

01/12/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590953-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/06/22 17:54
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 18:20

01/12/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590953-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

98

117

107

66

102

96

104

104

65

106

104

110

71

91

99

43

91

94

86

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/09/22 11:00
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 18:20

01/12/22

Analyst: SG

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

2.00ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590953-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 74 10-112

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 89

 92

 90

 98

 87

 92

 88

 97

 91

 98

 91

 90

 98

 90

 101

 92

 98

 85

 91

 92

 90

 91

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02,04    Batch:   WG1588942-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Qual Qual Qual

Serial_No:01122216:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 91

 95

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02,04    Batch:   WG1588942-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
85
116
136
102
102
115
96
103
97
108
99
107
81
105
29
92
101
93

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorooctanesulfonamide (FOSA)  119 - 67-137 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02,04    Batch:   WG1588942-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 60 10-117

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 98

 101

 92

 99

 86

 101

 97

 103

 82

 95

 94

 95

 78

 94

 96

 105

 113

 102

94

96

90

93

85

98

96

98

83

102

94

89

88

100

95

96

106

89

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

4

5

2

6

1

3

1

5

1

7

0

7

12

6

1

9

6

14

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590799-2   WG1590799-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Qual Qual Qual

Serial_No:01122216:30
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590799-2   WG1590799-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89
100
96
89
87
92
87
98
91
100
103
88
80

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

89
102
93
85
82
89
82
91
87
102
101
93
83

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 98

 98

 98

 105

 95

 94

 99

 106

 98

 101

 83

 98

 95

 90

 91

 87

 109

 101

 93

 99

 100

 98

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590953-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Qual Qual Qual

Serial_No:01122216:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 110

 90

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590953-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
113
104
69
95
90
100
95
71
96
108
106
79
83
93
42
92
92
103

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorooctanesulfonamide (FOSA)  121 - 46-170 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590953-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 75 10-112

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

16.8

16.5

14.9

18.4

16.8

16.5

16.8

16.9

17.2

17.7

17.9

17.0

18.8

17.6

17.7

16.1

16.8

16.4

17.0

 89

 87

 89

 104

 89

 93

 89

 98

 91

 94

 102

 90

 104

 97

 94

 88

 89

 87

 88

16.4

16.3

14.8

17.2

16.5

16.2

16.6

16.2

17.8

17.6

18.5

17.5

18.3

16.4

16.8

15.7

16.6

16.7

17.2

87

86

88

97

87

91

88

94

94

93

106

93

101

90

89

86

88

89

89

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

72-129

68-136

69-133

65-137

69-125

64-136

59-134

69-135

66-139

69-133

2

1

1

7

2

2

1

4

3

1

3

3

3

7

5

3

1

2

1

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02,04    QC Batch ID: WG1588942-3  WG1588942-4   QC Sample: L2169871-01    
Client ID:  MS Sample 

18.9

18.9

16.8

17.7

18.9

17.8

18.9

17.3

18.9

18.9

17.5

18.9

18.1

18.2

18.9

18.2

18.9

18.9

18.9

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS) 224 19-175Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

214

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30

Page 39 of 58



Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02,04    QC Batch ID: WG1588942-3  WG1588942-4   QC Sample: L2169871-01    
Client ID:  MS Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

249

77

80

78

83

86

52

60

82

64

82

80

83

86

14-167

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

79-136

75-130

72-140

74-139

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

245

78

85

79

85

88

54

61

83

66

85

83

85

89

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

35.7

36.2

32.2

33.6

35.4

30.2

35.2

33.8

35.0

36.7

28.0

39.2

29.6

29.4

29.7

27.9

36.3

37.2

28.4

37.8F

41.5

36.8

 96

 96

 98

 98

 96

 88

 96

 101

 96

 106

 81

 107

 87

 80

 85

 79

 99

 102

 81

 104

 114

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590953-3     QC Sample: L2171157-01    Client ID:  MS 
Sample 

36.5

36.5

32.4

34.2

36.5

34.3

36.5

33.4

36.5

34.8

34.8

36.5

33.9

36.5

35

35.1

36.5

36.5

35.2

36.5

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Recovery
LimitsQual Qual Qual

Serial_No:01122216:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

38.1

32.6

451F

30.8

34.8

25.0

 104

 89

 127

 89

 95

 68

-

-

-

-

-

-

-

-

-

-

-

-

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590953-3     QC Sample: L2171157-01    Client ID:  MS 
Sample 

36.5

36.5

356

34.5

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

10-206

Surrogate % Recovery
Acceptance

CriteriaQualifier

64

66

60

81

52

55

79

86

64

64

94

77

77

61

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590953-3     QC Sample: L2171157-01    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

67

77

11

102

68

68

96

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590953-4    QC Sample:  L2171158-01  Client 
ID:  DUP Sample 

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

01/12/22

Qual

Serial_No:01122216:30
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590953-4    QC Sample:  L2171158-01  Client 
ID:  DUP Sample 

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

84

92

87

94

86

87

88

85

62

81

85

90

44

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/12/22

91

102

97

99

95

92

95

90

65

89

97

101

64

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590953-4    QC Sample:  L2171158-01  Client 
ID:  DUP Sample 

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

60

80

19

72

75

72

104

59

24-116

55-137

10-112

27-126

48-131

22-136

10-165

10-206

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/12/22

77

92

23

63

80

81

101

67

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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INORGANICS
&

MISCELLANEOUS

Serial_No:01122216:30
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FF

GE-3-1270 SLUDGEClient ID:
12/22/21 08:20Date Collected:
12/23/21Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

RUTLAND, VTSample Location:

L2170827-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 42.3 % 10.100 12/29/21 16:43 121,2540G GF

Date 
Prepared

-

01/12/22

MDL

--

Sample Depth:

Serial_No:01122216:30
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FF

GE-3-0306 SLUDGEClient ID:
12/22/21 09:45Date Collected:
12/23/21Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

RUTLAND, VTSample Location:

L2170827-04Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 70.0 % 10.100 12/29/21 16:43 121,2540G GF

Date 
Prepared

-

01/12/22

MDL

--

Sample Depth:

Serial_No:01122216:30
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Solids, Total 84.4 84.6 % 0 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  02,04    QC Batch ID:  WG1588902-1    QC Sample:  L2165574-01  Client ID:  DUP Sample 

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

01/12/22

Qual

Serial_No:01122216:30
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*Values in parentheses indicate holding time in days

L2170827-01A

L2170827-01B

L2170827-01C

L2170827-01D

L2170827-02A

L2170827-02B

L2170827-03A

L2170827-03B

L2170827-03C

L2170827-03D

L2170827-04A

L2170827-04B

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

Plastic 8oz unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

Plastic 8oz unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC WWTF P2

2190486-B-2

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

01/12/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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Project Name:

Project Number:

L2170827Lab Number:

Report Date: 01/12/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2170827VT DEC WWTF P2

2190486-B-2 01/12/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2170827VT DEC WWTF P2

2190486-B-2 01/12/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Project Number:

Lab Number:

Report Date:
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Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:01122216:30
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2170827VT DEC WWTF P2

2190486-B-2

REFERENCES 

01/12/22

Serial_No:01122216:30

Page 56 of 58



Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2204817

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

02/17/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2204817-01

Alpha 
Sample ID

EFFLUENT-01212022

Client ID

BRATTLEBORO, VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2204817
02/17/22

01/21/22 11:20

Collection 
Date/TimeMatrix Receive Date

WATER 01/28/22
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VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2204817

02/17/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2204817

02/17/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2204817-01 and WG1600176-1: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2204817-01: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries of 

this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

L2204817-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2204817-01 and WG1601071-4: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

WG1601071-4: This blank represents the oxidation blank associated with L2204817-01.

WG1601071-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  02/17/22                  

Serial_No:02172218:05
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ORGANICS
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

F

GF

Dilution Factor

ND

ND

ND

ND

ND

ND

ND

2.22

ND

ND

ND

ND

21.0

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2204817

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

02/17/22

EFFLUENT-01212022Client ID:
01/21/22 11:20Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2204817-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
02/02/22 06:30
HT

ALPHA 23528
Extraction Date: 02/01/22 13:10

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:02172218:05
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2204817

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

68

71

110

476

74

80

107

80

377

88

98

86

104

58

93

8

86

90

76

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/17/22

EFFLUENT-01212022Client ID:
01/21/22 11:20Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2204817-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02172218:05
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2204817

20.0

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

02/17/22

EFFLUENT-01212022Client ID:
01/21/22 11:20Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2204817-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
02/05/22 00:17
RS

ALPHA 23528
Extraction Date: 02/03/22 11:40

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:02172218:05
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2204817

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

74

82

99

1

69

72

99

72

77

82

66

59

53

52

206

175

163

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/17/22

EFFLUENT-01212022Client ID:
01/21/22 11:20Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2204817-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02172218:05
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

02/17/22

RESULTS SUMMARY

L2204817-01Lab ID:

EFFLUENT-01212022Client ID:
BRATTLEBORO, VTSample Location:

01/21/22 11:20Date Collected:

01/28/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

2.22

ND

ND

ND

21.0

ND

ND

ND

ND

ND

ND

ND

F

GF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/02/22 00:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/01/22 13:10

02/17/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1600176-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/02/22 00:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/01/22 13:10

02/17/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1600176-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

92

110

112

148

100

99

110

90

106

88

103

89

103

69

90

56

78

87

74

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/04/22 23:11
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/03/22 11:40

02/17/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1601071-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/04/22 23:11
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/03/22 11:40

02/17/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1601071-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94

104

104

88

88

105

91

92

97

90

93

84

74

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02172218:05

Page 15 of 34



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/04/22 23:27
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/03/22 11:40

02/17/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1601071-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/04/22 23:27
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/03/22 11:40

02/17/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1601071-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

80

92

103

0

78

81

106

80

82

90

72

73

66

58

223

200

174

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02172218:05
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 90

 92

 90

 92

 91

 95

 89

 97

 89

 96

 92

 90

 100

 94

 110

 97

 90

 88

 100

 90

 87

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1600176-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/17/22

Qual Qual Qual

Serial_No:02172218:05
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 91

 92

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1600176-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
105
106
109
98
98
103
92
92
90
95
90
83
78
93
56
81
90
79

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/17/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02172218:05
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 96

 99

 93

 99

 102

 102

 115

 110

 99

 104

 114

 94

 102

 99

 105

 102

 106

 100

98

102

94

101

102

102

115

100

97

106

109

100

105

104

106

106

110

109

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

1

2

0

0

0

10

2

2

4

6

3

5

1

4

4

9

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1601071-2   WG1601071-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/17/22

Qual Qual Qual

Serial_No:02172218:05
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1601071-2   WG1601071-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
99
98
89
86
99
83
91
92
92
96
87
77

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

93
99
107
88
87
110
91
90
104
87
98
86
73

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/17/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02172218:05
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

2.99

6.09

ND

ND

7.49

ND

11.9

8.08

13.9

ND

ND

2.22

3.22

ND

ND

ND

ND

ND

ND

ND

ND

ND

39.4

43.9

34.5

35.4

44.9

36.7

47.6

43.8

50.1

36.8

37.6

38.8

41.4

36.0

41.8

36.1

41.7

36.7

38.5

38.4

36.6

37.2

 91

 95

 93

 95

 94

 95

 89

 98

 91

 97

 99

 92

 103

 89

 109

 94

 104

 92

 100

 96

 92

 93

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1600176-3     QC Sample: L2204401-11    Client ID:  MS 
Sample 

40

40

35.5

37.4

40

37.6

40

36.5

40

38

38

40

37.1

40

38.4

38.4

40

40

38.5

40

40

40

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/17/22

Recovery
LimitsQual Qual Qual

Serial_No:02172218:05
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

38.6

39.1

 97

 96

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1600176-3     QC Sample: L2204401-11    Client ID:  MS 
Sample 

40

40

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/17/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

73

121

85

63

53

80

78

77

80

105

78

67

77

91

23

96

75

75

107

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:02172218:05
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

3.28

4.82

ND

ND

4.18

ND

3.87

3.25

19.3

ND

ND

2.13

16.3

ND

ND

ND

ND

ND

ND

ND

3.05

5.11

ND

ND

4.18

ND

3.74

3.34

19.3

1.93

ND

2.03

15.3

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

7

6

NC

NC

0

NC

3

3

0

NC

NC

5

6

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1600176-4    QC Sample:  L2204401-12  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

02/17/22

Qual
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1600176-4    QC Sample:  L2204401-12  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

77

89

107

144

75

81

108

76

85

77

98

77

68

54

78

18

62

69

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

02/17/22

77

89

102

130

75

79

105

76

82

73

86

70

67

50

72

19

54

66

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1600176-4    QC Sample:  L2204401-12  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 63 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

02/17/22

65

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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*Values in parentheses indicate holding time in days

L2204817-01A

L2204817-01B

L2204817-01C

L2204817-01D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

NA

NA

NA

NA

2.0

2.0

2.0

2.0

Y

Y

Y

Y

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

02/17/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:02172218:05
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VT DEC P2Project Name:

Project Number:

L2204817Lab Number:

Report Date: 02/17/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2204817VT DEC P2

Not Specified 02/17/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2204817VT DEC P2

Not Specified 02/17/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2204817VT DEC P2

Not Specified 02/17/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:02172218:05
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2204817VT DEC P2

Not Specified

REFERENCES 

02/17/22

Serial_No:02172218:05

Page 32 of 34



Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2214714

Weston & Sampson

Not Specified

VTDE WWTF P2

Client:

Project Name:

Project Number:

04/06/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2214714-01

Alpha 
Sample ID

FILTER CAKE (X2)

Client ID

BRATTLEBORO, VT

Sample 
Location

VTDE WWTF P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2214714
04/06/22

01/26/22 12:45

Collection 
Date/TimeMatrix Receive Date

SLUDGE 01/28/22

Serial_No:04062216:41
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VTDE WWTF P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2214714

04/06/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:04062216:41
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Case Narrative (continued)

VTDE WWTF P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2214714

04/06/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2214714-01: The sample was extracted with the method required holding time exceeded with client 

authorization. Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details. Several Extracted Internal Surrogate 

were impacted by matrix interference and the associated target compounds are not reported.

WG1621837-1: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

The WG1621837-2 LCS recovery, associated with L2214714-01, is above the acceptance criteria for  and 

perfluorotetradecanoic acid (pfta) (134%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  04/06/22                  

Serial_No:04062216:41
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ORGANICS

Serial_No:04062216:41

Page 5 of 25



SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorohexanoic Acid (PFHxA)

Perfluoroheptanoic Acid (PFHpA)

Perfluorooctanoic Acid (PFOA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDE WWTF P2

Not Specified

L2214714

12.3

12.3

12.3

6.13

6.13

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

89

94

436

281

84

61-135

58-150

66-128

71-129

75-130

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

04/06/22

FILTER CAKE (X2)Client ID:
01/26/22 12:45Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2214714-01Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
04/01/22 08:04
HT

ALPHA 23528
Extraction Date: 03/31/22 06:53

 16%Percent Solids: 

MDL

--

--

--

--

--

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04062216:41
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/01/22 06:25
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/31/22 06:53

04/06/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1621837-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:04062216:41
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/01/22 06:25
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/31/22 06:53

04/06/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1621837-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

105

121

110

88

108

105

116

102

103

101

104

106

104

141

119

60

134

132

91

Q

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:04062216:41
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 103

 103

 102

 110

 107

 107

 102

 126

 109

 117

 115

 116

 122

 116

 109

 107

 100

 93

 119

 110

 112

 100

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1621837-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/06/22

Qual Qual Qual

Serial_No:04062216:41
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 139

 134

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1621837-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

103
115
111
110
106
105
116
97
115
95
104
95
111
128
112
44
115
127
87

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

04/06/22

Acceptance
Criteria

Qual Qual

Q

Qual

(Extracted Internal Standard)

Serial_No:04062216:41
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

29.1

31.1

ND

ND

8.31

ND

4.84

ND

3.45

ND

ND

1.19

22.1F

ND

7.76

ND

ND

ND

ND

ND

ND

ND

44.2

43.9

12.4

15.5

24.1

14.3

18.8

15.6

18.1

15.8

15.2

16.6

41.1F

16.0

21.0

14.6

16.6F

13.0

15.0

14.5F

21.9

13.8

 106

 90

 98

 116

 110

 106

 98

 119

 102

 116

 111

 108

 143

 108

 97

 106

 116

 89

 109

 101

 153

 97

39.0

41.6

13.3

16.8

22.7

14.6

19.6

18.8

19.3

18.0

15.0

17.5

34.4F

18.0

20.5

15.6

16.4

14.6

16.1

14.9

21.1

15.4

67

72

102

122

98

106

100

140

108

129

107

111

90

119

90

110

112

98

113

101

144

105

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

13

5

7

8

6

2

4

19

6

13

1

5

18

12

2

7

1

12

7

3

4

11

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1621837-3  WG1621837-4   QC Sample: L2214505-02    
Client ID:  MS Sample 

14.3

14.3

12.7

13.4

14.3

13.4

14.3

13.1

14.3

13.6

13.6

14.3

13.3

14.3

13.7

13.8

14.3

14.3

13.8

14.3

14.3

14.3

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/06/22

Recovery
LimitsQual Qual

Q

Q

Q

Q

Q

Qual

Serial_No:04062216:41
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

19.1

17.9

125F

11.2

16.2

10.1

 134

 125

 90

 83

 113

 71

19.6

19.4

161F

12.5

17.7

11.6

133

132

112

90

120

79

66-139

69-133

41-165

68-143

18-191

10-123

3

8

25

11

9

14

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1621837-3  WG1621837-4   QC Sample: L2214505-02    
Client ID:  MS Sample 

14.3

14.3

139

13.5

14.3

14.3

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/06/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

597

379

559

103

71

129

96

84

65

75

94

110

79

83

19-175

14-167

20-154

10-203

34-137

31-134

61-155

75-130

66-128

71-129

78-139

54-150

24-159

10-145

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

536

358

466

96

51

113

89

77

56

70

84

91

71

69

% Recovery Qualifier

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:04062216:41
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1621837-3  WG1621837-4   QC Sample: L2214505-02    
Client ID:  MS Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/06/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

89

66

49

92

85

82

87

61-135

58-150

10-117

79-136

75-130

72-140

74-139

Surrogate % Recovery
Acceptance

CriteriaQualifier

79

60

41

79

78

74

77

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:04062216:41
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INORGANICS
&

MISCELLANEOUS

Serial_No:04062216:41
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FF

FILTER CAKE (X2)Client ID:
01/26/22 12:45Date Collected:
01/28/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

BRATTLEBORO, VTSample Location:

L2214714-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDE WWTF P2

Not Specified

L2214714

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 16.3 % 10.100 02/02/22 20:07 121,2540G GF

Date 
Prepared

-

04/06/22

MDL

--

Sample Depth:

Serial_No:04062216:41
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*Values in parentheses indicate holding time in days

L2214714-01A

L2214714-01B

Plastic 8oz unpreserved

Plastic 8oz unpreserved

A

A

NA

NA

2.0

2.0

Y

Y

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VTDE WWTF P2

Not Specified

A2-TS(7),A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2214714Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

04/06/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:04062216:41
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VTDE WWTF P2Project Name:

Project Number:

L2214714Lab Number:

Report Date: 04/06/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:04062216:41
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2214714VTDE WWTF P2

Not Specified 04/06/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Serial_No:04062216:41
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2214714VTDE WWTF P2

Not Specified 04/06/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:04062216:41
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2214714VTDE WWTF P2

Not Specified 04/06/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:04062216:41
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2214714VTDE WWTF P2

Not Specified

REFERENCES 

04/06/22

Serial_No:04062216:41
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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□ Done 0 Not neededa Lab to do 
Prosf!rvation 
□ 1.8b lo do
,,__spooly� 

--------------------------------

L2214714  

kb 3/22/22

14714-01 ---------------
-------
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£.B Pre.L,{� .:)V\
GSP Coatings, Inc. 
101 John Seitz Dr. 
Brattleboro, VT 05301
802.246.5812 (lab) 
Sample Information 
f=P, 1-1-�.,...0-� 

f�r•�L,, 
-e. ld 'O, .n\\C_ .J-

Ir f' ,g, 1 /

Sampled By: 
!Print Name:< ,
'Packed B>[
Print Name:
, Rec'd at L_ab By:
I Print Name: 

Date Tim� 
'{tl,fc.1. 

I 
l'llJ,S 

,, � 

,. ,. 

I 

Chain of Custody 

Type&Matrix 
-' /4ol,d 

.) / 
,. 
,, 

/ DateSent 
__ I __ - ss-�--z._¥:;'c9 Po# wgs z--:- -- ¥;'.<9 ('. 0-. ReE_ort to Rachel Mackintosh 

Email rachel.mackintosh@gsprecision.com 
Preservative? Analysis Required 
cl,,1 l\<..A-

� 

,. 

Custody Record 
Date & Time Same_led: , 
Relinquished: 
Date & Time Packed: , 
Relinquished: 
Date & Time Received: 
Date Analyzed: 
Analyst Comments: 

..-z_:---IS 
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L2211036

Weston & Sampson

Not Specified

VT DEC P2 GE-1

Client:

Project Name:

Project Number:

03/18/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:03182217:40
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L2211036-01

L2211036-02

L2211036-03

Alpha 
Sample ID

FIELD BLANK-GE-1

GE-1-EFFLUENT

GE-1-SLUDGE

Client ID

RUTLAND, VT

RUTLAND, VT

RUTLAND, VT

Sample 
Location

VT DEC P2 GE-1

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2211036
03/18/22

02/25/22 10:15

02/25/22 10:15

02/25/22 10:10

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

SLUDGE

03/02/22

03/02/22

03/02/22

Serial_No:03182217:40
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VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211036

03/18/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:03182217:40
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Case Narrative (continued)

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211036

03/18/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2211036-02 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

WG1612872-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2211036-02: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2211036-02: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

L2211036-02: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries of 

this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

WG1613500-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

WG1613500-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1613500-4: This blank represents the oxidation blank associated with L2211036-02.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  03/18/22                  

Serial_No:03182217:40
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

JF

Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.775

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

03/18/22

FIELD BLANK-GE-1Client ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/09/22 13:34
SG

ALPHA 23528
Extraction Date: 03/08/22 04:50

MDL

0.380

0.369

0.222

0.421

0.306

0.228

0.210

0.350

0.220

1.24

0.641

0.291

0.470

0.283

1.13

1.04

0.604

0.242

0.913

0.540

0.749

0.347

0.305

0.231

Sample Depth:

Serial_No:03182217:40
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

118

102

88

96

96

107

99

105

109

105

102

100

108

115

63

114

116

110

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

03/18/22

FIELD BLANK-GE-1Client ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

JF

J

JF

Dilution Factor

ND

ND

ND

ND

ND

ND

ND

1.79

0.225

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.739

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

03/18/22

GE-1-EFFLUENTClient ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/09/22 13:51
SG

ALPHA 23528
Extraction Date: 03/08/22 04:50

MDL

0.370

0.359

0.216

0.409

0.297

0.222

0.204

0.340

0.214

1.21

0.623

0.282

0.456

0.275

1.10

1.01

0.587

0.235

0.888

0.525

0.728

0.337

0.296

0.225

Sample Depth:

Serial_No:03182217:40
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89

100

89

217

80

82

92

85

176

76

79

75

110

94

91

34

105

88

80

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

03/18/22

GE-1-EFFLUENTClient ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

6.67

4.87

ND

2.74

ND

0.423

ND

0.306

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

9.12

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

03/18/22

GE-1-EFFLUENTClient ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/16/22 23:56
SG

ALPHA 23528
Extraction Date: 03/10/22 04:23

MDL

0.372

0.361

0.217

0.299

0.224

0.205

0.343

0.215

0.627

0.284

0.460

0.277

1.02

0.237

0.894

0.339

0.298

0.226

Sample Depth:

Serial_No:03182217:40
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

92

113

105

0

85

93

106

94

102

96

90

91

78

71

241

197

165

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/18/22

GE-1-EFFLUENTClient ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03182217:40

Page 12 of 47



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

Dilution Factor

0.064

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

0.402

0.402

0.201

0.804

0.402

0.804

0.201

0.201

0.201

0.402

0.402

0.201

0.201

0.201

0.402

0.804

0.402

0.402

0.402

0.402

0.402

0.402

0.402

0.402

03/18/22

GE-1-SLUDGEClient ID:
02/25/22 10:10Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-03Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/14/22 05:13
HT

ALPHA 23528
Extraction Date: 03/08/22 10:44

 61%Percent Solids: 

MDL

0.018

0.037

0.031

0.052

0.042

0.067

0.036

0.049

0.034

0.144

0.110

0.060

0.104

0.054

0.231

0.240

0.162

0.038

0.123

0.079

0.068

0.056

0.164

0.043

Sample Depth:

Serial_No:03182217:40
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

86

79

149

519

44

95

141

94

422

44

106

92

584

50

102

38

231

130

129

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/18/22

GE-1-SLUDGEClient ID:
02/25/22 10:10Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03182217:40
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VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

03/18/22

RESULTS SUMMARY

L2211036-02Lab ID:

GE-1-EFFLUENTClient ID:
RUTLAND, VTSample Location:

02/25/22 10:15Date Collected:

03/02/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

1.79

0.225

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.739

JF

J

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.67

4.87

ND

2.74

ND

0.423

ND

0.306

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.67

4.87

0

2.74

0

0.423

0

0.081

0

0

0

0

0

0

0

0

0

0

14.8

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/09/22 07:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 04:50

03/18/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.936

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1612872-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/09/22 07:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 04:50

03/18/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1612872-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99

114

100

74

96

93

104

98

92

102

102

98

81

103

109

56

107

107

103

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/14/22 02:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 10:44

03/18/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1612992-1  

MDL

0.011

0.023

0.020

0.032

0.026

0.042

0.023

0.030

0.021

0.090

0.068

0.038

0.065

0.034

0.144

0.150

0.101

0.023

0.077

0.049

0.042

0.035

0.102

0.027

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/14/22 02:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 10:44

03/18/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1612992-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

104

103

83

95

102

107

109

84

113

102

110

98

87

120

60

94

102

100

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/18/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1613500-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/18/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1613500-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

104

108

92

97

107

104

109

100

94

101

92

86

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/18/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

6.08

1.05

ND

0.540

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1613500-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/18/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1613500-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

91

100

109

0

81

90

107

88

93

97

85

97

83

76

216

189

164

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 102

 102

 97

 113

 98

 106

 102

 112

 102

 108

 104

 102

 115

 104

 107

 105

 96

 103

 112

 97

 112

 103

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1612872-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

Qual Qual Qual

Serial_No:03182217:40
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 110

 104

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1612872-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
104
97
79
92
89
99
92
92
97
96
94
93
99
105
62
100
104
98

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/18/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 90

 90

 92

 95

 88

 90

 90

 98

 83

 99

 93

 89

 87

 88

 105

 96

 91

 81

 108

 90

 89

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1612992-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

Qual Qual Qual

Serial_No:03182217:40
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 108

 92

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1612992-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99
98
108
89
95
97
112
104
92
109
105
109
92
87
114
67
95
106
97

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/18/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 90

 91

 88

 93

 89

 90

 98

 87

 91

 90

 90

 87

 92

 94

 90

 97

 108

 94

88

88

86

88

90

91

98

87

96

91

97

87

100

87

97

89

101

92

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

2

6

1

1

0

0

5

1

7

0

8

8

7

9

7

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

Qual Qual Qual

Serial_No:03182217:40
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
101
108
86
94
109
96
104
105
100
100
91
87

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

100
107
107
93
95
106
100
104
94
98
103
96
88

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/18/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

0.994J

ND

ND

ND

ND

ND

0.222J

ND

0.402J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

37.9

38.4

31.9

38.3

36.4

44.3

38.0

53.8

37.7

38.4

34.6

36.6

51.0F

37.8

36.9

35.3

37.6

39.7

24.4

36.9F

35.1

37.5

 99

 103

 96

 110

 98

 127

 101

 158

 100

 108

 98

 98

 146

 102

 103

 99

 101

 107

 68

 99

 94

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1612872-3     QC Sample: L2211032-01    Client ID:  MS 
Sample 

37.2

37.2

33.1

34.8

37.2

35

37.2

34

37.2

35.4

35.4

37.2

34.6

37.2

35.7

35.8

37.2

37.2

35.9

37.2

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

Recovery
LimitsQual Qual Qual

Serial_No:03182217:40
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.874J

47.5

44.3

 128

 117

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1612872-3     QC Sample: L2211032-01    Client ID:  MS 
Sample 

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

276

204

395

16

26

36

87

97

82

76

67

91

84

78

6

90

86

118

84

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.28J

0.171J

ND

ND

ND

ND

ND

0.251J

1.83F

2.39

44.1

1.35

ND

ND

0.584J

ND

ND

ND

ND

14.1

13.8

12.2

13.3

13.5

12.8

14.2

13.8

13.6

14.7

52.7

15.0

14.4

15.2

14.0

14.9

14.3

16.9

14.1

 84

 89

 90

 93

 88

 89

 93

 97

 77

 80

 61

 89

 98

 103

 88

 101

 93

 110

 92

14.3

13.9

12.3

13.5

13.9

13.0

14.1

13.8

14.7

15.5

52.6

13.7

14.2

14.4

13.7

14.0

14.4

17.8

14.1

84

88

89

93

89

89

91

95

83

84

59

80

95

96

84

93

93

115

91

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

72-129

68-136

69-133

65-137

69-125

64-136

59-134

69-135

66-139

69-133

1

1

1

1

3

2

1

0

8

5

0

9

1

5

2

6

1

5

0

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1612992-3  WG1612992-4   QC Sample: L2211198-01    
Client ID:  MS Sample 

15.3

15.3

13.6

14.3

15.3

14.4

15.3

14

15.3

15.3

14.2

15.3

14.7

14.7

15.3

14.8

15.3

15.3

15.3

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS) 145 19-175

Surrogate % Recovery
Acceptance

CriteriaQualifier

139

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual

Q Q

Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1612992-3  WG1612992-4   QC Sample: L2211198-01    
Client ID:  MS Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

131

76

67

55

53

98

82

90

71

69

96

57

62

94

14-167

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

79-136

75-130

72-140

74-139

Q

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

128

86

74

62

63

91

92

91

76

77

90

72

78

88

% Recovery Qualifier

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

1.79JF

0.225J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.88JF

0.272J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  GE-1-EFFLUENT 

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/18/22

Qual

Serial_No:03182217:40
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

0.739JF

ND

ND

ND

0.863JF

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  GE-1-EFFLUENT 

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

84

95

83

199

77

79

88

81

150

79

79

76

97

90

94

27

108

93

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/18/22

89

100

89

217

80

82

92

85

176

76

79

75

110

94

91

34

105

88

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  GE-1-EFFLUENT 

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 87 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/18/22

80

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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INORGANICS
&

MISCELLANEOUS

Serial_No:03182217:40
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FF

GE-1-SLUDGEClient ID:
02/25/22 10:10Date Collected:
03/02/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

RUTLAND, VTSample Location:

L2211036-03Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 61.0 % 10.100 03/03/22 17:56 121,2540G AT

Date 
Prepared

-

03/18/22

MDL

0.100

Sample Depth:

Serial_No:03182217:40

Page 38 of 47



Solids, Total 88.8 88.3 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1611426-1    QC Sample:  L2210901-21  Client ID:  DUP Sample 

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/18/22

Qual

Serial_No:03182217:40
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*Values in parentheses indicate holding time in days

L2211036-01A

L2211036-02A

L2211036-02B

L2211036-02C

L2211036-02D

L2211036-03A

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

1.8

1.8

1.8

1.8

1.8

1.8

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2 GE-1

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

03/18/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:03182217:40
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VT DEC P2 GE-1Project Name:

Project Number:

L2211036Lab Number:

Report Date: 03/18/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:03182217:40
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2211036VT DEC P2 GE-1

Not Specified 03/18/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -
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Project Name:

Project Number:

Lab Number:

Report Date:

L2211036VT DEC P2 GE-1

Not Specified 03/18/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2211036VT DEC P2 GE-1

Not Specified

REFERENCES 

03/18/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2211030

Weston & Sampson

Not Specified

VT DEC P2 GE-2

Client:

Project Name:

Project Number:

03/28/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2211030-01

L2211030-02

L2211030-03

Alpha 
Sample ID

GE-2-EFFLUENT

GE-2-SLUDGE

FIELD BLANK-GE-2

Client ID

CLARENDON, VT

CLARENDON, VT

CLARENDON, VT

Sample 
Location

VT DEC P2 GE-2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2211030
03/28/22

02/25/22 09:40

02/25/22 09:45

02/25/22 09:40

Collection 
Date/TimeMatrix Receive Date

WATER

SLUDGE

WATER

03/02/22

03/02/22

03/02/22
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VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211030

03/28/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211030

03/28/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2211030-01: The sample has elevated detection limits for PFHxS and PFOS due to the dilution required by 

the sample matrix.

L2211030-01, -02, -03, WG1612075-1, WG1612075-2, and WG1612075-3: Extracted Internal Standard 

recoveries were outside the acceptance criteria for individual analytes. Please refer to the surrogate section of 

the report for details.

L2211030-02: The Extracted Internal Surrogate recovery was less than 2% for 

perfluoro[13c8]octanesulfonamide (m8fosa) (1%). The associated target compounds are not reported due to 

the insufficient recovery of this surrogate.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2211030-01: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2211030-01 and WG1613500-4: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

L2211030-01 and WG1613500-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

WG1613500-4: This blank represents the oxidation blank associated with L2211030-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  03/28/22                  
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

JF

J

J

J

J

Dilution Factor

ND

0.964

0.516

ND

0.388

ND

ND

ND

0.320

1.20

ND

0.288

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

1.78

1.78

1.78

1.78

1.78

1.78

1.78

8.90

1.78

1.78

1.78

1.78

8.90

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

03/28/22

GE-2-EFFLUENTClient ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/06/22 21:22
SG

ALPHA 23528
Extraction Date: 03/05/22 11:40

MDL

0.363

0.352

0.212

0.402

0.292

0.218

0.200

0.334

0.210

1.18

0.612

0.278

0.448

0.270

1.08

0.996

0.576

0.231

0.872

0.516

0.715

0.331

0.291

0.221

Sample Depth:

Serial_No:03282215:37
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89

102

89

165

87

84

97

88

288

71

90

91

263

173

108

29

142

123

121

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/28/22

GE-2-EFFLUENTClient ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

Dilution Factor

6.70

3.02

ND

2.15

ND

0.552

ND

0.457

ND

0.370

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

9.07

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

03/28/22

GE-2-EFFLUENTClient ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/16/22 23:23
SG

ALPHA 23528
Extraction Date: 03/10/22 04:23

MDL

0.370

0.359

0.216

0.298

0.222

0.204

0.341

0.214

0.624

0.283

0.457

0.276

1.02

0.236

0.889

0.338

0.297

0.225

Sample Depth:

Serial_No:03282215:37
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

88

107

104

0

78

86

107

85

89

94

82

85

76

70

228

171

156

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/28/22

GE-2-EFFLUENTClient ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

0.904

0.904

0.452

1.81

0.904

1.81

0.452

0.452

0.452

0.904

0.904

0.452

0.452

0.452

0.904

1.81

0.904

0.904

0.904

0.904

0.904

0.904

0.904

03/28/22

GE-2-SLUDGEClient ID:
02/25/22 09:45Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-02Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/14/22 04:40
HT

ALPHA 23528
Extraction Date: 03/08/22 10:44

 26%Percent Solids: 

MDL

0.041

0.083

0.071

0.117

0.095

0.151

0.082

0.109

0.076

0.325

0.247

0.136

0.235

0.121

0.519

0.541

0.364

0.085

0.277

0.153

0.126

0.370

0.098

Sample Depth:

Serial_No:03282215:37
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

76

74

87

168

61

71

89

80

190

81

86

83

133

88

91

1

56

81

70

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/28/22

GE-2-SLUDGEClient ID:
02/25/22 09:45Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

Dilution Factor

ND

0.436

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.346

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

03/28/22

FIELD BLANK-GE-2Client ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/06/22 21:55
SG

ALPHA 23528
Extraction Date: 03/05/22 11:40

MDL

0.401

0.389

0.234

0.444

0.322

0.241

0.221

0.369

0.232

1.31

0.676

0.306

0.495

0.299

1.19

1.10

0.636

0.255

0.963

0.570

0.790

0.365

0.321

0.244

Sample Depth:

Serial_No:03282215:37
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100

118

90

54

91

93

97

96

72

100

95

100

73

97

113

46

121

134

127

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

03/28/22

FIELD BLANK-GE-2Client ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03282215:37
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VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

03/28/22

RESULTS SUMMARY

L2211030-01Lab ID:

GE-2-EFFLUENTClient ID:
CLARENDON, VTSample Location:

02/25/22 09:40Date Collected:

03/02/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

0.964

0.516

0.388

ND

ND

ND

0.320

ND

0.288

ND

ND

ND

ND

ND

ND

ND

ND

J

JF

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.70

3.02

ND

2.15

ND

0.552

ND

0.457

ND

0.370

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.70

2.06

0

1.76

0

0.552

0

0.137

0

0.082

0

0

0

0

0

0

0

0

11.3

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/06/22 17:13
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/05/22 09:42

03/28/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.368

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1612075-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/06/22 17:13
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/05/22 09:42

03/28/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1612075-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

112

92

86

94

95

99

99

99

97

99

102

102

109

114

50

123

134

141

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/14/22 02:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 10:44

03/28/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1612992-1  

MDL

0.011

0.023

0.020

0.032

0.026

0.042

0.023

0.030

0.021

0.090

0.068

0.038

0.065

0.034

0.144

0.150

0.101

0.023

0.077

0.049

0.042

0.035

0.102

0.027

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/14/22 02:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 10:44

03/28/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1612992-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

104

103

83

95

102

107

109

84

113

102

110

98

87

120

60

94

102

100

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/28/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/28/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

104

108

92

97

107

104

109

100

94

101

92

86

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/28/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

6.08

1.05

ND

0.540

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/28/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

91

100

109

0

81

90

107

88

93

97

85

97

83

76

216

189

164

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 95

 93

 92

 101

 93

 99

 96

 110

 96

 105

 98

 99

 111

 100

 99

 94

 90

 106

 105

 95

 93

 91

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1612075-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

Qual Qual Qual

Serial_No:03282215:37
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 103

 98

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1612075-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

104
115
93
96
95
94
100
99
102
98
100
106
98
112
117
62
123
137
136

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/28/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 90

 90

 92

 95

 88

 90

 90

 98

 83

 99

 93

 89

 87

 88

 105

 96

 91

 81

 108

 90

 89

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1612992-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

Qual Qual Qual

Serial_No:03282215:37
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 108

 92

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1612992-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99
98
108
89
95
97
112
104
92
109
105
109
92
87
114
67
95
106
97

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/28/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 90

 91

 88

 93

 89

 90

 98

 87

 91

 90

 90

 87

 92

 94

 90

 97

 108

 94

88

88

86

88

90

91

98

87

96

91

97

87

100

87

97

89

101

92

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

2

6

1

1

0

0

5

1

7

0

8

8

7

9

7

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

Qual Qual Qual

Serial_No:03282215:37
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
101
108
86
94
109
96
104
105
100
100
91
87

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

100
107
107
93
95
106
100
104
94
98
103
96
88

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/28/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.964J

0.516JF

ND

0.388J

ND

ND

0.320J

1.20J

ND

0.288J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

37.3

36.8

32.6

37.6

35.9

36.9

37.8

38.3

38.4

37.3

36.7

39.2

36.3

35.4

33.6

41.3

38.6

35.3

39.6F

36.9

38.3

36.8

 101

 97

 98

 109

 96

 107

 103

 103

 106

 106

 99

 106

 103

 100

 91

 112

 109

 96

 107

 100

 104

 100

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

63-159

49-187

61-179

68-171

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

48-158

59-182

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1612075-3     QC Sample: L2211030-01    Client ID:  GE-
2-EFFLUENT 

36.8

36.8

32.7

34.5

36.8

34.6

36.8

36.8

35.1

35.1

36.8

36.8

35.4

35.4

36.8

36.8

35.5

36.8

36.8

36.8

36.8

36.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

Recovery
LimitsQual Qual Qual

Serial_No:03282215:37
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1612075-3     QC Sample: L2211030-01    Client ID:  GE-
2-EFFLUENT 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

253

180

272

149

168

107

90

88

85

92

125

129

89

102

29

87

87

73

84

% Recovery Qualifier

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.28J

0.171J

ND

ND

ND

ND

ND

0.251J

1.83F

2.39

44.1

1.35

ND

ND

0.584J

ND

ND

ND

ND

14.1

13.8

12.2

13.3

13.5

12.8

14.2

13.8

13.6

14.7

52.7

15.0

14.4

15.2

14.0

14.9

14.3

16.9

14.1

 84

 89

 90

 93

 88

 89

 93

 97

 77

 80

 61

 89

 98

 103

 88

 101

 93

 110

 92

14.3

13.9

12.3

13.5

13.9

13.0

14.1

13.8

14.7

15.5

52.6

13.7

14.2

14.4

13.7

14.0

14.4

17.8

14.1

84

88

89

93

89

89

91

95

83

84

59

80

95

96

84

93

93

115

91

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

72-129

68-136

69-133

65-137

69-125

64-136

59-134

69-135

66-139

69-133

1

1

1

1

3

2

1

0

8

5

0

9

1

5

2

6

1

5

0

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1612992-3  WG1612992-4   QC Sample: L2211198-01    
Client ID:  MS Sample 

15.3

15.3

13.6

14.3

15.3

14.4

15.3

14

15.3

15.3

14.2

15.3

14.7

14.7

15.3

14.8

15.3

15.3

15.3

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS) 145 19-175

Surrogate % Recovery
Acceptance

CriteriaQualifier

139

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual

Q Q

Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1612992-3  WG1612992-4   QC Sample: L2211198-01    
Client ID:  MS Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

131

76

67

55

53

98

82

90

71

69

96

57

62

94

14-167

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

79-136

75-130

72-140

74-139

Q

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

128

86

74

62

63

91

92

91

76

77

90

72

78

88

% Recovery Qualifier

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

5.21

3.26

4.94

ND

2.43

ND

2.80

1.54J

11.1

ND

ND

0.650J

4.02

ND

ND

ND

ND

ND

ND

ND

5.08

3.07

4.63

ND

2.15

ND

2.81

1.63JF

10.6

ND

ND

0.655J

4.01

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

3

6

6

NC

12

NC

0

NC

5

NC

NC

NC

0

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1612075-4    QC Sample:  L2210142-01  Client 
ID:  DUP Sample 

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/28/22

Qual

Serial_No:03282215:37
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

0.546JF

ND

ND

ND

0.410JF

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1612075-4    QC Sample:  L2210142-01  Client 
ID:  DUP Sample 

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

90

101

81

160

66

74

92

85

220

89

93

88

125

94

100

29

98

105

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/28/22

88

93

82

159

65

72

93

82

225

85

89

84

140

76

89

28

78

91

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1612075-4    QC Sample:  L2210142-01  Client 
ID:  DUP Sample 

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 104 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/28/22

95

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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INORGANICS
&

MISCELLANEOUS
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FF

GE-2-SLUDGEClient ID:
02/25/22 09:45Date Collected:
03/02/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

CLARENDON, VTSample Location:

L2211030-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 26.3 % 10.100 03/03/22 17:56 121,2540G AT

Date 
Prepared

-

03/28/22

MDL

0.100

Sample Depth:

Serial_No:03282215:37
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Solids, Total 88.8 88.3 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1611426-1    QC Sample:  L2210901-21  Client ID:  DUP Sample 

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/28/22

Qual

Serial_No:03282215:37

Page 39 of 47



*Values in parentheses indicate holding time in days

L2211030-01A

L2211030-01B

L2211030-01C

L2211030-01D

L2211030-02A

L2211030-03A

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

1.8

1.8

1.8

1.8

1.8

1.8

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2 GE-2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

03/28/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:03282215:37
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VT DEC P2 GE-2Project Name:

Project Number:

L2211030Lab Number:

Report Date: 03/28/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:03282215:37
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2211030VT DEC P2 GE-2

Not Specified 03/28/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211030VT DEC P2 GE-2

Not Specified 03/28/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211030VT DEC P2 GE-2

Not Specified 03/28/22

Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:03282215:37
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2211030VT DEC P2 GE-2

Not Specified

REFERENCES 

03/28/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2211032

Weston & Sampson

Not Specified

VT DEC P2 GSP

Client:

Project Name:

Project Number:

03/24/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2211032-01

L2211032-02

L2211032-03

Alpha 
Sample ID

GSP-EFFLUENT

FIELD BLANK-GSP

GSP-SLUDGE

Client ID

BRATTLEBORO, VT

BRATTLEBORO, VT

BRATTLEBORO, VT

Sample 
Location

VT DEC P2 GSP

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2211032
03/24/22

02/25/22 13:30

02/25/22 13:30

02/25/22 13:40

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

SLUDGE

03/02/22

03/02/22

03/02/22

Serial_No:03242211:08
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VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211032

03/24/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:03242211:08
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Case Narrative (continued)

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211032

03/24/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2211032-01: The sample has elevated detection limits for PFOS due to matrix interference. Extracted Internal

Standard recoveries were outside the acceptance criteria for individual analytes. Please refer to the surrogate 

section of the report for details.

L2211032-03RE\R: The sample was re-extracted with the method required holding time exceeded due to 

matrix interferences with internal standards in the original extraction. The results of the re-extraction are 

reported. Extracted Internal Standard recoveries were outside the acceptance criteria for individual analytes. 

Please refer to the surrogate section of the report for details. The sample was re-analyzed due to QC failures 

in the original analysis. The results of the re-analysis are reported. The sample has elevated detection limits 

due to the limited sample volume utilized during extraction, as required by the sample matrix.

WG1612872-3, WG1616123-3R, and WG1616123-4R: Extracted Internal Standard recoveries were outside 

the acceptance criteria for individual analytes. Please refer to the surrogate section of the report for details.

WG1616123-1R, WG1616123-2R, WG1616123-3R, and WG1616123-4R: The sample was re-analyzed due

to QC failures in the original analysis. The results of the re-analysis are reported.

The WG1616123-3R-4R MS/MSD recoveries, performed on L2211032-03, are outside the acceptance criteria

for perfluorononanesulfonic acid (pfns) (25%/19%), perfluorodecanesulfonic acid (pfds) (34%/33%) and 

perfluorotridecanoic acid (pftrda) (168%/170%).

The WG1616123-3R/-4R MS/MSD RPDs, performed on L2211032-03, are outside the acceptance criteria for 

perfluorononanesulfonic acid (pfns) (35%) and n-methyl perfluorooctanesulfonamidoacetic acid (nmefosaa) 

(31%).

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2211032-01: The sample was centrifuged and decanted prior to extraction due to sample matrix. The sample 

Serial_No:03242211:08
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Case Narrative (continued)

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211032

03/24/22

has elevated detection limits due to the limited sample volume utilized during extraction, as required by the 

sample matrix. Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details. The following surrogate is a negative 

control for the TOP Assay: M2-4:2FTS. Low recoveries of this surrogate demonstrate that the associated 

compounds have been converted to a different PFAS constituent (Limit 0-25%).

WG1613500-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

WG1613500-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1613500-4: This blank represents the oxidation blank associated with L2211032-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  03/24/22                  

Serial_No:03242211:08
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

Dilution Factor

0.994

ND

ND

ND

ND

ND

0.222

ND

0.402

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.874

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

17.6

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

03/24/22

GSP-EFFLUENTClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/09/22 12:44
SG

ALPHA 23528
Extraction Date: 03/08/22 04:50

MDL

0.360

0.349

0.210

0.398

0.289

0.216

0.198

0.331

0.208

1.17

0.606

0.275

0.444

0.268

1.07

0.987

0.571

0.229

0.864

0.511

0.709

0.328

0.288

0.218

Sample Depth:

Serial_No:03242211:08
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

86

81

94

226

108

98

82

90

358

132

103

90

302

19

30

5

13

59

99

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

GSP-EFFLUENTClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

J

Dilution Factor

13.8

3.15

ND

1.72

ND

0.464

ND

0.592

ND

ND

1.02

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

20.0

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

03/24/22

GSP-EFFLUENTClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/16/22 23:39
SG

ALPHA 23528
Extraction Date: 03/10/22 04:23

MDL

0.816

0.792

0.476

0.656

0.490

0.450

0.752

0.472

1.38

0.624

1.01

0.608

2.24

0.520

1.96

0.744

0.654

0.496

Sample Depth:

Serial_No:03242211:08
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

91

108

102

2

81

90

105

91

95

93

79

82

71

67

233

196

164

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

GSP-EFFLUENTClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.912

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

03/24/22

FIELD BLANK-GSPClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/09/22 13:18
SG

ALPHA 23528
Extraction Date: 03/08/22 04:50

MDL

0.392

0.381

0.229

0.435

0.315

0.236

0.216

0.362

0.227

1.28

0.662

0.300

0.485

0.292

1.16

1.08

0.623

0.250

0.942

0.558

0.773

0.358

0.315

0.238

Sample Depth:

Serial_No:03242211:08
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94

112

92

71

91

90

99

94

88

98

92

88

84

92

101

50

107

99

102

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

03/24/22

FIELD BLANK-GSPClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242211:08

Page 13 of 48



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

14.8

14.8

7.38

29.5

14.8

29.5

7.38

7.38

7.38

14.8

14.8

7.38

73.8

7.38

14.8

29.5

14.8

14.8

14.8

14.8

14.8

14.8

14.8

14.8

03/24/22

GSP-SLUDGEClient ID:
02/25/22 13:40Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-03Lab ID:

Field Prep: Not Specified

RE\R

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/21/22 12:29
RS

ALPHA 23528
Extraction Date: 03/16/22 06:35

 13%Percent Solids: 

MDL

0.670

1.36

1.15

1.90

1.55

2.46

1.33

1.79

1.24

5.30

4.03

2.21

3.84

1.98

8.48

8.83

5.95

1.38

4.52

2.89

2.50

2.07

6.04

1.59

Sample Depth:

Serial_No:03242211:08
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

66

69

114

224

70

72

116

78

324

77

109

74

32

88

109

50

207

162

877

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

GSP-SLUDGEClient ID:
02/25/22 13:40Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-03Lab ID:

Field Prep: Not Specified

RE\R

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242211:08
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VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

03/24/22

RESULTS SUMMARY

L2211032-01Lab ID:

GSP-EFFLUENTClient ID:
BRATTLEBORO, VTSample Location:

02/25/22 13:30Date Collected:

03/02/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

0.994

ND

ND

ND

ND

0.222

ND

0.402

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.874

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

13.8

3.15

ND

1.72

ND

0.464

ND

0.592

ND

ND

1.02

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

12.8

3.15

0

1.72

0

0.242

0

0.190

0

0

1.02

0

0

0

0

0

0

0

19.1

J

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/09/22 07:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 04:50

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.936

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1612872-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/09/22 07:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 04:50

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1612872-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99

114

100

74

96

93

104

98

92

102

102

98

81

103

109

56

107

107

103

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

104

108

92

97

107

104

109

100

94

101

92

86

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

6.08

1.05

ND

0.540

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

91

100

109

0

81

90

107

88

93

97

85

97

83

76

216

189

164

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/21/22 11:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 06:35

03/24/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1616123-1 R 

MDL

0.011

0.023

0.020

0.032

0.026

0.042

0.023

0.030

0.021

0.090

0.068

0.038

0.065

0.034

0.144

0.150

0.101

0.023

0.077

0.049

0.042

0.035

0.102

0.027

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/21/22 11:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 06:35

03/24/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1616123-1 R 

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

108

112

96

96

99

116

104

89

102

113

107

85

83

104

54

111

99

96

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 102

 102

 97

 113

 98

 106

 102

 112

 102

 108

 104

 102

 115

 104

 107

 105

 96

 103

 112

 97

 112

 103

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1612872-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Qual Qual Qual

Serial_No:03242211:08
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 110

 104

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1612872-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
104
97
79
92
89
99
92
92
97
96
94
93
99
105
62
100
104
98

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 90

 91

 88

 93

 89

 90

 98

 87

 91

 90

 90

 87

 92

 94

 90

 97

 108

 94

88

88

86

88

90

91

98

87

96

91

97

87

100

87

97

89

101

92

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

2

6

1

1

0

0

5

1

7

0

8

8

7

9

7

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Qual Qual Qual

Serial_No:03242211:08
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
101
108
86
94
109
96
104
105
100
100
91
87

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

100
107
107
93
95
106
100
104
94
98
103
96
88

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 87

 87

 86

 93

 88

 90

 87

 98

 85

 97

 85

 87

 85

 82

 107

 91

 88

 84

 90

 82

 85

 90

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1616123-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Qual Qual Qual

Serial_No:03242211:08
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 89

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1616123-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

102
105
111
89
101
104
113
106
91
105
114
106
84
85
107
65
112
98
94

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

0.994J

ND

ND

ND

ND

ND

0.222J

ND

0.402J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

37.9

38.4

31.9

38.3

36.4

44.3

38.0

53.8

37.7

38.4

34.6

36.6

51.0F

37.8

36.9

35.3

37.6

39.7

24.4

36.9F

35.1

37.5

 99

 103

 96

 110

 98

 127

 101

 158

 100

 108

 98

 98

 146

 102

 103

 99

 101

 107

 68

 99

 94

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1612872-3     QC Sample: L2211032-01    Client ID:  
GSP-EFFLUENT 

37.2

37.2

33.1

34.8

37.2

35

37.2

34

37.2

35.4

35.4

37.2

34.6

37.2

35.7

35.8

37.2

37.2

35.9

37.2

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Recovery
LimitsQual Qual Qual

Serial_No:03242211:08
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.874J

47.5

44.3

 128

 117

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1612872-3     QC Sample: L2211032-01    Client ID:  
GSP-EFFLUENT 

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

276

204

395

16

26

36

87

97

82

76

67

91

84

78

6

90

86

118

84

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

134

135

122

136

136

134

140

140

130

146

140

137

148

147

159

35.0

155

135

47.4

126F

127

145

 93

 93

 95

 100

 94

 98

 97

 106

 90

 106

 101

 95

 110

 101

 114

 25

 107

 93

 34

 87

 88

 100

123

126

108

126

124

121

126

132

126

133

126

125

132

131

131

24.6J

113

127

43.1

97.1

131

115

90

93

89

99

91

95

93

106

93

103

97

92

105

96

100

19

83

93

33

71

96

85

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

9

7

12

8

9

10

11

6

3

9

11

9

11

12

19

35

31

6

10

26

3

23

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1616123-3  WG1616123-4   QC Sample: L2211032-03    
Client ID:  GSP-SLUDGE 

145

145

129

136

145

136

145

132

145

138

138

145

134

145

139

139

145

145

140

145

145

145

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Recovery
LimitsQual Qual

Q

Q

Q

Q

Q

Q

Qual

Serial_No:03242211:08
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

244

140

 168

 97

231

131

170

96

66-139

69-133

5

7

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1616123-3  WG1616123-4   QC Sample: L2211032-03    
Client ID:  GSP-SLUDGE 

145

145

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

30

230

282

172

107

160

67

72

65

111

194

1087

66

68

61

103

73

72

113

19-175

14-167

20-154

34-137

31-134

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

10-117

79-136

75-130

72-140

74-139

Q

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

33

229

319

211

64

100

73

67

66

115

151

866

63

65

54

105

74

73

112

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual

Q Q

Qual

(Extracted Internal Standard)
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Page 34 of 48



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

1.79JF

0.225J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.88JF

0.272J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  DUP Sample 

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/24/22

Qual

Serial_No:03242211:08
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

0.739JF

ND

ND

ND

0.863JF

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  DUP Sample 

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

84

95

83

199

77

79

88

81

150

79

79

76

97

90

94

27

108

93

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/24/22

89

100

89

217

80

82

92

85

176

76

79

75

110

94

91

34

105

88

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  DUP Sample 

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 87 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/24/22

80

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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INORGANICS
&

MISCELLANEOUS

Serial_No:03242211:08
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FF

GSP-SLUDGEClient ID:
02/25/22 13:40Date Collected:
03/02/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

BRATTLEBORO, VTSample Location:

L2211032-03Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 12.9 % 10.100 03/03/22 17:56 121,2540G AT

Date 
Prepared

-

03/24/22

MDL

0.100

Sample Depth:

Serial_No:03242211:08
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Solids, Total 88.8 88.3 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1611426-1    QC Sample:  L2210901-21  Client ID:  DUP Sample 

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/24/22

Qual

Serial_No:03242211:08
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*Values in parentheses indicate holding time in days

L2211032-01A

L2211032-01B

L2211032-01C

L2211032-01D

L2211032-02A

L2211032-03A

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

1.8

1.8

1.8

1.8

1.8

1.8

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2 GSP

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

03/24/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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VT DEC P2 GSPProject Name:

Project Number:

L2211032Lab Number:

Report Date: 03/24/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2211032VT DEC P2 GSP

Not Specified 03/24/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211032VT DEC P2 GSP

Not Specified 03/24/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211032VT DEC P2 GSP

Not Specified 03/24/22

Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:03242211:08
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2211032VT DEC P2 GSP

Not Specified

REFERENCES 

03/24/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2212981

Weston & Sampson

Not Specified

COLLINS AERO

Client:

Project Name:

Project Number:

04/04/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2212981-01

L2212981-02

L2212981-03

Alpha 
Sample ID

SLUDGE-03082022

EFFLUENT-03082022

DI RINSE 03082022

Client ID

VERGENNES, VT

VERGENNES, VT

VERGENNES, VT

Sample 
Location

COLLINS AERO

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2212981
04/04/22

03/08/22 09:35

03/08/22 09:30

03/08/22 09:50

Collection 
Date/TimeMatrix Receive Date

SLUDGE

WATER

WATER

03/11/22

03/11/22

03/11/22
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COLLINS AERO

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2212981

04/04/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:04042217:30
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Case Narrative (continued)

COLLINS AERO

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2212981

04/04/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2212981-01R: The sample was re-analyzed due to QC failures in the original analysis. The results of the re-

analysis are reported.

L2212981-01R and -02: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

WG1616123-1R and WG1616123-2R: The sample was re-analyzed due to QC failures in the original 

analysis. The results of the re-analysis are reported.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2212981-02 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2212981-02 and -03: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low 

recoveries of this surrogate demonstrate that the associated compounds have been converted to a different 

PFAS constituent (Limit 0-25%).

WG1618396-4: This blank represents the oxidation blank associated with L2212981-02 and -03.

WG1618396-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1618396-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  04/04/22                  

Serial_No:04042217:30
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.881

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

0.758

0.758

0.379

1.52

0.758

1.52

0.379

0.379

0.379

0.758

0.758

0.379

0.379

0.379

0.758

1.52

0.758

0.758

0.758

0.758

0.758

0.758

0.758

0.758

04/04/22

SLUDGE-03082022Client ID:
03/08/22 09:35Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-01Lab ID:

Field Prep: Not Specified

R

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/21/22 13:19
RS

ALPHA 23528
Extraction Date: 03/16/22 06:35

 32%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

73

76

94

68

60

68

93

78

200

73

95

83

109

73

113

8

105

122

108

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

04/04/22

SLUDGE-03082022Client ID:
03/08/22 09:35Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-01Lab ID:

Field Prep: Not Specified

R

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

2.75

ND

ND

ND

2.45

ND

ND

ND

ND

3.64

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

04/04/22

EFFLUENT-03082022Client ID:
03/08/22 09:30Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/22/22 21:25
RS

ALPHA 23528
Extraction Date: 03/22/22 06:45

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96

83

114

32

29

89

116

105

228

105

115

107

167

96

104

42

133

100

90

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

04/04/22

EFFLUENT-03082022Client ID:
03/08/22 09:30Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

6.51

ND

5.95

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

10.1

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

04/04/22

EFFLUENT-03082022Client ID:
03/08/22 09:30Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/30/22 00:45
SG

ALPHA 23528
Extraction Date: 03/23/22 06:00

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

105

114

0

90

95

107

94

105

108

90

79

72

79

178

196

193

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

04/04/22

EFFLUENT-03082022Client ID:
03/08/22 09:30Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.22

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

04/04/22

DI RINSE 03082022Client ID:
03/08/22 09:50Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/22/22 21:42
RS

ALPHA 23528
Extraction Date: 03/22/22 06:45

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

113

124

119

102

104

108

121

119

117

114

114

111

111

77

107

54

102

100

92

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

04/04/22

DI RINSE 03082022Client ID:
03/08/22 09:50Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30

Page 14 of 51



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

2.50

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

12.3

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

04/04/22

DI RINSE 03082022Client ID:
03/08/22 09:50Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/30/22 01:01
SG

ALPHA 23528
Extraction Date: 03/23/22 06:00

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30

Page 15 of 51



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

99

111

120

0

99

101

113

95

110

110

95

81

72

81

191

210

210

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

04/04/22

DI RINSE 03082022Client ID:
03/08/22 09:50Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30
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COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

04/04/22

RESULTS SUMMARY

L2212981-02Lab ID:

EFFLUENT-03082022Client ID:
VERGENNES, VTSample Location:

03/08/22 09:30Date Collected:

03/11/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

2.75

ND

ND

2.45

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

6.51

ND

5.95

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

6.51

0

3.50

0

0

0

0

0

0

0

0

0

0

0

0

0

0

10

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:04042217:30

Page 17 of 51



COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

04/04/22

L2212981-03Lab ID:

DI RINSE 03082022Client ID:
VERGENNES, VTSample Location:

03/08/22 09:50Date Collected:

03/11/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

2.50

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

2.50

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2.5

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/21/22 11:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 06:35

04/04/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1616123-1 R 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/21/22 11:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 06:35

04/04/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1616123-1 R 

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

108

112

96

96

99

116

104

89

102

113

107

85

83

104

54

111

99

96

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/22/22 20:52
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/22/22 06:45

04/04/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-03    Batch:   WG1618248-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/22/22 20:52
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/22/22 06:45

04/04/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-03    Batch:   WG1618248-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

109

115

112

96

101

105

114

114

106

115

109

112

95

90

119

67

97

104

98

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/29/22 23:55
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/23/22 06:00

04/04/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02-03    Batch:
  WG1618396-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/29/22 23:55
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/23/22 06:00

04/04/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02-03    Batch:
  WG1618396-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108

123

114

105

105

108

103

120

116

106

99

85

91

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/30/22 01:18
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/23/22 06:00

04/04/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02-03    Batch:
  WG1618396-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/30/22 01:18
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/23/22 06:00

04/04/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02-03    Batch:
  WG1618396-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

110

118

0

91

95

113

95

112

113

102

86

79

84

176

203

192

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 87

 87

 86

 93

 88

 90

 87

 98

 85

 97

 85

 87

 85

 82

 107

 91

 88

 84

 90

 82

 85

 90

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1616123-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Qual Qual Qual

Serial_No:04042217:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 89

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1616123-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

102
105
111
89
101
104
113
106
91
105
114
106
84
85
107
65
112
98
94

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

04/04/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 90

 90

 92

 97

 91

 92

 94

 100

 84

 105

 96

 90

 93

 86

 98

 98

 84

 85

 98

 88

 89

 95

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-03    Batch:   WG1618248-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Qual Qual Qual

Serial_No:04042217:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 112

 97

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-03    Batch:   WG1618248-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

109
113
115
106
98
100
117
110
114
110
109
112
121
99
112
58
105
103
95

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

04/04/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 99

 102

 93

 108

 112

 102

 117

 104

 90

 99

 107

 103

 85

 124

 85

 107

 98

 100

100

102

94

108

114

106

119

108

91

99

112

100

92

122

90

100

105

101

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

1

0

1

0

2

4

2

4

1

0

5

3

8

2

6

7

7

1

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02-03    Batch:   WG1618396-2   WG1618396-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Qual Qual Qual

Serial_No:04042217:30
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02-03    Batch:   WG1618396-2   WG1618396-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108
122
115
106
105
105
104
116
116
105
91
85
90

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

108
123
118
107
103
108
103
119
118
112
104
96
93

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

04/04/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

134

135

122

136

136

134

140

140

130

146

140

137

148

147

159

35.0

155

135

47.4

126F

127

145

 93

 93

 95

 100

 94

 98

 97

 106

 90

 106

 101

 95

 110

 101

 114

 25

 107

 93

 34

 87

 88

 100

123

126

108

126

124

121

126

132

126

133

126

125

132

131

131

ND

113

127

43.1

97.1

131

115

90

93

89

99

91

95

93

106

93

103

97

92

105

96

100

19

83

93

33

71

96

85

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

9

7

12

8

9

10

11

6

3

9

11

9

11

12

19

NC

31

6

10

26

3

23

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1616123-3  WG1616123-4   QC Sample: L2211032-03    
Client ID:  MS Sample 

145

145

129

136

145

136

145

132

145

138

138

145

134

145

139

139

145

145

140

145

145

145

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Recovery
LimitsQual Qual

Q

Q

Q

Q

Q

Q

Qual

Serial_No:04042217:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

244

140

 168

 97

231

131

170

96

66-139

69-133

5

7

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1616123-3  WG1616123-4   QC Sample: L2211032-03    
Client ID:  MS Sample 

145

145

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

30

230

282

172

107

160

67

72

65

111

194

1087

66

68

61

103

73

72

113

19-175

14-167

20-154

34-137

31-134

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

10-117

79-136

75-130

72-140

74-139

Q

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

33

229

319

211

64

100

73

67

66

115

151

866

63

65

54

105

74

73

112

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual

Q Q

Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

33.6

34.1

29.9

32.9

33.8

32.1

34.7

33.7

30.5

37.4

34.6

33.0

32.0

33.5

39.2

37.4

35.9

30.6

37.7

31.6

32.9

34.5

 88

 89

 88

 92

 88

 89

 91

 97

 80

 103

 95

 86

 90

 88

 107

 102

 94

 80

 102

 83

 86

 90

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-03    QC Batch ID: WG1618248-3     QC Sample: L2213286-02    Client ID:  MS 
Sample 

38.2

38.2

33.9

35.8

38.2

36

38.2

34.9

38.2

36.3

36.4

38.2

35.4

38.2

36.6

36.7

38.2

38.2

36.9

38.2

38.2

38.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Recovery
LimitsQual Qual Qual

Serial_No:04042217:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

39.3

34.9

378

30.0

39.2

10.7

 103

 91

 102

 83

 103

 28

-

-

-

-

-

-

-

-

-

-

-

-

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-03    QC Batch ID: WG1618248-3     QC Sample: L2213286-02    Client ID:  MS 
Sample 

38.2

38.2

372

36.1

38.2

38.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

10-206

Surrogate % Recovery
Acceptance

CriteriaQualifier

102

90

105

85

110

89

122

116

101

107

121

109

99

82

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-03    QC Batch ID: WG1618248-3     QC Sample: L2213286-02    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

108

121

51

110

119

119

118

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-03    QC Batch ID:  WG1618248-4    QC Sample:  L2213286-03  Client 
ID:  DUP Sample 

COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

04/04/22

Qual

Serial_No:04042217:30
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-03    QC Batch ID:  WG1618248-4    QC Sample:  L2213286-03  Client 
ID:  DUP Sample 

COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

111

132

132

91

101

110

132

122

106

121

126

121

114

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

Surrogate %Recovery Qualifier
Acceptance

Criteria

04/04/22

102

121

116

82

98

104

119

111

97

114

116

114

114

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-03    QC Batch ID:  WG1618248-4    QC Sample:  L2213286-03  Client 
ID:  DUP Sample 

COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

99

124

38

107

111

108

94

88

24-116

55-137

10-112

27-126

48-131

22-136

10-165

10-206

Surrogate %Recovery Qualifier
Acceptance

Criteria

04/04/22

87

116

45

101

106

94

88

76

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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INORGANICS
&

MISCELLANEOUS
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FF

SLUDGE-03082022Client ID:
03/08/22 09:35Date Collected:
03/11/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

VERGENNES, VTSample Location:

L2212981-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 31.8 % 10.100 03/13/22 13:11 121,2540G AT

Date 
Prepared

-

04/04/22

MDL

--

Sample Depth:

Serial_No:04042217:30
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Solids, Total 41.9 42.5 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1615024-1    QC Sample:  L2212150-01  Client ID:  DUP Sample 

COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

04/04/22

Qual

Serial_No:04042217:30
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*Values in parentheses indicate holding time in days

L2212981-01A

L2212981-02A

L2212981-02B

L2212981-02C

L2212981-02D

L2212981-03A

L2212981-03B

L2212981-03C

L2212981-03D

Plastic 8oz unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.8

4.8

4.8

4.8

4.8

4.8

4.8

4.8

4.8

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

COLLINS AERO

Not Specified

A2-TS(7),A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

04/04/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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COLLINS AEROProject Name:

Project Number:

L2212981Lab Number:

Report Date: 04/04/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:04042217:30

Page 45 of 51



Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2212981COLLINS AERO

Not Specified 04/04/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2212981COLLINS AERO

Not Specified 04/04/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:04042217:30

Page 47 of 51



Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2212981COLLINS AERO

Not Specified 04/04/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2212981COLLINS AERO

Not Specified

REFERENCES 

04/04/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2211028

Weston & Sampson

Not Specified

VT DEC PFAS P2

Client:

Project Name:

Project Number:

03/24/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2211028-01

L2211028-02

Alpha 
Sample ID

BLACK EFFLUENT-03012022

FIELD BLANK-03012022

Client ID

SWANTON, VT

SWANTON, VT

Sample 
Location

VT DEC PFAS P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2211028
03/24/22

03/01/22 10:25

03/01/22 10:30

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

03/02/22

03/02/22

Serial_No:03242213:07

Page 2 of 38



VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211028

03/24/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211028

03/24/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2211028-01: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details. 

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2211028-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2211028-01: The sample was extracted with the method required holding time exceeded.

L2211028-01 and WG1615723-4: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

L2211028-01 and WG1615723-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

WG1615723-4: This blank represents the oxidation blank associated with L2211028-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  03/24/22                  

Serial_No:03242213:07
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

JF

J

Dilution Factor

3.62

2.26

ND

ND

0.531

ND

0.762

ND

0.951

ND

ND

ND

0.720

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

03/24/22

BLACK EFFLUENT-03012022Client ID:
03/01/22 10:25Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/11/22 18:03
RS

ALPHA 23528
Extraction Date: 03/10/22 16:52

MDL

0.393

0.381

0.229

0.435

0.316

0.236

0.217

0.362

0.227

1.28

0.662

0.300

0.485

0.293

1.17

1.08

0.624

0.250

0.943

0.558

0.774

0.358

0.315

0.239

Sample Depth:

Serial_No:03242213:07
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89

105

103

146

74

70

115

102

180

80

107

95

103

41

105

50

107

121

303

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

BLACK EFFLUENT-03012022Client ID:
03/01/22 10:25Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

Dilution Factor

31.7

5.70

ND

1.80

ND

1.24

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

03/24/22

BLACK EFFLUENT-03012022Client ID:
03/01/22 10:25Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/20/22 06:22
SG

ALPHA 23528
Extraction Date: 03/16/22 03:48

MDL

2.04

1.98

1.19

1.64

1.23

1.13

1.88

1.18

3.44

1.56

2.52

1.52

5.60

1.30

4.90

1.86

1.64

1.24

Sample Depth:

Serial_No:03242213:07
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

83

100

100

0

74

79

103

77

77

88

75

77

71

69

221

176

154

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

BLACK EFFLUENT-03012022Client ID:
03/01/22 10:25Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

03/24/22

FIELD BLANK-03012022Client ID:
03/01/22 10:30Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/11/22 18:20
RS

ALPHA 23528
Extraction Date: 03/10/22 16:52

MDL

0.369

0.358

0.215

0.409

0.297

0.222

0.204

0.340

0.214

1.20

0.623

0.282

0.456

0.275

1.10

1.01

0.586

0.235

0.887

0.525

0.728

0.337

0.296

0.224

Sample Depth:

Serial_No:03242213:07
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

102

110

105

61

92

94

109

105

71

104

100

100

91

79

112

39

92

104

95

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

03/24/22

FIELD BLANK-03012022Client ID:
03/01/22 10:30Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242213:07
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VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

03/24/22

RESULTS SUMMARY

L2211028-01Lab ID:

BLACK EFFLUENT-03012022Client ID:
SWANTON, VTSample Location:

03/01/22 10:25Date Collected:

03/02/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

3.62

2.26

ND

0.531

ND

0.762

ND

0.951

ND

ND

0.720

ND

ND

ND

ND

ND

ND

ND

J

J

JF

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

31.7

5.70

ND

1.80

ND

1.24

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

28.1

3.44

0

1.27

0

0.478

0

0

0

0

0

0

0

0

0

0

0

0

33.3

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/11/22 13:35
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 15:59

03/24/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1614271-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/11/22 13:35
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 15:59

03/24/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1614271-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

99

93

66

87

90

95

101

81

103

93

99

99

77

114

40

92

105

96

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/13/22 11:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 15:59

03/24/22

Analyst: SG

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

2.00ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1614271-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 98 10-112

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

0.580

(Extracted Internal Standard)

Serial_No:03242213:07

Page 16 of 38



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/20/22 05:15
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 03:48

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1615723-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/20/22 05:15
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 03:48

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1615723-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

115

109

94

99

108

96

105

102

96

100

96

94

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242213:07

Page 18 of 38



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/20/22 06:05
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 03:48

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.48

0.588

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1615723-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/20/22 06:05
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 03:48

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1615723-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

85

99

99

0

76

82

101

76

81

88

73

74

70

69

207

168

148

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 96

 98

 99

 99

 96

 100

 96

 108

 92

 107

 99

 96

 98

 102

 104

 110

 90

 90

 110

 91

 95

 94

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1614271-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/24/22

Qual Qual Qual

Serial_No:03242213:07
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 112

 98

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1614271-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

104
102
102
76
90
94
102
105
88
106
99
103
98
97
123
53
99
115
101

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242213:07
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Perfluorooctanesulfonamide (FOSA)  122 - 46-170 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1614271-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 100 10-112

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 88

 89

 84

 88

 89

 90

 98

 94

 97

 91

 98

 90

 104

 92

 91

 96

 111

 97

86

87

84

88

87

89

96

92

98

89

99

93

101

91

91

92

108

95

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

2

0

0

2

1

2

2

1

2

1

3

3

1

0

4

3

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1615723-2   WG1615723-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/24/22

Qual Qual Qual

Serial_No:03242213:07
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1615723-2   WG1615723-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

103
116
108
96
97
106
99
104
98
99
100
95
93

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

96
107
107
89
91
108
90
96
95
89
93
89
79

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

1.99

1.61J

ND

ND

1.85J

ND

1.28J

ND

2.15

1.62J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

37.6

36.9

32.8

36.0

37.6

35.2

37.9

37.4

38.6

40.9

37.6

36.3

34.2

36.3

43.7

37.3

36.2

33.2

37.1

34.6

35.6

36.4

 91

 90

 94

 98

 92

 96

 94

 105

 93

 106

 101

 93

 94

 93

 117

 99

 93

 85

 98

 89

 91

 93

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1614271-3     QC Sample: L2211572-01    Client ID:  MS 
Sample 

39.1

39.1

34.7

36.6

39.1

36.8

39.1

35.7

39.1

37.2

37.3

39.1

36.2

39.1

37.5

37.6

39.1

39.1

37.7

39.1

39.1

39.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/24/22

Recovery
LimitsQual Qual Qual
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

43.0

35.8

 110

 92

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1614271-3     QC Sample: L2211572-01    Client ID:  MS 
Sample 

39.1

39.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/24/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

76

78

99

89

80

104

96

77

83

108

94

86

84

101

10

99

92

95

104

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

0.433J

0.637J

ND

ND

0.512JF

ND

0.592J

ND

0.946J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.437J

0.707J

ND

ND

0.510J

ND

0.537J

ND

0.916J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1614271-4    QC Sample:  L2211572-02  Client 
ID:  DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/24/22

Qual

Serial_No:03242213:07
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1614271-4    QC Sample:  L2211572-02  Client 
ID:  DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

78

93

100

59

69

76

104

89

70

96

100

88

72

71

107

19

78

96

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/24/22

83

96

109

62

71

79

112

91

77

98

105

96

83

80

108

23

89

102

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1614271-4    QC Sample:  L2211572-02  Client 
ID:  DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 93 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/24/22

97

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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*Values in parentheses indicate holding time in days

L2211028-01A

L2211028-01B

L2211028-01C

L2211028-01D

L2211028-02A

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

NA

NA

NA

NA

NA

1.8

1.8

1.8

1.8

1.8

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC PFAS P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

03/24/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:03242213:07
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VT DEC PFAS P2Project Name:

Project Number:

L2211028Lab Number:

Report Date: 03/24/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2211028VT DEC PFAS P2

Not Specified 03/24/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211028VT DEC PFAS P2

Not Specified 03/24/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211028VT DEC PFAS P2

Not Specified 03/24/22

Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:03242213:07
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2211028VT DEC PFAS P2

Not Specified

REFERENCES 

03/24/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.

Serial_No:03242213:07

Page 37 of 38



Serial_No:03242213:07

Page 38 of 38



L2232459

Weston & Sampson

Not Specified

VT PRECISION TOOLS

Client:

Project Name:

Project Number:

07/11/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2232459-01

L2232459-02

Alpha 
Sample ID

POND

DRAIN

Client ID

SWANTON, VT

SWANTON, VT

Sample 
Location

VT PRECISION TOOLS

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2232459
07/11/22

06/13/22 09:55

06/13/22 09:40

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

06/17/22

06/17/22
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VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2232459

07/11/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:07112215:43
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Case Narrative (continued)

VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2232459

07/11/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2232459-02: The sample was centrifuged and decanted prior to extraction due to sample matrix.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2232459-02 and WG1655833-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

L2232459-02: The sample was centrifuged and decanted prior to extraction due to sample matrix.

WG1655833-4: This blank represents the oxidation blank associated with L2232459-02.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  07/11/22                  

Serial_No:07112215:43
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

1.80

ND

ND

ND

ND

ND

ND

ND

ND

7.84

ND

ND

2.42

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT PRECISION TOOLS

Not Specified

L2232459

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

07/11/22

DRAINClient ID:
06/13/22 09:40Date Collected:
06/17/22Date Received:

SWANTON, VTSample Location:

L2232459-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
07/08/22 04:07
RS

ALPHA 23528
Extraction Date: 06/26/22 15:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT PRECISION TOOLS

Not Specified

L2232459

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

84

84

85

141

79

82

96

82

104

82

85

82

99

47

72

9

36

59

48

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/11/22

DRAINClient ID:
06/13/22 09:40Date Collected:
06/17/22Date Received:

SWANTON, VTSample Location:

L2232459-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

3.40

ND

3.20

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT PRECISION TOOLS

Not Specified

L2232459

8.98

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

07/11/22

DRAINClient ID:
06/13/22 09:40Date Collected:
06/17/22Date Received:

SWANTON, VTSample Location:

L2232459-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
07/10/22 11:02
SG

ALPHA 23528
Extraction Date: 06/27/22 11:03

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT PRECISION TOOLS

Not Specified

L2232459

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

85

95

0

79

79

95

74

72

77

67

60

57

50

99

83

87

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/11/22

DRAINClient ID:
06/13/22 09:40Date Collected:
06/17/22Date Received:

SWANTON, VTSample Location:

L2232459-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:07112215:43
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VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

07/11/22

RESULTS SUMMARY

L2232459-02Lab ID:

DRAINClient ID:
SWANTON, VTSample Location:

06/13/22 09:40Date Collected:

06/17/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

1.80

ND

ND

ND

ND

ND

ND

ND

ND

ND

2.42

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

3.40

ND

3.20

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

3.40

0

3.20

0

0

0

0

0

0

0

0

0

0

0

0

0

0

6.6

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

06/30/22 18:09
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/26/22 15:50

07/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1655507-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

06/30/22 18:09
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/26/22 15:50

07/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1655507-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

112

99

84

97

98

98

96

87

96

91

93

86

85

113

27

97

105

76

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/10/22 09:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/27/22 11:03

07/11/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1655833-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/10/22 09:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/27/22 11:03

07/11/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1655833-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93

94

96

95

98

101

99

96

96

87

86

80

68

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/10/22 10:46
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/27/22 11:03

07/11/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1655833-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/10/22 10:46
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/27/22 11:03

07/11/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1655833-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

84

87

91

0

80

80

89

75

75

75

68

62

56

55

96

84

86

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:07112215:43
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 102

 102

 101

 119

 101

 103

 102

 114

 106

 109

 116

 116

 126

 110

 104

 118

 107

 89

 127

 106

 89

 104

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1655507-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

Qual Qual Qual

Serial_No:07112215:43
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 140

 138

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1655507-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
110
99
86
94
97
102
93
100
92
93
93
93
85
111
46
105
110
79

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

07/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 101

 98

 99

 99

 102

 98

 117

 106

 101

 98

 109

 101

 101

 108

 100

 109

 114

 94

103

102

101

101

107

98

122

104

112

99

116

107

122

115

97

106

123

96

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

4

2

2

5

0

4

2

10

1

6

6

19

6

3

3

8

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02    Batch:   WG1655833-2   WG1655833-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

Qual Qual Qual

Serial_No:07112215:43
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02    Batch:   WG1655833-2   WG1655833-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90
92
91
89
89
92
87
89
89
84
85
75
73

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

87
86
89
85
85
89
83
84
86
81
77
77
73

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

07/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

36.8

37.8

32.5

39.8

36.6

35.0

37.2

38.7

38.6

39.0

42.1

42.4

41.7

39.9

38.4

37.4

39.1

33.4

34.2

41.0

32.0

40.2

 98

 101

 100

 115

 100

 101

 100

 115

 104

 112

 120

 115

 122

 109

 109

 106

 106

 91

 96

 112

 87

 109

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1655507-3     QC Sample: L2233499-01    Client ID:  MS 
Sample 

36.7

36.7

32.6

34.4

36.7

34.6

36.7

33.6

36.7

35

35

36.7

34.1

36.7

35.3

35.3

36.7

36.7

35.5

36.7

36.7

36.7

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

Recovery
LimitsQual Qual Qual

Serial_No:07112215:43
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

51.4

52.4

393F

35.7

38.5

12.3

 140

 143

 110

 103

 105

 34

-

-

-

-

-

-

-

-

-

-

-

-

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1655507-3     QC Sample: L2233499-01    Client ID:  MS 
Sample 

36.7

36.7

358

34.8

36.7

36.7

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

10-206

Surrogate % Recovery
Acceptance

CriteriaQualifier

80

155

119

80

49

44

71

65

66

69

93

70

52

80

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1655507-3     QC Sample: L2233499-01    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

67

73

11

80

66

64

90

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1655507-4    QC Sample:  L2233499-02  Client ID:  
DUP Sample 

VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

07/11/22

Qual

Serial_No:07112215:43

Page 25 of 35



N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1655507-4    QC Sample:  L2233499-02  Client ID:  
DUP Sample 

VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

93

84

84

187

72

83

94

85

180

83

89

79

119

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

Surrogate %Recovery Qualifier
Acceptance

Criteria

07/11/22

95

87

87

186

74

86

95

88

184

85

91

81

115

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1655507-4    QC Sample:  L2233499-02  Client ID:  
DUP Sample 

VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

66

91

19

67

83

53

111

78

24-116

55-137

5-112

27-126

48-131

22-136

10-165

10-206

Surrogate %Recovery Qualifier
Acceptance

Criteria

07/11/22

63

94

24

72

86

55

101

76

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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*Values in parentheses indicate holding time in days

L2232459-01A

L2232459-01B

L2232459-01C

L2232459-01D

L2232459-02A

L2232459-02B

L2232459-02C

L2232459-02D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT PRECISION TOOLS

Not Specified

CANCELLED()

CANCELLED()

CANCELLED()

CANCELLED()

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

07/11/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:07112215:43
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VT PRECISION TOOLSProject Name:

Project Number:

L2232459Lab Number:

Report Date: 07/11/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:07112215:43
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Report Format: Data Usability Report
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Project Name:

Project Number:

Lab Number:

Report Date:

L2232459VT PRECISION TOOLS

Not Specified 07/11/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Serial_No:07112215:43

Page 30 of 35



Report Format: Data Usability Report

Project Name:
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Lab Number:

Report Date:

L2232459VT PRECISION TOOLS

Not Specified 07/11/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Data Qualifiers

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:07112215:43

Page 32 of 35



Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2232459VT PRECISION TOOLS

Not Specified

REFERENCES 

07/11/22

Serial_No:07112215:43

Page 33 of 35



Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2243719

Weston & Sampson

Not Specified

VTDECP2

Client:

Project Name:

Project Number:

09/19/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2243719-01

L2243719-02

L2243719-03

L2243719-04

Alpha 
Sample ID

VTPF-WW TANK

EDLUND-WW TANK

BODY COTE-WW TANK

VISHAY-TREATMENT TANK

Client ID

VT

VT

VT

VT

Sample 
Location

VTDECP2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2243719
09/19/22

08/03/22 13:00

08/03/22 09:40

08/04/22 11:40

08/04/22 09:35

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

WATER

08/12/22

08/12/22

08/12/22

08/12/22
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VTDECP2
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Project Number:

Lab Number:

Report Date:
L2243719

09/19/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VTDECP2
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Project Name:

Project Number:

Lab Number:

Report Date:
L2243719

09/19/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2243719-01D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

L2243719-01D, -02, -02RE, -03, -04 and WG1680581-2: Extracted Internal Standard recoveries were 

outside the acceptance criteria for individual analytes. Please refer to the surrogate section of the report for 

details.

L2243719-02/RE: The sample was centrifuged and decanted prior to extraction due to sample matrix.

The WG1675760-1 Method Blank, associated with L2243719-02, -03 and -04, has concentrations above the 

reporting limits for 6:2FTS. The sample was re-extracted with the method required holding time exceeded. The

results of both extractions are reported and the original sample results are reported with a "B" qualifier.

The WG1675760-1 Method Blank, associated with L2243719-01D, has a concentration above the reporting 

limit for 6:2 FTS . The results of the original analysis are reported and are qualified with a "B" for any 

associated sample concentrations that are less than 10x the blank concentration for this analyte.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2243719-01D and -02: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2243719-01D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

L2243719-01D, -02, -03, -04 and WG1676075-4: The following surrogate is a negative control for the TOP 

Assay: M2-4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been 

converted to a different PFAS constituent (Limit 0-25%).

L2243719-03 and WG1676075-3: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.
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Report Date:
L2243719

09/19/22

WG1676075-4: This blank represents the oxidation blank associated with L2243719-01D, -02, -03, and -04.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  09/19/22                  
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

F

J

Dilution Factor

ND

63.4

61.6

ND

248

ND

162

ND

63.7

14500

ND

ND

1900

ND

ND

ND

118

ND

ND

ND

122

ND

ND

17.3

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

09/19/22

VTPF-WW TANKClient ID:
08/03/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/28/22 18:06
SG

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

18.0

17.5

10.5

20.0

14.5

10.8

9.96

16.6

10.4

58.9

30.4

13.8

22.3

13.4

53.6

49.6

28.7

11.5

43.4

25.7

35.6

16.5

14.5

11.0

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

101

101

106

98

95

104

91

294

99

105

87

78

84

100

84

100

101

94

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

VTPF-WW TANKClient ID:
08/03/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-01Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46

Page 9 of 61



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

JF

JF

Dilution Factor

391

778

37.5

1170

ND

277

ND

51.2

ND

2.13

290

4.41

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

44.3

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

09/19/22

VTPF-WW TANKClient ID:
08/03/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/14/22 09:49
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

1.81

1.75

1.05

1.45

1.09

0.998

1.67

1.04

3.05

1.38

2.23

1.35

4.96

1.15

4.34

1.65

1.45

1.10

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

107

111

111

4

98

114

118

120

122

109

97

122

103

96

82

54

71

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VTPF-WW TANKClient ID:
08/03/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-01Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46

Page 11 of 61



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

B

JF

F

Dilution Factor

13.4

6.98

ND

ND

2.41

ND

1.38

ND

ND

8.06

ND

0.400

5.16

ND

ND

ND

ND

ND

ND

ND

4.24

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 04:10
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.434

0.421

0.253

0.481

0.349

0.261

0.240

0.400

0.251

1.42

0.732

0.332

0.536

0.323

1.29

1.19

0.690

0.277

1.04

0.617

0.856

0.396

0.348

0.264

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

86

17

71

382

1180

1050

99

78

527

1120

84

88

729

122

87

42

93

94

78

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46

Page 13 of 61



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

J

J

Dilution Factor

7.05

2.54

1.02

3.63

ND

1.31

0.386

3.16

ND

0.452

1.50

0.313

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

9.66

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 18:12
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.394

0.382

0.230

0.317

0.237

0.217

0.363

0.228

0.664

0.301

0.487

0.294

1.08

0.251

0.946

0.359

0.316

0.239

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

95

111

120

18

106

101

110

84

78

77

70

91

93

78

72

63

66

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

2.83 ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.93

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

312

74

14-147

69-131

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 15:23
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.28

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

B

Dilution Factor

0.439

0.870

ND

ND

0.945

ND

0.308

ND

0.546

5.86

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 04:27
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.403

0.392

0.235

0.447

0.324

0.242

0.223

0.372

0.233

1.32

0.680

0.308

0.498

0.300

1.20

1.11

0.641

0.257

0.969

0.574

0.795

0.368

0.324

0.245

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

82

93

84

157

77

81

87

79

139

74

81

73

189

59

65

25

59

45

55

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

Dilution Factor

6.58

1.60

ND

3.39

ND

0.628

ND

0.692

ND

ND

ND

0.312

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 18:29
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

92

113

112

0

110

105

107

83

77

67

63

83

78

57

71

64

69

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.80

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

124

99

14-147

69-131

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 15:40
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.20

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

JF

B

Dilution Factor

44.1

1.19

ND

ND

0.845

ND

ND

ND

1.25

5.80

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 04:44
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.373

0.362

0.218

0.413

0.300

0.224

0.206

0.344

0.216

1.22

0.629

0.285

0.461

0.278

1.11

1.02

0.593

0.238

0.896

0.530

0.735

0.340

0.299

0.227

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

63

65

96

235

58

65

98

62

145

61

90

63

105

40

68

9

44

64

59

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

59.6

2.05

ND

1.04

ND

0.561

ND

1.08

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

9.10

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 18:45
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.372

0.360

0.217

0.299

0.223

0.205

0.342

0.215

0.626

0.284

0.459

0.277

1.02

0.237

0.892

0.339

0.298

0.226

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

113

110

5

102

98

105

79

72

72

64

85

82

71

67

55

63

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.88

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

110

88

14-147

69-131

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 15:56
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.25

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

RESULTS SUMMARY

L2243719-01Lab ID:

VTPF-WW TANKClient ID:
VTSample Location:

08/03/22 13:00Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

63.4

61.6

248

ND

162

ND

63.7

ND

ND

1900

ND

ND

ND

ND

ND

ND

17.3

J

J

J

F

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

391

778

37.5

1170

ND

277

ND

51.2

ND

2.13

290

4.41

ND

ND

ND

ND

ND

ND

JF

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

391

715

0

922

0

115

0

0

0

2.13

0

4.41

0

0

0

0

0

0

2150

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243719-02Lab ID:

EDLUND-WW TANKClient ID:
VTSample Location:

08/03/22 09:40Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

13.4

6.98

ND

2.41

ND

1.38

ND

ND

ND

0.400

5.16

ND

ND

ND

ND

ND

ND

ND

J

JF

F

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

7.05

2.54

1.02

3.63

ND

1.31

0.386

3.16

ND

0.452

1.50

0.313

ND

ND

ND

ND

ND

ND

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

1.02

1.22

0

0

0.386

3.16

0

0.052

0

0.313

0

0

0

0

0

0

6.15

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243719-03Lab ID:

BODY COTE-WW TANKClient ID:
VTSample Location:

08/04/22 11:40Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

0.439

0.870

ND

0.945

ND

0.308

ND

0.546

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.58

1.60

ND

3.39

ND

0.628

ND

0.692

ND

ND

ND

0.312

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.14

0.730

0

2.45

0

0.320

0

0.146

0

0

0

0.312

0

0

0

0

0

0

10.1

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243719-04Lab ID:

VISHAY-TREATMENT TANKClient ID:
VTSample Location:

08/04/22 09:35Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

44.1

1.19

ND

0.845

ND

ND

ND

1.25

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

59.6

2.05

ND

1.04

ND

0.561

ND

1.08

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

15.5

0.860

0

0.195

0

0.561

0

0

0

0

0

0

0

0

0

0

0

0

17.1

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

08/26/22 16:04
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/16/22 11:00

09/19/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

4.82

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1675760-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

08/26/22 16:04
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/16/22 11:00

09/19/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1675760-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

91

110

86

60

89

90

85

91

63

86

88

89

64

110

92

33

94

90

86

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/11/22 16:49
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/11/22 16:49
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

107

128

116

116

110

105

102

108

98

96

103

101

120

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/11/22 17:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.07

0.460

ND

0.516

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/11/22 17:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

112

118

0

113

107

106

84

78

70

64

88

81

72

72

57

62

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/10/22 14:50
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/28/22 14:00

09/19/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-04    Batch:   WG1680581-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/10/22 14:50
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/28/22 14:00

09/19/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-04    Batch:   WG1680581-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

95

109

83

69

89

90

90

102

75

108

92

114

85

92

124

37

93

114

134

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 101

 102

 98

 98

 100

 95

 103

 108

 104

 107

 98

 106

 94

 91

 103

 83

 100

 96

 91

 100

 98

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1675760-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Qual Qual Qual

Serial_No:09192212:46
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 93

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1675760-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

88
104
90
62
88
87
87
86
64
85
95
88
68
90
89
45
93
85
90

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 94

 90

 88

 93

 105

 92

 110

 96

 96

 94

 104

 98

 104

 95

 104

 95

 102

 83

92

90

86

91

102

91

107

96

115

104

121

109

116

81

119

94

105

98

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

0

2

2

3

1

3

0

18

10

15

11

11

16

13

1

3

17

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1676075-2   WG1676075-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Qual Qual Qual

Serial_No:09192212:46
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1676075-2   WG1676075-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

109
131
117
114
111
107
102
110
104
101
109
108
127

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

108
127
120
134
120
106
100
95
88
87
105
108
112

Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 96

 94

 95

 101

 94

 99

 96

 111

 93

 105

 96

 89

 95

 88

 99

 98

 94

 91

 138

 94

 100

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-04    Batch:   WG1680581-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Qual Qual Qual

Serial_No:09192212:46
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 91

 93

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-04    Batch:   WG1680581-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100
114
95
85
89
90
98
101
90
104
104
122
103
101
125
46
91
127
148

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

10.5

12.4

4.49

ND

15.2

ND

3.77

3.68

9.79

7.38B

ND

2.19F

9.95F

1.29JF

1.19J

ND

ND

ND

ND

ND

1.18JF

ND

49.4

53.0

38.6

42.1

56.1

37.3

43.1

47.6

53.1

45.9

37.2

45.3

50.5

46.5

37.9

31.1

46.3

47.8

17.5F

40.2F

48.9

43.0

 105

 109

 103

 121

 110

 106

 106

 129

 116

 109

 105

 116

 117

 122

 103

 87

 124

 129

 49

 108

 128

 116

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1675760-3     QC Sample: L2242946-01    Client ID:  MS 
Sample 

37.2

37.2

33

34.9

37.2

35

37.2

34

37.2

35.4

35.5

37.2

34.5

37.2

35.7

35.8

37.2

37.2

35.9

37.2

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Recovery
LimitsQual Qual Qual

Serial_No:09192212:46
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

46.6

48.7

 125

 131

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1675760-3     QC Sample: L2242946-01    Client ID:  MS 
Sample 

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

358

190

348

34

29

34

71

67

80

81

34

55

85

74

19

83

87

81

77

% Recovery Qualifier

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

4.50

5.48

6.19

ND

5.74

ND

5.27

0.987J

10.0F

ND

ND

1.97F

71.7

2.21F

ND

ND

ND

0.621JF

1.70JF

3.57

0.865J

ND

40.6

42.3

36.8

35.8

43.2

34.2

40.0

38.7

43.1

38.9

36.1

34.8

99.7

34.1

34.2

35.6

36.5

32.6

52.6

40.1F

34.4

33.9

 99

 101

 94

 104

 102

 99

 95

 113

 91

 112

 104

 90

 83

 87

 98

 101

 100

 88

 144

 100

 92

 93

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-04    QC Batch ID: WG1680581-3     QC Sample: L2245976-01    Client ID:  MS 
Sample 

36.5

36.5

32.4

34.3

36.5

34.4

36.5

33.4

36.5

34.8

34.9

36.5

33.9

36.5

35.1

35.2

36.5

36.5

35.3

36.5

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Recovery
LimitsQual Qual Qual
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

36.2F

28.8

 99

 79

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-04    QC Batch ID: WG1680581-3     QC Sample: L2245976-01    Client ID:  MS 
Sample 

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

112

137

125

84

76

111

94

57

66

89

115

166

73

78

13

89

79

82

80

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.35J

ND

5.14

1.17J

3.51

2.19

15.2

1.62J

5.38

1.73J

12.1

0.297JF

ND

ND

ND

ND

1.20J

ND

3.86

0.786J

2.84

1.81J

11.8

1.35J

5.24

1.55J

6.30

0.608JF

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

28

NC

21

NC

25

NC

3

NC

63

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1675760-4    QC Sample:  L2242985-03  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

90

216 Q

70-131

12-142

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

76

192

%Recovery Qualifier

Q

Qual

Q

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1675760-4    QC Sample:  L2242985-03  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

85

92

90

86

73

78

66

63

54

65

59

51

Q

57-129

60-129

71-134

62-129

59-139

69-131

62-124

24-116

55-137

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

71

77

76

72

66

68

65

60

56

58

51

50

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

0.651J

0.866J

ND

ND

ND

ND

0.495J

0.262J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.564J

0.828J

ND

0.316JF

ND

0.271J

0.613J

0.468JF

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

09/19/22

Qual

Serial_No:09192212:46
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

76

85

82

111

63

71

88

93

100

92

91

108

93

69

101

11

59

89

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

76

86

83

116

61

69

93

80

100

100

98

107

106

87

109

10

87

120

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 147 Q 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

168

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)
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*Values in parentheses indicate holding time in days

L2243719-01A

L2243719-01B

L2243719-01C

L2243719-01D

L2243719-02A

L2243719-02B

L2243719-02C

L2243719-02D

L2243719-03A

L2243719-03B

L2243719-03C

L2243719-03D

L2243719-04A

L2243719-04B

L2243719-04C

L2243719-04D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VTDECP2

Not Specified

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

09/19/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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VTDECP2Project Name:

Project Number:

L2243719Lab Number:

Report Date: 09/19/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2243719VTDECP2

Not Specified 09/19/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Project Name:

Project Number:

Lab Number:

Report Date:

L2243719VTDECP2

Not Specified 09/19/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Project Name:

Project Number:

Lab Number:

Report Date:

L2243719VTDECP2

Not Specified 09/19/22

Data Qualifiers

M

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:09192212:46
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2243719VTDECP2

Not Specified

REFERENCES 

09/19/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2243727

Weston & Sampson

Not Specified

VTDECP2

Client:

Project Name:

Project Number:

09/19/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2243727-01

L2243727-02

L2243727-03

L2243727-04

Alpha 
Sample ID

VTPF-WW TANK

EDLUND-WW TANK

BODYCOTE-WW TANK

VISHAY-TREATMENT TANK

Client ID

VT

VT

VT

VT

Sample 
Location

VTDECP2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2243727
09/19/22

08/10/22 13:00

08/10/22 06:30

08/10/22 08:45

08/10/22 10:45

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

WATER

08/12/22

08/12/22

08/12/22

08/12/22
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VTDECP2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2243727

09/19/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:09192216:15
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Case Narrative (continued)

VTDECP2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2243727

09/19/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2243727-02: Results for this sample cannot be reported.

L2243727-01D: The sample was centrifuged and decanted prior to extraction due to sample matrix. The 

sample has elevated detection limits due to the dilution required by the elevated concentrations of target 

compounds in the sample.

L2243727-01D, -03 and -04: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details. 

The WG1675760-1 Method Blank, associated with L2243727-01D, has a concentration above the reporting 

limit for 6:2 FTS. The results of the original analysis are reported and are qualified with a "B" for any associated

sample concentrations that are less than 10x the blank concentration for this analyte.

The WG1675760-1 Method Blank, associated with L2243727-03 and -04, has concentrations above the 

reporting limits for 6:2fts. The sample was re-extracted with the method required holding time exceeded. The 

results of both extractions are reported and the original sample results are reported with a "B" qualifier.

WG1680581-2: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2243727-02: Results for this sample cannot be reported.

L2243727-01D: The sample was centrifuged and decanted prior to extraction due to sample matrix. The 

sample has elevated detection limits due to the dilution required by the elevated concentrations of target 

compounds in the sample.

L2243727-01D, -03, and -04: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. 

Low recoveries of this surrogate demonstrate that the associated compounds have been converted to a 

Serial_No:09192216:15
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Case Narrative (continued)

VTDECP2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2243727

09/19/22

different PFAS constituent (Limit 0-25%).

L2243727-03: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1676075-3: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1676075-4: This blank represents the oxidation blank associated with L2243727-01D, -03, and -04.

WG1676075-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  09/19/22                  

Serial_No:09192216:15
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

JF

F

J

J

J

Dilution Factor

ND

81.2

54.3

21.4

309

ND

164

ND

82.3

14400

ND

ND

1900

22.0

ND

ND

64.0

ND

ND

ND

81.6

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

09/19/22

VTPF-WW TANKClient ID:
08/10/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/28/22 18:23
SG

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

17.9

17.4

10.5

19.9

14.4

10.8

9.90

16.5

10.4

58.6

30.2

13.7

22.2

13.4

53.3

49.2

28.5

11.4

43.1

25.5

35.3

16.4

14.4

10.9

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

108

95

117

100

97

96

94

275

98

95

93

70

91

93

91

100

113

93

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

VTPF-WW TANKClient ID:
08/10/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-01Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

JF

J

Dilution Factor

365

870

41.8

1570

ND

299

ND

78.7

ND

3.38

328

6.43

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

48.8

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

09/19/22

VTPF-WW TANKClient ID:
08/10/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/14/22 10:22
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

1.99

1.93

1.16

1.60

1.20

1.10

1.84

1.15

3.36

1.52

2.46

1.48

5.47

1.27

4.79

1.82

1.60

1.21

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

102

104

109

5

90

107

114

112

101

105

103

111

92

92

81

66

70

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VTPF-WW TANKClient ID:
08/10/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-01Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

JF

JF

B

Dilution Factor

1.23

1.38

0.265

ND

1.15

ND

0.490

ND

0.682

5.51

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 05:33
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.376

0.365

0.219

0.417

0.302

0.226

0.208

0.346

0.218

1.23

0.634

0.288

0.464

0.280

1.12

1.03

0.597

0.240

0.903

0.534

0.741

0.343

0.302

0.228

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89

98

90

244

86

90

94

86

174

80

81

80

171

51

69

31

68

63

57

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

Dilution Factor

7.52

1.91

ND

1.33

ND

0.632

ND

0.711

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

9.93

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 19:35
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.405

0.393

0.236

0.326

0.243

0.224

0.373

0.234

0.683

0.310

0.500

0.302

1.11

0.258

0.973

0.369

0.325

0.246

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

102

124

115

0

108

106

109

84

74

68

62

79

69

61

66

64

64

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

1.80

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

139

103

14-147

69-131

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 16:29
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.20

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

B

J

Dilution Factor

17.4

0.679

ND

ND

0.754

ND

ND

ND

1.34

5.33

ND

ND

ND

ND

ND

ND

ND

ND

1.12

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 05:50
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.363

0.352

0.212

0.402

0.292

0.218

0.200

0.334

0.210

1.18

0.612

0.277

0.448

0.270

1.08

0.996

0.576

0.231

0.871

0.516

0.715

0.331

0.291

0.220

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

85

93

85

236

87

89

86

82

115

74

81

75

102

56

69

20

51

64

53

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

J

Dilution Factor

20.2

1.51

ND

0.979

ND

0.452

ND

1.30

ND

ND

0.513

ND

ND

ND

0.990

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

9.10

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 19:51
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.371

0.360

0.217

0.298

0.223

0.205

0.342

0.215

0.626

0.284

0.459

0.277

1.02

0.237

0.892

0.339

0.298

0.226

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

99

124

117

0

106

107

112

88

80

76

66

96

92

77

74

72

72

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

1.78

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

89

75

14-147

69-131

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 16:46
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.19

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

RESULTS SUMMARY

L2243727-01Lab ID:

VTPF-WW TANKClient ID:
VTSample Location:

08/10/22 13:00Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

81.2

54.3

309

ND

164

ND

82.3

ND

ND

1900

22.0

ND

ND

ND

ND

ND

ND

J

J

JF

F

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

365

870

41.8

1570

ND

299

ND

78.7

ND

3.38

328

6.43

ND

ND

ND

ND

ND

ND

JF

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

365

789

0

1260

0

135

0

0

0

3.38

0

0

0

0

0

0

0

0

2550

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:09192216:15
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243727-03Lab ID:

BODYCOTE-WW TANKClient ID:
VTSample Location:

08/10/22 08:45Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

1.23

1.38

0.265

1.15

ND

0.490

ND

0.682

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

JF

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

7.52

1.91

ND

1.33

ND

0.632

ND

0.711

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.29

0.530

0

0.180

0

0.142

0

0.029

0

0

0

0

0

0

0

0

0

0

7.17

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:09192216:15
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243727-04Lab ID:

VISHAY-TREATMENT TANKClient ID:
VTSample Location:

08/10/22 10:45Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

17.4

0.679

ND

0.754

ND

ND

ND

1.34

ND

ND

ND

ND

ND

ND

1.12

ND

ND

ND

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

20.2

1.51

ND

0.979

ND

0.452

ND

1.30

ND

ND

0.513

ND

ND

ND

0.990

ND

ND

ND

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

2.80

0.831

0

0.225

0

0.452

0

0

0

0

0.513

0

0

0

0

0

0

0

4.82

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

08/26/22 16:04
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/16/22 11:00

09/19/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

4.82

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1675760-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

08/26/22 16:04
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/16/22 11:00

09/19/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1675760-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

91

110

86

60

89

90

85

91

63

86

88

89

64

110

92

33

94

90

86

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/11/22 16:49
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Page 27 of 55



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/11/22 16:49
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

107

128

116

116

110

105

102

108

98

96

103

101

120

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/11/22 17:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.07

0.460

ND

0.516

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03-04    
Batch:   WG1676075-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/11/22 17:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03-04    
Batch:   WG1676075-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

112

118

0

113

107

106

84

78

70

64

88

81

72

72

57

62

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/10/22 14:50
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/28/22 14:00

09/19/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-04    Batch:   WG1680581-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/10/22 14:50
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/28/22 14:00

09/19/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-04    Batch:   WG1680581-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

95

109

83

69

89

90

90

102

75

108

92

114

85

92

124

37

93

114

134

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 101

 102

 98

 98

 100

 95

 103

 108

 104

 107

 98

 106

 94

 91

 103

 83

 100

 96

 91

 100

 98

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1675760-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Qual Qual Qual

Serial_No:09192216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 93

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1675760-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

88
104
90
62
88
87
87
86
64
85
95
88
68
90
89
45
93
85
90

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 94

 90

 88

 93

 105

 92

 110

 96

 96

 94

 104

 98

 104

 95

 104

 95

 102

 83

92

90

86

91

102

91

107

96

115

104

121

109

116

81

119

94

105

98

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

0

2

2

3

1

3

0

18

10

15

11

11

16

13

1

3

17

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03-04    Batch:   WG1676075-2   WG1676075-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Qual Qual Qual

Serial_No:09192216:15
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03-04    Batch:   WG1676075-2   WG1676075-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

109
131
117
114
111
107
102
110
104
101
109
108
127

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

108
127
120
134
120
106
100
95
88
87
105
108
112

Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 96

 94

 95

 101

 94

 99

 96

 111

 93

 105

 96

 89

 95

 88

 99

 98

 94

 91

 138

 94

 100

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-04    Batch:   WG1680581-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Qual Qual Qual

Serial_No:09192216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 91

 93

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-04    Batch:   WG1680581-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100
114
95
85
89
90
98
101
90
104
104
122
103
101
125
46
91
127
148

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

10.5

12.4

4.49

ND

15.2

ND

3.77

3.68

9.79

7.38B

ND

2.19F

9.95F

1.29JF

1.19J

ND

ND

ND

ND

ND

1.18JF

ND

49.4

53.0

38.6

42.1

56.1

37.3

43.1

47.6

53.1

45.9

37.2

45.3

50.5

46.5

37.9

31.1

46.3

47.8

17.5F

40.2F

48.9

43.0

 105

 109

 103

 121

 110

 106

 106

 129

 116

 109

 105

 116

 117

 122

 103

 87

 124

 129

 49

 108

 128

 116

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1675760-3     QC Sample: L2242946-01    Client ID:  MS 
Sample 

37.2

37.2

33

34.9

37.2

35

37.2

34

37.2

35.4

35.5

37.2

34.5

37.2

35.7

35.8

37.2

37.2

35.9

37.2

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Recovery
LimitsQual Qual Qual

Serial_No:09192216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

46.6

48.7

 125

 131

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1675760-3     QC Sample: L2242946-01    Client ID:  MS 
Sample 

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

358

190

348

34

29

34

71

67

80

81

34

55

85

74

19

83

87

81

77

% Recovery Qualifier

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

4.50

5.48

6.19

ND

5.74

ND

5.27

0.987J

10.0F

ND

ND

1.97F

71.7

2.21F

ND

ND

ND

0.621JF

1.70JF

3.57

0.865J

ND

40.6

42.3

36.8

35.8

43.2

34.2

40.0

38.7

43.1

38.9

36.1

34.8

99.7

34.1

34.2

35.6

36.5

32.6

52.6

40.1F

34.4

33.9

 99

 101

 94

 104

 102

 99

 95

 113

 91

 112

 104

 90

 83

 87

 98

 101

 100

 88

 144

 100

 92

 93

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-04    QC Batch ID: WG1680581-3     QC Sample: L2245976-01    Client ID:  MS 
Sample 

36.5

36.5

32.4

34.3

36.5

34.4

36.5

33.4

36.5

34.8

34.9

36.5

33.9

36.5

35.1

35.2

36.5

36.5

35.3

36.5

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Recovery
LimitsQual Qual Qual
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

36.2F

28.8

 99

 79

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-04    QC Batch ID: WG1680581-3     QC Sample: L2245976-01    Client ID:  MS 
Sample 

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

112

137

125

84

76

111

94

57

66

89

115

166

73

78

13

89

79

82

80

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.35J

ND

5.14

1.17J

3.51

2.19

15.2

1.62J

5.38

1.73J

12.1

0.297JF

ND

ND

ND

ND

1.20J

ND

3.86

0.786J

2.84

1.81J

11.8

1.35J

5.24

1.55J

6.30

0.608JF

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

28

NC

21

NC

25

NC

3

NC

63

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1675760-4    QC Sample:  L2242985-03  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

90

216 Q

70-131

12-142

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

76

192

%Recovery Qualifier

Q

Qual

Q

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1675760-4    QC Sample:  L2242985-03  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

85

92

90

86

73

78

66

63

54

65

59

51

Q

57-129

60-129

71-134

62-129

59-139

69-131

62-124

24-116

55-137

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

71

77

76

72

66

68

65

60

56

58

51

50

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

0.651J

0.866J

ND

ND

ND

ND

0.495J

0.262J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.564J

0.828J

ND

0.316JF

ND

0.271J

0.613J

0.468JF

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

09/19/22

Qual

Serial_No:09192216:15
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

76

85

82

111

63

71

88

93

100

92

91

108

93

69

101

11

59

89

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

76

86

83

116

61

69

93

80

100

100

98

107

106

87

109

10

87

120

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 147 Q 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

168

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)

Serial_No:09192216:15
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*Values in parentheses indicate holding time in days

L2243727-01A

L2243727-01B

L2243727-01C

L2243727-01D

L2243727-02A

L2243727-02B

L2243727-02C

L2243727-02D

L2243727-03A

L2243727-03B

L2243727-03C

L2243727-03D

L2243727-04A

L2243727-04B

L2243727-04C

L2243727-04D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VTDECP2

Not Specified

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

-

-

-

-

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

09/19/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:09192216:15
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VTDECP2Project Name:

Project Number:

L2243727Lab Number:

Report Date: 09/19/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Page 49 of 55



Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2243727VTDECP2

Not Specified 09/19/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2243727VTDECP2

Not Specified 09/19/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2243727VTDECP2

Not Specified 09/19/22

Data Qualifiers

M

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2243727VTDECP2

Not Specified

REFERENCES 

09/19/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2245047

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

09/27/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2245047-01

L2245047-02

L2245047-03

L2245047-04

Alpha 
Sample ID

EDLUND WW TANK

BODYCOTE-WW TANK

VISHAY-WW TANK

VT PF-WW TANK

Client ID

VT

VT

VT

VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2245047
09/27/22

08/17/22 06:30

08/17/22 09:00

08/17/22 10:45

08/17/22 12:35

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

WATER

08/19/22

08/19/22

08/19/22

08/19/22
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VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2245047

09/27/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2245047

09/27/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2245047-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix

L2245047-01, -02, -03, WG1679735-1, WG1679735-2, WG1679735-3, and WG1679735-4: Extracted 

Internal Standard recoveries were outside the acceptance criteria for individual analytes. Please refer to the 

surrogate section of the report for details.

L2245047-04D: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2245047-04D: The sample has elevated detection limits due to the dilution required by the sample matrix.

The WG1679735-3 MS recoveries, performed on L2245047-02, are outside the acceptance criteria for 

perfluoroundecanoic acid (pfuna) (156%).

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2245047-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2245047-01, -02, -03, -04RE and WG1680745-4: The following surrogate is a negative control for the TOP 

Assay: M2-4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been 

converted to a different PFAS constituent (Limit 0-25%).

L2245047-01,-02, -03, WG1680745-4 and WG1691701-4: Extracted Internal Standard recoveries were 

outside the acceptance criteria for individual analytes. Please refer to the surrogate section of the report for 

details.

L2245047-04RE: The sample was re-extracted at lesser volume with the method required holding time 

exceeded due to matrix interference in the original extraction. The results of the re-extraction are reported.

WG1680745-4: This blank represents the oxidation blank associated with L2245047-01 through -03.

Serial_No:09272210:16
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2245047

09/27/22

WG1691701-4: This blank represents the oxidation blank associated with L2245047-04RE.

The WG1680745-2/-3 LCS/LCSD RPD(s), associated with L2245047-01 through -03, are above the 

acceptance criteria for perfluorodecanesulfonic acid (pfds) (31%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  09/27/22                  
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ORGANICS
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

Dilution Factor

2.90

ND

ND

ND

ND

ND

ND

ND

1.18

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

09/27/22

EDLUND WW TANKClient ID:
08/17/22 06:30Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/20/22 23:53
SG

ALPHA 23528
Extraction Date: 08/25/22 16:57

MDL

2.04

1.98

1.19

2.26

1.64

1.23

1.13

1.88

1.18

6.66

3.44

1.56

2.52

1.52

6.06

5.60

3.24

1.30

4.90

2.90

4.02

1.86

1.64

1.24

Sample Depth:
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

87

91

92

141

94

65

85

95

160

89

96

94

125

62

74

27

66

75

63

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/27/22

EDLUND WW TANKClient ID:
08/17/22 06:30Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16

Page 9 of 56



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

Dilution Factor

27.5

ND

ND

2.30

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

09/27/22

EDLUND WW TANKClient ID:
08/17/22 06:30Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/21/22 09:22
SG

ALPHA 23528
Extraction Date: 08/29/22 15:50

MDL

2.04

1.98

1.19

1.64

1.23

1.13

1.88

1.18

3.44

1.56

2.52

1.52

5.60

1.30

4.90

1.86

1.64

1.24

Sample Depth:

Serial_No:09272210:16

Page 10 of 56



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

65

64

77

6

61

73

88

82

66

84

54

62

50

58

67

69

60

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/27/22

EDLUND WW TANKClient ID:
08/17/22 06:30Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16

Page 11 of 56



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

JF

Dilution Factor

0.378

0.438

ND

ND

0.627

ND

0.312

ND

0.469

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.609

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

09/27/22

BODYCOTE-WW TANKClient ID:
08/17/22 09:00Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/08/22 17:03
MP

ALPHA 23528
Extraction Date: 08/25/22 16:57

MDL

0.357

0.347

0.208

0.396

0.287

0.215

0.197

0.329

0.207

1.17

0.602

0.273

0.441

0.266

1.06

0.980

0.567

0.228

0.858

0.508

0.704

0.326

0.286

0.217

Sample Depth:

Serial_No:09272210:16

Page 12 of 56



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

104

117

111

261

98

96

113

106

215

99

109

99

187

91

87

31

90

81

151

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

09/27/22

BODYCOTE-WW TANKClient ID:
08/17/22 09:00Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16

Page 13 of 56



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

Dilution Factor

6.73

1.25

ND

1.22

ND

0.453

ND

0.410

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

8.84

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

09/27/22

BODYCOTE-WW TANKClient ID:
08/17/22 09:00Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/21/22 09:38
SG

ALPHA 23528
Extraction Date: 08/29/22 15:50

MDL

0.361

0.350

0.210

0.290

0.217

0.199

0.332

0.209

0.608

0.276

0.446

0.269

0.991

0.230

0.867

0.329

0.289

0.219

Sample Depth:

Serial_No:09272210:16

Page 14 of 56



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

84

82

87

0

70

86

105

88

81

91

76

76

54

68

81

76

66

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/27/22

BODYCOTE-WW TANKClient ID:
08/17/22 09:00Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16

Page 15 of 56



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

Dilution Factor

19.9

ND

ND

ND

ND

ND

ND

ND

1.03

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

09/27/22

VISHAY-WW TANKClient ID:
08/17/22 10:45Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/08/22 17:36
MP

ALPHA 23528
Extraction Date: 08/25/22 16:57

MDL

0.392

0.381

0.229

0.435

0.316

0.236

0.217

0.362

0.227

1.28

0.662

0.300

0.485

0.292

1.17

1.08

0.623

0.250

0.943

0.558

0.774

0.358

0.315

0.238

Sample Depth:

Serial_No:09272210:16
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90

104

89

140

87

86

92

94

112

106

98

91

103

105

114

18

112

106

183

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/27/22

VISHAY-WW TANKClient ID:
08/17/22 10:45Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16

Page 17 of 56



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

Dilution Factor

24.0

0.769

ND

0.631

ND

0.300

ND

0.550

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

8.81

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

09/27/22

VISHAY-WW TANKClient ID:
08/17/22 10:45Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/21/22 09:55
SG

ALPHA 23528
Extraction Date: 08/29/22 15:50

MDL

0.360

0.349

0.210

0.289

0.216

0.198

0.331

0.208

0.606

0.275

0.444

0.268

0.987

0.229

0.864

0.328

0.288

0.218

Sample Depth:

Serial_No:09272210:16
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

77

76

83

0

68

80

96

88

70

90

76

79

70

90

79

77

66

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/27/22

VISHAY-WW TANKClient ID:
08/17/22 10:45Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

1140

2350

48.7

2870

ND

392

ND

132

ND

8.76

708

20.3

ND

1.46

ND

4.26

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

09/27/22

VT PF-WW TANKClient ID:
08/17/22 12:35Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-04Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/26/22 17:45
SG

ALPHA 23528
Extraction Date: 09/26/22 06:25

MDL

2.04

1.98

1.19

1.64

1.23

1.13

1.88

1.18

3.44

1.56

2.52

1.52

5.60

1.30

4.90

1.86

1.64

1.24

Sample Depth:

Serial_No:09272210:16
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

86

78

120

0

77

84

112

92

80

107

76

70

61

51

148

139

139

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/27/22

VT PF-WW TANKClient ID:
08/17/22 12:35Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-04Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

F

Dilution Factor

ND

76.2

45.3

ND

259

ND

144

ND

77.7

11200

ND

ND

987

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

09/27/22

VT PF-WW TANKClient ID:
08/17/22 12:35Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-04Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/22/22 08:57
SG

ALPHA 23528
Extraction Date: 08/25/22 16:57

MDL

77.0

74.7

44.9

85.2

61.9

46.2

42.5

70.9

44.5

251.

130.

58.8

95.0

57.3

228.

211.

122.

49.0

185.

109.

152.

70.2

61.7

46.8

Sample Depth:

Serial_No:09272210:16
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

108

105

108

106

96

92

98

110

94

99

103

97

85

103

89

79

105

82

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/27/22

VT PF-WW TANKClient ID:
08/17/22 12:35Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-04Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/27/22

RESULTS SUMMARY

L2245047-01Lab ID:

EDLUND WW TANKClient ID:
VTSample Location:

08/17/22 06:30Date Collected:

08/19/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

2.90

ND

ND

ND

ND

ND

ND

1.18

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

27.5

ND

ND

2.30

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

24.6

0

0

2.30

0

0

0

0

0

0

0

0

0

0

0

0

0

0

26.9

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:09272210:16
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/27/22

L2245047-02Lab ID:

BODYCOTE-WW TANKClient ID:
VTSample Location:

08/17/22 09:00Date Collected:

08/19/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

0.378

0.438

ND

0.627

ND

0.312

ND

0.469

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.73

1.25

ND

1.22

ND

0.453

ND

0.410

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.35

0.812

0

0.593

0

0.141

0

0

0

0

0

0

0

0

0

0

0

0

7.9

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:09272210:16
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/27/22

L2245047-03Lab ID:

VISHAY-WW TANKClient ID:
VTSample Location:

08/17/22 10:45Date Collected:

08/19/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

19.9

ND

ND

ND

ND

ND

ND

1.03

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

24.0

0.769

ND

0.631

ND

0.300

ND

0.550

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

4.10

0.769

0

0.631

0

0.300

0

0

0

0

0

0

0

0

0

0

0

0

5.8

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/27/22

L2245047-04Lab ID:

VT PF-WW TANKClient ID:
VTSample Location:

08/17/22 12:35Date Collected:

08/19/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

76.2

45.3

259

ND

144

ND

77.7

ND

ND

987

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

F

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1140

2350

48.7

2870

ND

392

ND

132

ND

8.76

708

20.3

ND

1.46

ND

4.26

ND

ND

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1140

2270

3.40

2610

0

248

0

54.3

0

8.76

0

20.3

0

1.46

0

4.26

0

0

6370

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:09272210:16
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/08/22 16:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/25/22 16:57

09/27/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1679735-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/08/22 16:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/25/22 16:57

09/27/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1679735-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96

111

94

88

90

88

97

99

93

104

106

103

111

80

88

35

78

87

144 Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/21/22 08:15
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/29/22 15:50

09/27/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1680745-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/21/22 08:15
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/29/22 15:50

09/27/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1680745-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108

126

90

97

114

107

121

109

101

98

111

92

90

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:09272210:16

Page 31 of 56



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/21/22 09:05
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/29/22 15:50

09/27/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.11

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-03    Batch:
  WG1680745-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/21/22 09:05
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/29/22 15:50

09/27/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-03    Batch:
  WG1680745-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

76

76

88

0

67

79

99

83

72

68

58

64

52

60

78

81

67

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/26/22 16:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 09/26/22 06:25

09/27/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   04    Batch:   
WG1691701-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:09272210:16
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/26/22 16:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 09/26/22 06:25

09/27/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   04    Batch:   
WG1691701-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108

116

119

109

106

112

116

112

118

112

106

98

81

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:09272210:16
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/26/22 17:28
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 09/26/22 06:25

09/27/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.72

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   04    Batch:   
WG1691701-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/26/22 17:28
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 09/26/22 06:25

09/27/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   04    Batch:   
WG1691701-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

83

84

111

0

84

84

106

91

90

102

82

76

66

64

163

146

155

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 112

 111

 111

 121

 112

 116

 112

 130

 107

 121

 93

 97

 108

 105

 140

 93

 118

 144

 96

 110

 118

 118

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1679735-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

Qual Qual Qual

Serial_No:09272210:16
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 117

 71

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1679735-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101
118
100
102
98
97
103
108
105
118
115
108
121
88
99
40
88
93

157

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/27/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 87

 83

 84

 84

 83

 78

 98

 74

 97

 87

 98

 92

 100

 94

 84

 106

 91

 90

88

85

86

82

93

82

110

84

100

81

98

95

106

93

115

94

80

68

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

1

2

2

2

11

5

12

13

3

7

0

3

6

1

31

12

13

28

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01-03    Batch:   WG1680745-2   WG1680745-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

Qual Qual Qual

Q

Serial_No:09272210:16
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01-03    Batch:   WG1680745-2   WG1680745-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99
114
85
91
109
102
117
103
92
92
109
79
93

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

98
111
90
85
101
100
99
105
96
94
108
83
63

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/27/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 96

 95

 91

 96

 96

 93

 106

 87

 83

 88

 95

 93

 84

 108

 85

 95

 87

 98

106

105

100

107

108

102

118

95

92

95

106

104

94

116

91

109

100

107

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

10

10

9

11

12

9

11

9

10

8

11

11

11

7

7

14

14

9

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   04    Batch:   WG1691701-2   WG1691701-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

Qual Qual Qual

Serial_No:09272210:16
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   04    Batch:   WG1691701-2   WG1691701-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108
114
120
109
108
117
119
115
122
110
102

2
99
84

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137

0-25
48-131
22-136

107
115
123
108
106
117
119
113
124
109
104

2
95
87

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/27/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

0.378J

0.438J

ND

ND

0.627J

ND

0.312J

ND

0.469J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.609JF

ND

ND

40.6

39.9

35.5

41.7

40.4

38.7

40.4

41.9

38.8

41.0

35.2

35.8

35.6

37.2

44.6

33.6

44.6

55.3

31.9

40.0

45.6

44.4

 114

 112

 113

 126

 112

 116

 113

 130

 108

 122

 104

 101

 108

 105

 131

 99

 126

 156

 93

 111

 129

 125

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1679735-3     QC Sample: L2245047-02    Client ID:  
BODYCOTE-WW TANK 

35.4

35.4

31.4

33.2

35.4

33.3

35.4

32.3

35.4

33.7

33.8

35.4

32.8

35.4

34

34

35.4

35.4

34.2

35.4

35.4

35.4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

Recovery
LimitsQual Qual

Q

Qual
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

46.0

28.1

 130

 79

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1679735-3     QC Sample: L2245047-02    Client ID:  
BODYCOTE-WW TANK 

35.4

35.4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

187

240

209

80

84

76

97

96

95

105

69

121

99

111

29

106

101

99

102

% Recovery Qualifier

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

19.9

ND

ND

ND

ND

ND

ND

ND

1.03J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

19.6

ND

ND

ND

ND

ND

ND

ND

0.967J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

2

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1679735-4    QC Sample:  L2245047-03  Client 
ID:  VISHAY-WW TANK 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

09/27/22

Qual

Serial_No:09272210:16

Page 46 of 56



N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1679735-4    QC Sample:  L2245047-03  Client 
ID:  VISHAY-WW TANK 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

87

101

86

133

83

83

89

92

102

97

94

87

95

95

110

24

106

100

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/27/22

90

104

89

140

87

86

92

94

112

106

98

91

103

105

114

18

112

106

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1679735-4    QC Sample:  L2245047-03  Client 
ID:  VISHAY-WW TANK 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 173 Q 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/27/22

183

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)
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*Values in parentheses indicate holding time in days

L2245047-01A

L2245047-01B

L2245047-01C

L2245047-01D

L2245047-02A

L2245047-02B

L2245047-02C

L2245047-02D

L2245047-03A

L2245047-03B

L2245047-03C

L2245047-03D

L2245047-04A

L2245047-04B

L2245047-04C

L2245047-04D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

09/27/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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VT DEC P2Project Name:

Project Number:

L2245047Lab Number:

Report Date: 09/27/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2245047VT DEC P2

Not Specified 09/27/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2245047VT DEC P2

Not Specified 09/27/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2245047VT DEC P2

Not Specified 09/27/22

Data Qualifiers

M

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:09272210:16
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2245047VT DEC P2

Not Specified

REFERENCES 

09/27/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2254154

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

11/02/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2254154-01

Alpha 
Sample ID

EDLUND-WW TANK

Client ID

VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2254154
11/02/22

09/27/22 07:00

Collection 
Date/TimeMatrix Receive Date

WATER 09/30/22

Serial_No:11022216:15
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VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2254154

11/02/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:11022216:15
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2254154

11/02/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2254154-01 and -01RE: The sample has elevated detection limits due to the limited sample volume utilized 

during extraction, as required by the sample matrix.

L2254154-01 and -01RE: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

The WG1697897-1 Method Blank, associated with L2254154-01, has concentrations above the reporting 

limits for 6:2FTS. The sample was re-extracted with the method required holding time exceeded. The results of

both extractions are reported and the original sample results are reported with a "B" qualifier.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2254154-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2254154-01 and WG1697787-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

WG1697787-4: This blank represents the oxidation blank associated with L2254154-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  11/02/22                  

Serial_No:11022216:15
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

Dilution Factor

24.6

3.26

ND

3.52

ND

1.52

ND

3.88

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
10/12/22 20:35
RS

ALPHA 23528
Extraction Date: 10/11/22 07:25

MDL

2.04

1.98

1.19

1.64

1.23

1.13

1.88

1.18

3.44

1.56

2.52

1.52

5.60

1.30

4.90

1.86

1.64

1.24

Sample Depth:

Serial_No:11022216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

96

105

109

5

83

91

119

98

95

110

88

96

81

83

83

70

64

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

G

J

J

JF

B

Dilution Factor

35.1

ND

ND

ND

2.28

ND

1.80

ND

2.88

25.5

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
10/23/22 22:39
SG

ALPHA 23528
Extraction Date: 10/11/22 10:55

MDL

2.04

1.98

1.19

2.26

1.64

1.23

1.13

1.88

1.18

6.66

3.44

1.56

2.52

1.52

6.06

5.60

3.24

1.30

4.90

2.90

4.02

1.86

1.64

1.24

Sample Depth:

Serial_No:11022216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90

59

111

238

78

72

115

92

198

81

113

82

179

54

83

37

72

74

63

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:11022216:15
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

10.0

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS) 186 14-147

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
10/27/22 04:30
SG

ALPHA 23528
Extraction Date: 10/26/22 05:26

MDL

6.66

Sample Depth:

(Extracted Internal Standard) 

Serial_No:11022216:15
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

11/02/22

RESULTS SUMMARY

L2254154-01Lab ID:

EDLUND-WW TANKClient ID:
VTSample Location:

09/27/22 07:00Date Collected:

09/30/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

35.1

ND

ND

2.28

ND

1.80

ND

2.88

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

G

J

J

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

24.6

3.26

ND

3.52

ND

1.52

ND

3.88

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

3.26

0

1.24

0

0

0

1.00

0

0

0

0

0

0

0

0

0

0

5.5

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/12/22 19:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 07:25

11/02/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1697787-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/12/22 19:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 07:25

11/02/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1697787-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

114

142

115

97

105

123

115

105

119

111

129

112

119

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/12/22 19:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 07:25

11/02/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

4.58

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1697787-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/12/22 19:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 07:25

11/02/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1697787-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

106

107

0

86

96

121

102

97

104

97

98

86

86

83

79

65

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:11022216:15

Page 16 of 49



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/23/22 16:01
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 10:55

11/02/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

6.61

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1697897-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/23/22 16:01
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 10:55

11/02/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1697897-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94

103

95

72

80

83

110

88

111

74

88

79

92

64

98

49

60

79

52

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/27/22 02:33
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/26/22 05:26

11/02/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1704177-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/27/22 02:33
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/26/22 05:26

11/02/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1704177-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100

110

114

86

104

103

114

107

115

98

100

101

120

83

113

36

80

100

89

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/27/22 17:09
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/26/22 05:26

11/02/22

Analyst: LV

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

2.00ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1704177-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 64 5-112

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

0.580

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 102

 98

 101

 102

 99

 114

 98

 117

 104

 115

 105

 109

 100

 98

 108

 114

 106

100

99

96

99

97

96

112

102

107

102

105

102

94

103

94

104

113

102

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

2

2

5

3

2

4

9

2

9

3

15

3

4

4

1

4

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1697787-2   WG1697787-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Qual Qual Qual

Serial_No:11022216:15
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1697787-2   WG1697787-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

111
134
114
100
106
120
116
101
106
106
114
101
102

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

111
136
127
102
109
134
109
106
126
106
115
105
105

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

11/02/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 112

 111

 112

 115

 114

 105

 107

 128

 113

 135

 126

 115

 126

 124

 144

 105

 124

 120

 94

 112

 104

 119

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1697897-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Qual Qual Qual

Serial_No:11022216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 118

 130

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1697897-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94
102
100
82
84
89
110
87
117
78
94
85
91
64
94
55
66
79
56

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

11/02/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 100

 103

 102

 108

 99

 100

 102

 113

 99

 106

 113

 105

 120

 109

 108

 109

 98

 92

 116

 102

 100

 105

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1704177-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Qual Qual Qual

Serial_No:11022216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 117

 105

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1704177-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

105
112
114
88
105
106
117
109
124
100
100
98
111
83
110
43
78
100
93

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

11/02/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorooctanesulfonamide (FOSA)  107 - 46-170 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1704177-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 63 5-112

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

11/02/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid-
Branched (br-PFHxS)
Perfluorohexanesulfonic Acid-Linear 
(L-PFHxS)
Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

0.482J

ND

ND

0.584JF

ND

0.657J

ND

ND

ND

1.78J

5.24B

ND

ND

1.33J

ND

ND

ND

ND

ND

ND

ND

42.9

43.7

37.7

41.7

43.8

36.6

41.4

8.10

34.0

42.2

45.9

48.0

43.8

45.1

43.6

45.1

54.9

32.2

45.3

43.2

32.8

48.0F

 113

 113

 111

 117

 113

 102

 107

 112

 110

 121

 116

 118

 121

 118

 120

 118

 150

 88

 119

 113

 89

 126

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

69-177

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1697897-3     QC Sample: L2253632-01    Client ID:  MS 
Sample 

38.1

38.1

33.8

35.7

38.1

35.9

38.1

7.24

30.8

34.8

38.1

36.3

36.3

38.1

35.3

38.1

36.6

36.6

38.1

38.1

36.8

38.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Recovery
LimitsQual Qual Qual

Serial_No:11022216:15
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N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

3.09

ND

ND

ND

ND

ND

ND

ND

35.0

51.0

47.7

47.7

569

36.4

47.5

10.0

 84

 134

 125

 125

 153

 101

 125

 26

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

45-170

67-153

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1697897-3     QC Sample: L2253632-01    Client ID:  MS 
Sample 

38.1

38.1

38.1

38.1

371

36

38.1

38.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

Surrogate % Recovery
Acceptance

CriteriaQualifier

78

76

112

60

71

57

84

80

74

80

114

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1697897-3     QC Sample: L2253632-01    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

48-131

22-136

10-206

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

71

48

69

81

95

16

94

85

68

98

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

9.24

18.0

0.728J

ND

18.2

0.294J

5.03

2.37

10.0

1.99

ND

0.928J

8.10

1.43J

ND

ND

3.16

ND

ND

ND

4.35F

ND

45.0

58.3

34.9

41.4

57.9

37.8

45.6

44.8

53.7

39.9

43.0

40.9

52.2

44.2

41.3

37.1

43.9

33.4

30.8

38.9

40.6

35.2

 91

 102

 98

 112

 101

 101

 103

 118

 111

 101

 114

 102

 121

 109

 109

 98

 103

 85

 81

 99

 92

 89

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1704177-3     QC Sample: L2257791-01    Client ID:  MS 
Sample 

39.4

39.4

35

36.9

39.4

37.1

39.4

36

39.4

37.5

37.6

39.4

36.5

39.4

37.8

37.9

39.4

39.4

38

39.4

39.4

39.4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Recovery
LimitsQual Qual Qual

Serial_No:11022216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

38.3

37.9

357

32.9

42.5

34.6

 97

 96

 93

 88

 108

 88

-

-

-

-

-

-

-

-

-

-

-

-

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1704177-3     QC Sample: L2257791-01    Client ID:  MS 
Sample 

39.4

39.4

384

37.2

39.4

39.4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

10-206

Surrogate % Recovery
Acceptance

CriteriaQualifier

114

208

202

92

51

51

87

80

85

83

110

62

29

16

% Recovery Qualifier

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1704177-3     QC Sample: L2257791-01    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

96

86

22

93

95

86

102

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

229

697

23.4

3.62

804

12.3

810

42.6

1170E

97.0

4.59

55.7

93.3

1.50JF

2.85

ND

ND

ND

ND

ND

234

707

23.7

3.58

828

12.8

816

43.8

1370E

101

4.65

56.0

101

2.08

2.26

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

2

1

1

1

3

4

1

3

16

4

1

1

8

NC

23

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1697897-4    QC Sample:  L2253632-02  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

11/02/22

Qual

Serial_No:11022216:15
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

ND

ND

1.46J

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1697897-4    QC Sample:  L2253632-02  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

94

74

81

116

62

81

109

75

159

96

86

65

94

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

Surrogate %Recovery Qualifier
Acceptance

Criteria

11/02/22

98

78

81

118

68

86

109

93

163

108

92

72

108

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1697897-4    QC Sample:  L2253632-02  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

49

70

40

39

58

51

83

61

24-116

55-137

5-112

27-126

48-131

22-136

10-165

10-206

Surrogate %Recovery Qualifier
Acceptance

Criteria

11/02/22

58

83

51

41

65

48

91

60

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)

7.53

16.1

5.35

ND

15.8

ND

3.18

1.34J

6.15

4.98

ND

0.631J

3.18

0.396J

ND

ND

ND

ND

ND

ND

6.64

15.8

5.15

ND

15.0

ND

3.17

1.20J

6.40

1.73J

ND

0.755J

3.28

0.540J

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

13

2

4

NC

5

NC

0

NC

4

NC

NC

NC

3

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1704177-4    QC Sample:  L2258293-01  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

11/02/22

Qual

Serial_No:11022216:15
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Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

Perfluorododecane Sulfonic Acid (PFDoDS)

1H,1H,2H,2H-Perfluorododecanesulfonic Acid 
(10:2FTS)
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic 
Acid (9Cl-PF3ONS)
11-Chloroeicosafluoro-3-Oxaundecane-1-
Sulfonic Acid (11Cl-PF3OUdS)
Perfluoropropane Sulfonic Acid (PFPrS)

Perfluoro-3-Methoxypropanoic Acid (PFMPA)

Perfluoro-4-Methoxybutanoic Acid (PFMBA)

Perfluoro(2-Ethoxyethane)Sulfonic Acid 
(PFEESA)
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA)

PFOA/PFOS, Total

PFAS, Total (5)

PFAS, Total (6)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

9.33

14.5J

14.9J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

9.68

14.8J

15.3J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1704177-4    QC Sample:  L2258293-01  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

11/02/22

Qual

Serial_No:11022216:15
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1704177-4    QC Sample:  L2258293-01  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

1H,1H,2H,2H-Perfluorododecane Sulfonate (M2D4-10:2FTS)

84

82

104

181

80

86

111

92

173

86

88

79

136

54

86

59

80

82

84

48

122

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

27-126

48-131

22-136

10-165

10-206

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

11/02/22

90

90

104

184

77

85

111

93

175

85

92

81

159

55

82

56

81

77

83

44

139

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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*Values in parentheses indicate holding time in days

L2254154-01A

L2254154-01B

L2254154-01C

L2254154-01D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

NA

NA

NA

NA

4.1

4.1

4.1

4.1

Y

Y

Y

Y

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

11/02/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:11022216:15

Page 41 of 49



VT DEC P2Project Name:

Project Number:

L2254154Lab Number:

Report Date: 11/02/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid
Perfluoropropanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA/PFTeDA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS/PFDoS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS
PFPrS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA/PFOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5
423-41-6

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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VT DEC P2Project Name:

Project Number:

L2254154Lab Number:

Report Date: 11/02/22

FLUOROTELOMER CARBOXYLIC ACIDS (FTCAs)

3-Perfluoroheptyl Propanoic Acid
2H,2H,3H,3H-Perfluorooctanoic Acid
3-Perfluoropropyl Propanoic Acid

7:3FTCA
5:3FTCA
3:3FTCA

812-70-4
914637-49-3
356-02-5

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2254154VT DEC P2

Not Specified 11/02/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2254154VT DEC P2

Not Specified 11/02/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2254154VT DEC P2

Not Specified 11/02/22

Data Qualifiers

M

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:11022216:15
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2254154VT DEC P2

Not Specified

REFERENCES 

11/02/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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VTDEC PFAS Inputs to Wastewater Facilities Laboratory Data Package QA/QC Summary Table

Lab Number Lab and Sample ID
Date 

Collected
Sample Type Analyte(s) Qualified

Lab Flag/Qualifier 

ID
Data Bias Resolution Data Usability Issue

L2155560
L2155560-01, -02, and WG1559893-4

Pre-TOP
10/6/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2155560
L2155560-01, -02, and 

Pre-TOP
10/6/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 4:2FTS, 6:2FTS and 8:2FTS

L2155560
WG1559893-4

Post-TOP
10/6/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, 

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2156904 L2156904-01 10/15/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 6:2FTS and 8:2FTS

L2156904 L2156904-02RE 10/15/2021 Wastewater

Sample re-extracted within hold time due to QC failure in original 

extraction.  Results of re-extraction reported.  Sample has 

elevated detection limits due to limited sample volume for re-

extraction.

None None None Required No

L2156904 L2156904-02 Post TOP 10/15/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, 

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2156904 WG1564148-3 and -4 10/15/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2156904 WG1564148-3 and -4 10/15/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 6:2FTS and 8:2FTS

L2158553 L2158553-01 10/26/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2158553 WG1568346-1, -2 10/26/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2158553
WG1568346-3

Matrix Spike
10/26/2021

Solid Matrix 

Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for nearly all  compounds.  These could result in low bias 

respectively on reported results. 

Spike recoveries for nearly all compounds were below the lower acceptable criteria. Most 

compound recoveries were within 10% of the upper and/or lower acceptable criteria.  

Considering the complex matrix being analyzed, this low degree of variance from the 

acceptance criteria is not considered sufficient to warrant resolution and does not effect data 

uasbility for the DQOs of the project. However, However, 6:2FTS, 8:2FTS, NMeFOSAA, 

PFNS and PFDS had 0% recovery.  This may effect the data usability for these compounds. 

Potential low bias to 6:2FTS, 8:2FTS, NMeFOSAA, PFNS and PFDS in 

L2158553-01

L2161202
L2161202-01

Pre-TOP
11/2/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 4:2FTS, 6:2FTS and 8:2FTS

L2161202
L2161202-01 RE

Post-TOP
11/2/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid 

(M2-4:2FTS)

M3PFPeA, M4PFOA, M2PFHxA

L2161202
WG1571085-4

Post-TOP
11/2/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for M3PFPeA, M4PFOA, M2PFHxA

L2161537 L2161537-01 11/5/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA, MPFDOA, M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA, MPFDOA, M2PFTEDA
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VTDEC PFAS Inputs to Wastewater Facilities Laboratory Data Package QA/QC Summary Table

Lab Number Lab and Sample ID
Date 

Collected
Sample Type Analyte(s) Qualified

Lab Flag/Qualifier 

ID
Data Bias Resolution Data Usability Issue

L2161537 WG1572518-1, -2 11/5/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2161537 WG1572518-3 11/5/2021
Lab QA

Matrix Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA, MPFDOA, M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA, MPFDOA, M2PFTEDA

L2161537 WG1572518-4 11/5/2021
Lab QA

Lab Dup

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2162582 L2162582-01 11/10/2021
Wastewater

PreTOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

L2162582 L2162582-01; WG1573037-4 11/10/2021

Wastewater

Method Blank

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2162582 WG153357-3 11/10/2021
Lab QA

Matrix Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA,

L2202626 L2202626-01, -03 1/15/2022
Wastewater

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2202626 L2202626-02 1/15/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2202626 L2202626-03 1/15/2022
Wastewater

Pre TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2202626 WG1597792-4 1/15/2022
Lab QA

Matrix Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2169100 L2169100-01 12/10/2021
Storm Water

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2169100 L2169100-02 12/10/2021 Mist Suppresent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2169100 L2169100-02 12/10/2021 Mist Suppresent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2169100 L2169100-02 12/10/2021 Mist Suppresent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

E Extracted compounds exceeded the calibration range
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the 

instrument
Potential high bias of all compounds

L2169100 L2169100-03 12/10/2021 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2170827 L2170827-01 12/22/2021 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
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Lab Number Lab and Sample ID
Date 

Collected
Sample Type Analyte(s) Qualified

Lab Flag/Qualifier 

ID
Data Bias Resolution Data Usability Issue

L2170827 L2170827-01 12/22/2021 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2170827 L2170827-01 12/22/2021
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2170827 L2170827-02 12/22/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2170827 L2170827-02 12/22/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2170827 L2170827-03 12/22/2021 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2170827 L2170827-03 12/22/2021
Effluent 

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA

L2170827 L2170827-04 12/22/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M9PFNA, 1H,1H,2H,2H-

Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d5NetFOSAA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

PFNA,1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), 

NetFOSAA, PFOA 

L2170827 L2170827-04 12/22/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2204817 L2204817-01 1/21/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

G

The concentration may be biased high due to matrix 

interferences (i.e, co-elution) with non-target compound(s). 

The result should be considered estimated

Surrogate recoveries may be biased high due to interference for PFOS Potential high bias for PFOS

L2204817 L2204817-01 1/21/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

F

The ratio of quantifier ion response to qualifier ion response 

falls outside of the laboratory criteria. Results are 

considered to be an estimated maximum concentration

Surrogate recoveries may be reported as maximum concentrations for PFHxS, PFOS Potential low bias for PFHxS, PFOS

L2204817 L2204817-01 1/21/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M3PFPeA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS) M3PFPeA

L2204817 L2204817-01 1/21/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2204817 L2204817-01 1/21/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2204817 L2204817 - Method Blank 1/21/2022 Method Blank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2214714 L2214714-01 1/26/2022 Filter Cake

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M5PFHxA, M4PFHpA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFHxA, PFHpA

L2214714 L2214714 1/26/2022 Matrix Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M9PFNA, 1H,1H,2H,2H-

Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d5NetFOSAA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

PFNA,1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), 

NetFOSAA, PFOA 
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L2211036 L2211036-02 2/25/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2211036 L2211036-02 2/25/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2211036 L2211036-03 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), M5PFHxA, M3PFHxS,

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M9PFNA, 1H,1H,2H,2H-

Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d5-NetFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), PFHxA, 

PFHxS,

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS),  

NetFOSAA

L2211036 L2211036-03 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211030 L2211030-01 2/25/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d3-NMeFOSAA, 

d5NetFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), 

NMeFOSAA, NetFOSAA 

L2211030 L2211030-01 2/25/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA

L2211030 L2211030-01 2/25/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211030 L2211030-01 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2211030 L2211030-01 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the below acceptable criteria for 

M8FOSAThis significant diversion from the recovery criteria has the potetnial to effect data 

uasbility for the DQOs of the project. 

Potential high bias for 

FOSA

L2211030 L2211030-01 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211030 L2211030-03 2/25/2022 Field Blank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211030 L2211030 2/25/2022 Method Blank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2211032 L2211032-01 2/25/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

L2211032 L2211032-01 2/25/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the below acceptable criteria for 

d3-NMeFOSAA, M7-PFUDA, M8FOSA, d5-NetFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

NMeFOSAA, PFUDA, FOSA, NEtMeFOSAA

L2211032 L2211032-01 2/25/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA
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L2211032 L2211032-03 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS, d5NetFOSAA, 

MPFDOA, M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

NetFOSAA, PFDOA, PFTeDA

L2211032 L2211032-03 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2212981 L2212981-01 3/8/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2212981 L2212981-01 3/8/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2212981 L2212981-02 3/8/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2212981 L2212981-02 3/8/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the lower acceptable criteria for 

M5PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential low bias for

PFHxA

L2212981 L2212981-02 3/8/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2212981 L2212981-02 3/8/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2212981 L2212981-03 3/8/2022
DI Rinse

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2211028 L2211028-01 3/1/2022 Black Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M2PFTeDA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), PFTeDA

L2211028 L2211028-01 3/1/2022 Black Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211028 L2211028-01 3/1/2022
Black Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA

L2211028 L2211028-01 3/1/2022
Black Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2243719 L2243719-01 8/3/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
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L2243719 L2243719-02 8/3/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

MPFBA, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), M5PFHXA, 

M4PFHpA,

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M9PFNA,

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d3-NMeFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFPeA, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), 

PFHxA, PFHpA

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), PFNA, 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), 

NMeFOSAA

L2243719 L2243719-03 8/4/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), 1H,1H,2H,2H-

Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), MPFDOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), PFDOA

L2243719 L2243719-03 8/4/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2243719 L2243719-04 8/4/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

L2243727 L2243727-01 8/10/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2243727 L2243727-03 8/10/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential h+I126igh bias for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

L2243727 L2243727-03 8/10/2022
WW Tank

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2243727 L2243727-03 8/10/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

L2245047 L2245047-01 8/17/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2245047 L2245047-01 8/17/2022
WW Tank

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% below the lower acceptable criteria for

M6PFDA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential low bias for 

PFDA

L2245047 L2245047-02 8/17/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), PFTDEA

L2245047 L2245047-03 8/17/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

 PFTDEA
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VTDEC PFAS Inputs to Wastewater Facilities Laboratory Data Package QA/QC Summary Table

Lab Number Lab and Sample ID
Date 

Collected
Sample Type Analyte(s) Qualified

Lab Flag/Qualifier 

ID
Data Bias Resolution Data Usability Issue

L2254154 L2254154-01 9/27/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
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TABLE 1

AEROSPACE AND METAL FINISHING FACILITY STUDY

LIQUIDS PFAS CONCENTRATION SUMMARY

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Pre-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l 0.595 U 2.38 U 1.94 U 0.236 U 5.95 U 0.212 U 1.81 U 1.76 U
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l 1.67 J 4.08 U 2.75 0.406 U 10.2 U 0.672 J 1.81 U 0.994 J
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l 0.613 U 2.45 U 1.94 U 0.244 U 6.13 U 0.218 U 1.81 U 1.76 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l 1.81 J 6.76 J 1.94 U 0.394 U 9.9 U 0.552 J 1.81 U 1.76 U
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20 0.94 U 3.67 U 1.94 U 0.374 U 9.4 U 0.334 U 2.22 F 1.76 U
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l 2.16 J 3.28 U 1.94 U 0.326 U 8.2 U 0.352 J 1.81 U 1.76 U
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l 1.72 U 6.88 U 1.94 U 0.684 U 17.2 U 0.612 U 1.81 U 1.76 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20 0.65 J 2.25 U 2.45 0.224 U 5.63 U 0.388 JF 1.81 U 0.222 J
Perfluorooctanesulfonamide (FOSA) 75491-6 ng/l 1.45 U 5.8 U 1.94 U 0.576 U 14.5 U 0.516 U 1.81 U 1.76 U
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20 1.26 U 5.04 U 1.94 U 0.501 U 12.6 U 2.62 21 GF 17.6 U
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20 0.78 J 2.36 U 1.94 U 0.234 U 5.9 U 0.694 JF 1.81 U 0.402 J
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l 2.8 U 11.2 U 1.94 U 1.11 U 28 U 0.996 U 1.81 U 1.76 U
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20 3.1 J 3.12 U 1.94 U 0.31 U 7.8 U 0.278 U 1.81 U 1.76 U
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l 2.45 U 9.8 U 1.94 U 0.974 U 24.5 U 0.872 U 1.81 U 1.76 U
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l 0.76 U 3.04 U 1.94 U 0.302 U 7.6 U 0.270 U 1.81 U 1.76 U
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l 0.93 U 3.72 U 1.94 U 0.37 U 9.3 U 0.331 U 1.81 U 1.76 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l 0.818 U 3.27 U 1.94 U 0.325 U 8.18 U 0.291 U 1.81 U 1.76 U
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l 0.62 U 8.36 J 1.94 U 0.246 U 6.2 U 0.221 U 1.81 U 0.874 J
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l 2.15 J 3.56 J 1.94 U 0.258 U 6.5 U 0.231 U 1.81 U 1.76 U
4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/l 1.13 U 4.52 U 1.94 U 0.449 U 11.3 U 0.402 U 1.81 U 1.76 U
6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/l 3.33 U 13.3 U 3.64 1.32 U 33.3 U 1.18 U 1.81 U 1.76 U
8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/l 3.03 U 12.1 U 1.94 U 120 U 30.3 U 1.08 U 1.81 U 1.76 U
N-EtFOSAA 2991-50-6 ng/l 2.01 U 8.04 U 1.94 U 0.799 U 20.1 U 0.715 U 1.81 U 1.76 U
N-MeFOSAA 2355-31-9 ng/l 1.62 U 6.48 U 1.94 U 0.644 U 16.2 U 0.576 U 1.81 U 1.76 U
PFAS VT 5 (total) ng/l 20 4.53 JY 5.04 U 2.45 Y 0.501 U 12.6 UY 3.702 JY 23.22 JY 0.624 JY
Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Post-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l 0.595 U 2.38 U 2.02 U 0.251 U 0.212 U 4 U 4.0 U
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l 18.4 J 62.2 J 10.1 U 6.24 J 7.13 J 20 U 13.8 J
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l 0.613 U 2.45 U 2.02 U 0.259 U 0.218 U 4 U 4.0 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l 2.73 J 18.2 J 6.51 1.45 J 1.45 J 4 U 3.15 J
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20 0.94 U 4.52 J 2.02 U 0.397 U 0.334 U 4 U 4.0 U
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l 3.71 J 17.3 J 5.95 0.782 J 0.922 J 4 U 1.72 J
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l 1.72 U 6.88 U 2.02 U 0.727 U 0.612 U 4 U 4.0 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20 0.91 J 4.32 JF 2.02 U 0.238 U 0.541 JF 4 U 4.0 U
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20 1.26 U 9.6 J 2.02 U 0.532 U 2.43 4 U 1.02 J
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20 1.42 J 2.48 J 2.02 U 0.249 U 1.22 J 4 U 0.592 J
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l 2.8 U 11.2 U 2.02 U 1.18 U 0.997 U 4 U 4.0 U
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20 3.48 J 3.12 U 2.02 U 0.33 U 0.278 U 4 U 4.0 U
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l 2.45 U 9.8 U 2.02 U 1.04 U 0.872 U 4 U 4.0 U
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l 0.76 U 3.04 U 2.02 U 0.321 U 0.27 U 4 U 4.0 U
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l 0.93 U 3.72 U 2.02 U 0.393 U 0.331 U 4 U 4.0 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l 0.818 U 3.27 U 2.02 U 0.346 U 0.291 U 4 U 4.0 U
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l 0.62 U 2.48 U 2.02 U 0.262 U 0.221 U 4 U 4.0 U
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l 2.11 J 3.24 JF 2.02 U 0.275 U 0.231 U 4 U 4.0 U
PFAS VT 5 (total) ng/l 20 5.81 JY 20.92 JY 2.02 U 0.532 U 4.191 4 U 5.612 JY
NOTES:

VGES

PFAS VT 5 (total)sum of PFHxS, PFHpA, PFNA, PFOS, PFOA
-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate
ng/L nanograms per liter

U not detected above laboratory reporting limit
Y calculated value
B analyte detected in method blank.  sample result <10x blank concentration
E result exceeded calibration range
F ratio of quantifier ion to qualifier ion outside criteria.  Result considered maximum
G high bias due to matrix interference with non-target compound(s).  Result is estimated.
J estimated; less than reporting limit, but greater than the method detection limit

^1 samples/analyses potentially impacted by mist supressent sample
Blank Cell Not Analyzed

Bold Cncentration above laboratory detection limit
Bold Exceedance of VGES

\\wse03.local\WSE\Projects\VT\VTDEC Statewide PFAS WWTF LF\2021 P2  Phase II\Second Round Sampling Results\[Result Table Sanitized Names.xlsx]Solid
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Groundwater:  Vermont Groundwater Enforcement Standard 

(I-Rule; July 6, 2019)
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Parameter CAS Units VGES
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1/15/2022

Vergennes Facility 1 Brattleboro Facility 1

Seal Tank

10/25/2021



TABLE 1

AEROSPACE AND METAL FINISHING FACILITY STUDY

LIQUIDS PFAS CONCENTRATION SUMMARY

Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Pre-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonamide (FOSA) 75491-6 ng/l
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/l
6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/l
8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/l
N-EtFOSAA 2991-50-6 ng/l
N-MeFOSAA 2355-31-9 ng/l
PFAS VT 5 (total) ng/l 20
Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Post-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
PFAS VT 5 (total) ng/l 20
NOTES:

VGES

PFAS VT 5 (total)sum of PFHxS, PFHpA, PFNA, PFOS, PFOA
-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate
ng/L nanograms per liter

U not detected above laboratory reporting limit
Y calculated value
B analyte detected in method blank.  sample result <10x blank concentration
E result exceeded calibration range
F ratio of quantifier ion to qualifier ion outside criteria.  Result considered maximum
G high bias due to matrix interference with non-target compound(s).  Result is estimated.
J estimated; less than reporting limit, but greater than the method detection limit

^1 samples/analyses potentially impacted by mist supressent sample
Blank Cell Not Analyzed

Bold Cncentration above laboratory detection limit
Bold Exceedance of VGES

\\wse03.local\WSE\Projects\VT\VTDEC Statewide PFAS WWTF LF\2021 P2  Phase II\Second Round Sampling Results\[Result Table Sanitized Names.xlsx]Solid

Groundwater:  Vermont Groundwater Enforcement Standard 

(I-Rule; July 6, 2019)

Parameter CAS Units VGES

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

0.217 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.215 U 1.97 U 1.81 U
0.372 U 50 U 3.62 50 U 1.80 50000 U 0.368 U 1.97 U 1.81 U
0.224 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.221 U 1.97 U 1.81 U
1.56 J 50 U 2.26 50 U 1.78 U 50000 U 0.718 J 1.97 U 1.81 U
0.343 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.339 U 1.97 U 1.79 JF
0.591 J 50 U 0.531 J 50 U 1.78 U 50000 U 0.357 JF 1.97 U 1.81 U
0.627 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.621 U 1.97 U 1.81 U
0.73 J 50 U 0.762 J 50 U 1.78 U 50000 U 0.203 U 1.97 U 1.81 U
0.529 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.524 U 1.97 U 1.81 U
1.06 J 50 U 0.72 J 50 U 2.42 50000 U 1.39 JF 1.97 U 1.81 U

0.941 J 50 U 0.951 JF 50 U 1.78 U 50000 U 0.307 J 1.97 U 0.225 J
1.02 U 50 U 1.92 U 50 U 1.78 U 50000 U 1.01 U 1.97 U 1.81 U

0.299 J 50 U 1.92 U 50 U 1.78 U 50000 U 0.282 U 1.97 U 1.81 U
0.894 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.885 U 1.97 U 1.81 U
0.277 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.274 U 1.97 U 1.81 U
0.399 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.336 U 1.97 U 1.81 U
0.298 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.295 U 1.97 U 1.81 U
0.292 J 50 U 1.92 U 50 U 1.78 U 50000 U 0.224 U 1.97 U 0.739 J
0.237 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.235 U 1.97 U 1.81 U
0.412 U 50 U 1.92 U 50 U 1.78 U 539,000 0.408 U 1.97 U 1.81 U
1.21 U 295 ^1 1.92 U 130 ^1 7.84 U 22,800,000 E 2.62 1.97 U 1.81 U
1.1 U 50 U 1.92 U 50 U 1.78 U 1,050,000 1.09 U 1.97 U 1.81 U

0.733 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.726 U 1.97 U 1.81 U
0.591 U 50 U 1.92 U 50 U 1.78 U 50000 U 0.585 U 1.97 U 1.81 U
3.03 JY 50 U 2.433 JY 50 U 2.42 Y 50000 U 1.697 JY 1.97 U 2.015 JY

0.231 U 50 U 10 U 50 U 1.80 U 0.208 U 1.88 U 1.82 U
2.33 J 250 U 31.7 J 250 U 1.80 U 6.61 J 1.88 U 6.67 J
0.238 U 50 U 10 U 50 U 1.80 U 0.214 U 1.88 U 1.82 U
1.06 J 165 5.7 J 50 U 3.40 1.67 J 4.18 4.87
0.364 U 50 U 10 U 50 U 1.80 U 0.328 U 1.88 U 1.82 U
0.744 J 55.7 1.8 J 50 U 3.20 0.838 J 1.88 U 2.74
0.667 U 50 U 10 U 50 U 1.80 U 0.6 U 1.88 U 1.82 U
0.574 JF 50 U 1.24 J 50 U 1.80 U 0.3 J 1.88 U 0.423 J
0.523 J 50 U 10 U 50 U 1.80 U 0.44 U 1.88 U 1.82 U
0.969 J 50 U 10 U 50 U 1.80 U 0.538 J 1.88 U 0.306 J
1.08 U 50 U 10 U 50 U 1.80 U 0.977 U 1.88 U 1.82 U

0.302 U 50 U 10 U 50 U 1.80 U 0.272 U 1.88 U 1.82 U
0.95 U 50 U 10 U 50 U 1.80 U 0.855 U 1.88 U 1.82 U

0.294 U 50 U 10 U 50 U 1.80 U 0.265 U 1.88 U 1.82 U
0.36 U 50 U 10 U 50 U 1.80 U 0.325 U 1.88 U 1.82 U

0.317 U 50 U 10 U 50 U 1.80 U 0.286 U 1.88 U 1.82 U
0.24 U 50 U 10 U 50 U 1.80 U 0.216 U 1.88 U 1.82 U

0.252 U 50 U 10 U 50 U 1.80 U 0.227 U 1.88 U 1.82 U
2.066 JY 50 U 1.24 JY 50 U 1.80 U 0.838 JY 1.88 U 0.729 JY

BLACK OXIDE EFFLUENT

12/22/2021

STORM WATER

10/6/20213/1/2022 12/10/2021 6/13/202212/10/202111/2/2021

Swanton Facility 1

MIST SUPPRESSENT

Diluted 5g/250ml

12/10/2021

Rutland Facility 1

WASTEWATER EFFLUENT

2/25/2022



TABLE 1

AEROSPACE AND METAL FINISHING FACILITY STUDY

LIQUIDS PFAS CONCENTRATION SUMMARY

Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Pre-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonamide (FOSA) 75491-6 ng/l
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/l
6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/l
8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/l
N-EtFOSAA 2991-50-6 ng/l
N-MeFOSAA 2355-31-9 ng/l
PFAS VT 5 (total) ng/l 20
Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Post-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
PFAS VT 5 (total) ng/l 20
NOTES:

VGES

PFAS VT 5 (total)sum of PFHxS, PFHpA, PFNA, PFOS, PFOA
-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate
ng/L nanograms per liter

U not detected above laboratory reporting limit
Y calculated value
B analyte detected in method blank.  sample result <10x blank concentration
E result exceeded calibration range
F ratio of quantifier ion to qualifier ion outside criteria.  Result considered maximum
G high bias due to matrix interference with non-target compound(s).  Result is estimated.
J estimated; less than reporting limit, but greater than the method detection limit

^1 samples/analyses potentially impacted by mist supressent sample
Blank Cell Not Analyzed

Bold Cncentration above laboratory detection limit
Bold Exceedance of VGES

\\wse03.local\WSE\Projects\VT\VTDEC Statewide PFAS WWTF LF\2021 P2  Phase II\Second Round Sampling Results\[Result Table Sanitized Names.xlsx]Solid

Groundwater:  Vermont Groundwater Enforcement Standard 

(I-Rule; July 6, 2019)

Parameter CAS Units VGES

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

0.864 JF 1.99 U 0.516 JF 2.13 U 1.19 U 1.19 U 1.83 U 1.78 U 0.229 U
0.394 J 1.99 U 1.78 U 13.4 2.9 J 35.1 44.1 17.4 19.9
0.214 U 1.99 U 1.78 U 2.13 U 1.23 U 1.23 U 1.83 U 1.78 U 0.236 U
0.69 J 1.99 U 0.964 J 6.98 1.98 U 1.98 U 1.19 J 0.679 J 0.381 U
0.327 U 1.99 U 1.78 U 2.13 U 1.88 U 1.88 U 1.83 U 1.78 U 0.362 U
0.881 J 1.99 U 0.388 J 2.41 1.64 U 2.28 J 0.845 J 0.754 J 0.318 U
0.599 U 1.99 U 1.78 U 2.13 U 3.44 U 3.44 U 1.83 U 1.78 U 0.662 U
0.206 J 1.99 U 1.78 U 1.38 J 1.13 U 1.8 J 1.83 U 1.78 U 0.217 U
0.505 U 1.99 U 1.78 U 2.13 U 2.9 U 2.9 U 1.83 U 1.78 U 0.558 U
0.439 U 1.99 U 1.78 U 5.16 2.52 U 2.52 U 1.83 U 1.78 U 0.485 U
0.369 J 1.99 U 0.32 J 2.13 U 1.18 J 2.88 JF 1.25 1.34 J 1.03 J
0.975 U 1.99 U 1.78 U 2.13 U 5.6 U 5.6 U 1.83 U 1.78 U 1.08 U
0.272 U 1.99 U 0.288 J 0.4 1.56 U 1.56 U 1.83 U 1.78 U 0.3 U
0.854 U 1.99 U 1.78 U 2.13 U 4.9 U 4.9 U 1.83 U 1.12 J 0.943 U
0.265 U 1.99 U 1.78 U 2.13 U 1.52 U 1.52 U 1.83 U 1.78 U 0.292 U
0.324 U 1.99 U 1.78 U 2.13 U 1.86 U 1.86 U 1.83 U 1.78 U 0.358 U
0.285 U 1.99 U 1.78 U 2.13 U 1.64 U 1.64 U 1.83 U 1.78 U 0.315 U
0.216 U 1.99 U 1.78 U 2.13 U 1.24 U 1.24 U 1.83 U 1.78 U 0.238 U
0.226 U 1.99 U 1.78 U 2.13 U 1.3 U 1.3 U 1.83 U 1.78 U 0.25 U
0.394 U 1.99 U 1.78 U 2.13 U 2.26 U 2.28 U 1.83 U 1.78 U 0.435 U
2.45 1.99 U 1.2 J 8.06 B 6.66 U 25.5 B 5.8 B 5.33 B 1.28 U
1.06 U 1.99 U 1.78 U 2.13 U 6.06 U 6.06 U 1.83 U 1.78 U 1.17 U
0.7 U 1.99 U 1.78 U 4.24 4.02 U 4.02 U 1.83 U 1.78 U 0.774 U

0.564 U 1.99 U 1.78 U 2.13 U 3.24 U 3.24 U 1.83 U 1.78 U 0.623 U
0.575 JY 1.99 U 0.608 JY 6.94 Y 1.18 Y 4.68 Y 1.25 Y 1.34 Y 1.03 Y

0.449 J 1.93 U 1.81 U 1.02 J 1.19 U 1.19 U 1.82 U 1.82 U 0.21 U
4.57 J 9.67 U 6.7 J 7.05 J 27.5 J 24.6 J 59.6 20.2 24.0 U
0.217 U 1.93 U 1.81 U 1.93 U 1.23 U 1.23 U 1.82 U 1.82 U 0.126 U

1.8 U 1.93 U 3.02 2.54 1.98 U 3.26 J 2.05 1.51 J 0.769 J
0.332 U 1.93 U 1.81 U 0.386 J 1.88 U 1.88 U 1.82 U 1.82 U 0.331 U
1.63 J 1.93 U 2.15 3.63 2.30 J 3.52 J 1.04 J 0.979 J 0.631 J
0.608 U 1.93 U 1.81 U 1.93 U 3.44 U 3.44 U 1.82 U 1.82 U 0.606 U

2.8 J 1.93 U 0.552 J 1.31 J 1.13 U 1.52 J 0.561 J 0.452 J 0.300 J
0.446 U 1.93 U 1.81 U 1.5 J 2.52 U 2.52 U 1.82 U 0.513 J 0.444 U
0.541 J 1.93 U 0.457 J 3.16 1.18 U 3.88 J 1.08 J 1.3 J 0.550 J
0.991 U 1.93 U 1.81 U 1.93 U 5.60 U 5.6 U 1.82 U 1.82 U 0.987 U
0.276 U 1.93 U 0.37 J 0.452 J 1.56 U 1.56 U 1.82 U 1.82 U 0.275 U
0.867 U 1.93 U 1.81 U 1.93 U 4.90 U 4.9 U 1.82 U 0.99 J 0.864 U
0.269 U 1.93 U 1.81 U 0.313 J 1.52 U 1.52 U 1.82 U 1.82 U 0.268 U
0.329 U 1.93 U 1.81 U 1.93 U 1.86 U 1.86 U 1.82 U 1.82 U 0.328 U
0.289 U 1.93 U 1.81 U 1.93 U 1.64 U 1.64 U 1.82 U 1.82 U 0.288 U
0.219 U 1.93 U 1.81 U 1.93 U 1.24 U 1.24 U 1.82 U 1.82 U 0.218 U
0.23 U 1.93 U 1.81 U 1.93 U 1.30 U 1.3 U 1.82 U 1.82 U 0.229 U

3.341 JY 1.93 U 1.379 JY 6.81 Y 8.27 UY 5.4 Y 1.64 Y 2.26 Y 0.850 JY

8/4/2022 8/10/2022 8/17/2022

Bennington Facility 1

8/3/2022

Wastewater Tank

10/6/2021

Rutland Facility 2

WASTEWATER EFFLUENT

9/27/202312/22/2021 2/25/2022 8/17/2022

Wastewater Tank

Burlington Facility 1



TABLE 1

AEROSPACE AND METAL FINISHING FACILITY STUDY

LIQUIDS PFAS CONCENTRATION SUMMARY

Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Pre-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonamide (FOSA) 75491-6 ng/l
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/l
6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/l
8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/l
N-EtFOSAA 2991-50-6 ng/l
N-MeFOSAA 2355-31-9 ng/l
PFAS VT 5 (total) ng/l 20
Per- and Poly Fluoroalkyl Substances (PFAS)- LCMSMS-ID-TOP (Post-treatment)
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/l
Perfluorobutanoic acid (PFBA) 375-22-4 ng/l
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/l
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/l
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/l 20
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/l
Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/l
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/l 20
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/l 20
Perfluorooctanoic acid (PFOA) 335-67-1 ng/l 20
Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/l
Perfluorononanoic acid (PFNA) 375-95-1 ng/l 20
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/l
Perfluorodecanoic acid (PFDA) 335-76-2 ng/l
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/l
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/l
Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/l
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/l
PFAS VT 5 (total) ng/l 20
NOTES:

VGES

PFAS VT 5 (total)sum of PFHxS, PFHpA, PFNA, PFOS, PFOA
-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate
ng/L nanograms per liter

U not detected above laboratory reporting limit
Y calculated value
B analyte detected in method blank.  sample result <10x blank concentration
E result exceeded calibration range
F ratio of quantifier ion to qualifier ion outside criteria.  Result considered maximum
G high bias due to matrix interference with non-target compound(s).  Result is estimated.
J estimated; less than reporting limit, but greater than the method detection limit

^1 samples/analyses potentially impacted by mist supressent sample
Blank Cell Not Analyzed

Bold Cncentration above laboratory detection limit
Bold Exceedance of VGES

\\wse03.local\WSE\Projects\VT\VTDEC Statewide PFAS WWTF LF\2021 P2  Phase II\Second Round Sampling Results\[Result Table Sanitized Names.xlsx]Solid

Groundwater:  Vermont Groundwater Enforcement Standard 

(I-Rule; July 6, 2019)

Parameter CAS Units VGES

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

1.98 U 0.265 J 0.208 U 61.6 J 54.3 J 45.3 J
0.439 J 1.23 J 0.378 J 88.5 U 87.9 U 77 U
1.98 U 1.84 U 0.215 U 88.5 U 87.9 U 46.2 U
0.87 J 1.38 J 0.438 J 63.4 J 81.2 J 76.2 J
1.98 U 1.84 U 0.329 U 88.5 U 87.9 U 70.9 U

0.945 J 1.15 J 0.627 J 248 309 259 J
1.98 U 1.84 U 0.602 U 88.5 U 87.9 U 130 U

0.308 J 0.49 0.312 J 162 164 144 J
1.98 U 1.84 U 0.609 JF 88.5 U 87.9 U 109 U
1.98 U 1.84 U 0.441 U 1,900 1,900 987 F

0.546 J 0.682 0.469 J 63.7 J 82.3 77.7 J
1.98 U 1.84 U 0.98 U 88.5 U 87.9 U 211 U
1.98 U 1.84 U 0.273 U 88.5 U 87.9 U 58.8 U
1.98 U 1.84 U 0.858 U 88.5 U 87.9 U 185 U
1.98 U 1.84 U 0.266 U 88.5 U 22 J 57.3 U
1.98 U 1.84 U 0.326 U 88.5 U 87.9 U 70.2 U
1.98 U 1.84 U 0.286 U 88.5 U 87.9 U 61.7 U
1.98 U 1.84 U 0.217 U 17.3 J 87.9 U 46.8 U
1.98 U 1.84 U 0.228 U 88.5 U 87.9 U 49 U
1.98 U 1.84 U 0.396 U 88.5 U 21.4 J 85.2 U
5.86 B 1.8 U 1.17 U 14,500 14,400 11,200
1.98 U 1.84 U 1.06 U 88.5 U 87.9 U 228 U
1.98 U 1.84 U 0.704 U 122 81.6 J 152 U
1.98 U 1.84 U 0.567 U 118 64 J 122 U

0.854 Y 1.172 Y 0.781 Y 2,126 Y 2,146 Y 1,209 FJY

2 U 1.98 U 0.21 U 37.5 41.8 48.7
6.58 J 7.52 J 6.73 J 391 365 1,140

2 U 1.98 U 0.217 U 8.86 U 9.77 U 1.23 U
1.6 J 1.91 J 1.25 J 778 870 2,350
2 U 1.98 U 0.332 U 8.86 U 9.77 U 1.88 U

3.39 1.33 J 1.22 J 1,170 1,570 2,870
2 U 1.98 U 0.608 U 8.86 U 9.77 U 3.44 U

0.628 J 0.632 J 0.453 J 277 299 392
2 U 1.98 U 0.446 U 290 328 708

0.692 J 0.711 J 0.41 J 51.2 78.7 132
2 U 1.98 U 0.991 U 8.86 U 9.77 U 5.6 U
2 U 1.98 U 0.276 U 2.13 3.38 8.76 J
2 U 1.98 U 0.867 U 8.86 U 9.77 U 4.9 U

0.312 J 1.98 U 0.269 U 4.41 6.43 J 20.3
2 U 1.98 U 0.329 U 8.86 U 9.77 U 4.26 J
2 U 1.98 U 0.289 U 8.86 U 9.77 U 1.64 U
2 U 1.98 U 0.219 U 8.86 U 9.77 U 1.24 U
2 U 1.98 U 0.23 U 8.86 U 9.77 U 1.46 J

1.32 Y 1.343 Y 0.863 Y 620.3 Y 709.1 Y 1,241 Y

8/3/20228/4/2022 8/10/2022 8/10/20228/17/2022

Rutland Facility 3

Wastewater Tank

8/17/2022

Springfield Facility 1

Wastewater Tank



TABLE 2

AEROSPACE AND METAL FINISHING FACILITY STUDY

SLUDGE PFAS CONCENTRATION SUMMARY

Per- and Poly Fluoroalkyl Substances (PFAS) - LCMSMS-ID
Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/g

Perfluorobutanoic acid (PFBA) 375-22-4 ng/g

Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 ng/g

Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/g

Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/g

Perfluorohexanoic acid (PFHxA) 307-24-4 ng/g

Perfluoroheptanesulfonic acid (PFHpS) 375-92-8 ng/g

Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/g

Perfluorooctanesulfonamide (FOSA) 75491-6 ng/g

Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/g

Perfluorooctanoic acid (PFOA) 335-67-1 ng/g

Perfluorononanesulfonic acid (PFNS) 98789-57-2 ng/g

Perfluorononanoic acid (PFNA) 375-95-1 ng/g

Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/g

Perfluorodecanoic acid (PFDA) 335-76-2 ng/g

Perfluorododecanoic acid (PFDoA) 307-55-1 ng/g

Perfluorotridecanoic acid (PFTrDA) 72629-94-8 ng/g

Perfluorotetradecanoic acid (PFTA) 376-06-7 ng/g

Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/g

4:2 Fluorotelomersulfonic acid (4:2FTS) 757124-72-4 ng/g

6:2 Fluorotelomersulfonic acid (6:2FTS) 27619-97-2 ng/g

8:2 Fluorotelomersulfonic acid (8:2FTS) 39108-34-4 ng/g

N-EtFOSAA 2991-50-6 ng/g

N-MeFOSAA 2355-31-9 ng/g

NOTES:

VGES

-- No comparison-analytes not detected above detection limits

RPD Relative Percent Difference between sample and blind field duplicate

ng/Lg nanograms per gram (ppb)

U not detected above laboratory reporting limit

Y calculated value

E result exceeded calibration range

J

F

Blank Cell Not Analyzed

Bold Concentration above laboratory detection limit

\\wse03.local\WSE\Projects\VT\VTDEC Statewide PFAS WWTF LF\2021 P2  Phase II\Second Round Sampling Results\[Result Table Sanitized Names.xlsx]Solid

ratio of quantifier ion response to qualifier ion response falls outside of the 

laboratory criteria. Result is estimated maximum.

estimated; less than reporting limit, but greater than the method detection limit

Groundwater:  Vermont Groundwater Enforcement Standard 

(I-Rule; July 6, 2019)

Parameter CAS Units

Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

0.125 U 0.098 U 0.379 U 11.9 U 0.485 U -- 7.38 U 0.171 U 0.201 U 0.294 U 0.452 U

0.073 U 0.057 U 0.758 U 6.94 U 0.282 U 12.3 U 14.8 U 0.342 U 0.064 J 0.589 U 0.904 U

0.268 U 0.245 J 1.52 U 25.5 U 1.04 U -- 29.5 U 0.684 U 0.804 U 1.18 U 1.81 U

0.148 U 0.229 J 0.758 U 14.1 U 0.572 U 12.3 U 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.194 U 0.152 U 0.379 U 18.5 U 0.753 U -- 7.38 U 0.171 U 0.804 U 0.589 U 0.904 U

0.168 U 0.132 U 0.758 U 16.1 U 0.653 U 12.3 U 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.438 U 0.343 U 0.758 U 41.8 U 1.7 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.145 U 0.133 U 0.379 U 13.8 U 0.561 U 6.13 U 7.38 U 0.171 U 0.201 U 0.294 U 0.452 U

-- 0.246 U 0.758 U 39.8 U 1.22 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.552 J 0.764 0.379 U 39.8 U 8.95 F -- 73.8 U 0.171 U 0.201 U 0.294 U 0.452 U

0.499 J 0.318 J 0.379 U 12.8 U 0.521 U 6.13 U 7.38 U 0.171 U 0.201 U 0.294 U 0.452 U

0.959 U 0.752 U 1.52 U 91.5 U 3.72 U -- 29.5 U 0.684 U 0.804 U 1.18 U 1.81 U

0.786 J 0.553 J 0.379 U 22.9 U 0.933 U -- 7.38 U 0.171 U 0.201 U 0.294 U 0.452 U

0.491 U 0.385 U 0.758 U 46.8 U 1.9 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.215 U 0.168 U 0.379 U 20.5 U 0.834 U -- 7.38 U 0.171 U 0.201 U 0.294 U 0.904 U

0.224 U 0.176 U 0.758 U 21.4 U 0.871 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.656 U 0.514 U 0.758 U 62.6 U 2.54 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.173 U 0.293 J 0.758 U 16.5 U 0.672 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.279 J 0.277 J 0.758 U 14.3 U 0.582 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.207 U 0.162 U 1.52 U 19.7 U 0.803 U -- 29.5 U 0.684 U 0.804 U 1.18 U 1.81 U

0.714 J 0.737 J 0.881 54.9 U 2.23 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.92 U 0.722 U 0.758 U 87.8 U 3.57 U -- 14.8 U 0.342 U 0.403 U 0.589 U 0.904 U

0.308 J 0.314 J 0.758 U 25.8 U 1.05 U -- 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

0.646 U 0.507 U 0.758 U 61.6 U 2.51 U 6.13 U 14.8 U 0.342 U 0.402 U 0.589 U 0.904 U

10/15/2021

NA CAKE

1/15/2022

PRETREATMENT SLUDGE

3/8/2022

Vergennes Facility 1

Sludge

2/25/2022 2/25/202211/5/2021

Brattleboro Facility 1

COMBINED FILTER CAKE

12/22/2021

Rutland Facility 1

Sludge

12/22/2021

Rutland Facility 2

10/25/2021 2/25/20221/26/2022
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dwfSU}jfnjcerfVdmct~Silj̀fRcbod̀�aolbacdefyVSRQz{
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qicbiflefcet̀p̀et̀eaf̀jacglàfdwfalor̀aflelmsàfbdeb̀eaolacdefcjflklcmlxm̀{fWdofR àidtf���{�ufaìfjpc�̀fòbdk̀osfcjfblmbnmlàtf
njcerfaìfelack̀fbdeb̀eaolacdeufcebmntcerf̀jacglàtfklmǹj{

Rlaoc�fVpc�̀fVlgpm̀fOnpmcblàhf̂ ẁ̀ofadfRV{

[dafUppmcblxm̀{

[dafTlmbnmlàthff_̀ogfcjfnacmc�̀tfqìefdèfdofgdòfdwfaìfòjnmajfnacmc�̀tfcefaìfblmbnmlacdeflòfede~t̀àbaflafaìfplolg̀ ào�jf
òpdoacerfneca{

[~[caodjdtcpìesmlgcè\Ocpìesmlgcè{

[daf]recalxm̀{f

[de~Smljacbhf_̀ogfcjfnacmc�̀tfwdofaìflelmsjcjfdwfUaàox̀orfPcgcajfcefjdcm{

[df̂ j̀nmajhf_̀ogfcjfnacmc�̀tfqìef�[df_lor̀afTdgpdnetjf̂ v̀ǹjàt�fcjfòpdoàtfwdofaìflelmsjcjfdwf�dmlacm̀fdofV̀gckdmlacm̀f
Yorlecbf_]Tfdemsfòvǹjaj{

^̀pdoacerfPcgcahff_ìfklmǹflafqicbiflefcejaong̀eafbleflbbnolàmsfg̀ljnòfleflelmsàflaflfjp̀bcwcbfbdeb̀eaolacde{f_ìf̂Pf
cebmnt̀jflesflt|njag̀eajfwodgftcmnacdejufbdeb̀eaolacdejfdofgdcjanòfbdeàeaufqìòflppmcblxm̀{

^̀mlack̀fS̀ob̀eafOcwẁòeb̀hff_ìfòjnmajfwodgfglaoc�flet\dofglaoc�fjpc�̀ftnpmcblàjflòfpocglocmsft̀jcrètfadfljj̀jjfaìf
pòbcjcdefdwflelmsacblmfòjnmajfceflfrck̀efglaoc�fletflòf̀�pòjj̀tfljfòmlack̀fp̀ob̀eaftcwẁòeb̀fŷSOz{ff�lmǹjfqicbiflòfm̀jjf
ailefwck̀facg̀jfaìfòpdoacerfmcgcafwdoflesfcetckctnlmfplolg̀ àoflòf̀klmnlàtfxsfnacmc�cerfaìflxjdmnàftcwẁòeb̀fx̀aq̀ èfaìf
klmǹj�flmaidnrifaìf̂SOfklmǹfqcmmfx̀fpodkct̀tfcefaìfòpdoa{

Valetlotf̂ ẁ̀òeb̀fRlàoclmhfUfòẁòeb̀fjlgpm̀fdwflf�edqefdofb̀oacwc̀tfklmǹfailafcjfdwfaìfjlg̀fdofjcgcmlofglaoc�fljfaìf
ljjdbclàtfwc̀mtfjlgpm̀j{

V̀gc~tselgcbf_le�fP̀lbicerfSodb̀tnòfp̀ofQSUfR àidtf����{

_d�cbfQvncklm̀ebsfWlbadojhf_ìfklmǹjfljjcrètfadf̀lbiftcd�cefletfwnolefadf̀klmnlàfaìcofad�cbcasfòmlack̀fadf�u�u�u�~_TOO{

_d�cbfQvncklm̀eahf_ìfg̀ljnòfdwflfjlgpm̀�jfad�cbcasft̀ock̀tfxsfgnmacpmscerf̀lbiftcd�cefletfwnolefxsfcajfbdoòjpdetcerf_QWf
letfaìefjnggcerfaìfòjnmacerfklmǹj{

_̀ealack̀msf]t̀eacwc̀tfTdgpdnethfUfbdgpdnetfailafiljfx̀ èfct̀eacwc̀tfadfx̀fpòj̀eafletfcjfedafploafdwfaìfalor̀afbdgpdnetf
mcjafy_TPzfwdofaìfg̀aidtflet\dofpodrolg{fUmmf_]Tjflòfvnlmcalack̀msfct̀eacwc̀tfletfòpdoàtfljf̀jacglàtfbdeb̀eaolacdej{
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BCDEF

GHIJKLMNIJOPQLRSTUOVSLROLRQOTSNWXQHLOYZSXO[RMNROLRQOXQLRSTOSZM\MHILQ]OIHTOLRQOIHIJKLMNIJOZQYQZQHNQOXQLRST̂O_̀aIXbJQUÒcGOdefgVOM]O
]RS[HOI]OhidefgV̂jOkRQONSTQ]OYSZOLRQOZQYQZQHNQOXQLRSTOTSNWXQHL]OIZQObZSlMTQTOMHOLRQOmQYQZQHNQ]O]QNLMSHOSYOLRQOGTTQHTWX̂

nMYYQZQHNQUOoMLROZQ]bQNLOLSOkSLIJOpaMTMqIrJQOcZQNWZ]SZO_kpcjOG]]IKOIHIJK]M]iOLRQOTMYYQZQHNQOM]OTQYMHQTOI]OLRQOcS]LskZQILXQHLOlIJWQOXMHW]OLRQ
cZQskZQILXQHLOlIJWQ̂O

tMHIJObuUOG]OMLObQZLIMH]OLSOvIXbJQOmQNQMbLOwOxSHLIMHQZOyHYSZXILMSHO]QNLMSHOSYOLRQOZQbSZLiOtMHIJObuOZQYJQNL]ObuOSYONSHLIMHQZOTQLQZXMHQTOIYLQZO
ITzW]LXQHLOILOLRQOJIrSZILSZKiOMYOIbbJMNIrJQ̂OyYOHSOITzW]LXQHLOZQ{WMZQTiOlIJWQOZQYJQNL]OyHMLMIJObû

tZSqQHOnILQ|kMXQUOoMLROZQ]bQNLOLSO}SJILMJQOpZ\IHMN]OMHO]SMJiOtZSqQHOnILQ|kMXQOZQYJQNL]OLRQOTILQ|LMXQOILO[RMNROI]]SNMILQTOmQI\QHLOoILQZs
bZQ]QZlQTOlMIJ]O[QZQOMHMLMIJJKOYZSqQĤO~SLQUOyYOYZSqQHOTILQ|LMXQOM]OrQKSHTO�dORSWZ]OYZSXO]IXbJQONSJJQNLMSHiOlIJWQO[MJJOrQOZQYJQNLQTOMHO�rSJT�̂

yHMLMIJObuUOG]OMLObQZLIMH]OLSOvIXbJQOmQNQMbLOwOxSHLIMHQZOyHYSZXILMSHO]QNLMSHOSYOLRQOZQbSZLiOyHMLMIJObuOZQYJQNL]ObuOSYONSHLIMHQZOTQLQZXMHQTOWbSH
ZQNQMbLiOMYOIbbJMNIrJQ̂

cGuOkSLIJUOoMLROZQ]bQNLOLSOGJ�KJILQTOcGuOIHIJK]Q]iOLRQO�cGu]iOkSLIJ�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OYSZOIJJOSZOIO]Wr]QLOSYOLRQO
YSJJS[MH\ONSXbSWHT]UO~IbRLRIJQHQiOxhsx�O~IbRLRIJQHQ]iOesPQLRKJHIbRLRIJQHQiOhsPQLRKJHIbRLRIJQHQiOVMbRQHKJiOGNQHIbRLRKJQHQiO
GNQHIbRLRQHQiOtJWSZQHQiOxhsx�OtJWSZQHQ]iOcRQHIHLRZQHQiOxhsx�OcRQHIHLRZQHQ]|GHLRZINQHQ]iOGHLRZINQHQiOtJWSZIHLRQHQiOcKZQHQiOxhsx�O
tJWSZIHLRQHQ]|cKZQHQ]iOVQHq_IjIHLRZINQHQiOxRZK]QHQiOxhsx�OxRZK]QHQ]iOVQHqS_rjYJWSZIHLRQHQiOVQHqS_zj�_�jYJWSZIHLRQHQiOVQHqS_QjbKZQHQiO
VQHqS_IjbKZQHQiOcQZKJQHQiOyHTQHS_hiei�sNTjbKZQHQiOnMrQHq_IRj�_INjIHLRZINQHQiOVQHqS_\iRiMjbQZKJQHQ̂OyYOIO�kSLIJ�OZQ]WJLOM]OZQ{WQ]LQTiOLRQO
ZQ]WJL]OSYOML]OMHTMlMTWIJONSXbSHQHL]O[MJJOIJ]SOrQOZQbSZLQT̂

ctGvOkSLIJUOoMLROZQ]bQNLOLSOctGvOIHIJK]Q]iOLRQO�ctGviOkSLIJO_�j�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OYSZUOctubGiOctuaviOctpGiO
ct~GOIHTOctpv̂OyHOITTMLMSHiOLRQO�ctGviOkSLIJO_fj�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OYSZUOctubGiOctuaviOctpGiOct~GiOctnGO
IHTOctpv̂OtSZOPI]]ǹ cOnoONSXbJMIHNQOIHIJK]M]OSHJKiOLRQO�ctGviOkSLIJO_fj�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OILOSZOIrSlQOLRQO
m�̂O~SLQUOyYOIO�kSLIJ�OZQ]WJLOM]OZQ{WQ]LQTiOLRQOZQ]WJL]OSYOML]OMHTMlMTWIJONSXbSHQHL]O[MJJOIJ]SOrQOZQbSZLQT̂

kRQOLIZ\QLONSXbSWHTOxRJSZTIHQO_xGvO~ŜO��s��s�jOM]OZQbSZLQTOYSZO�xÒxnOIHIJK]Q]̂OcQZÒcGiLRM]ONSXbSWHTO�ZQYQZ]OLSOIOXMaLWZQOSYO
NRJSZTIHQOM]SXQZ]iOSLRQZONRJSZMHILQTORKTZSNIZrSH]OIHTOHWXQZSW]OSLRQZONSXbSHQHL]̂�O_mQYQZQHNQUO�v̀cGOkSaMNSJS\MNIJOmQlMQ[OSYO
xRJSZTIHQiOyHOvWbbSZLOSYOvWXXIZKOyHYSZXILMSHOSHOLRQOyHLQ\ZILQTOmM]�OyHYSZXILMSHOvK]LQXO_ymyvjiOnQNQXrQZOh���̂j

kSLIJUOoMLROZQ]bQNLOLSOpZ\IHMNOIHIJK]Q]iOIO�kSLIJ�OZQ]WJLOM]OTQYMHQTOI]OLRQO]WXXILMSHOSYOZQ]WJL]OYSZOMHTMlMTWIJOM]SXQZ]OSZOGZSNJSZ]̂OyYOIO�kSLIJ�O
ZQ]WJLOM]OZQ{WQ]LQTiOLRQOZQ]WJL]OSYOML]OMHTMlMTWIJONSXbSHQHL]O[MJJOIJ]SOrQOZQbSZLQT̂OkRM]OM]OIbbJMNIrJQOLSO�kSLIJ�OZQ]WJL]OYSZOXQLRST]OdefgiOdgdhO
IHTOdgdê
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vbQNLZIOMTQHLMYMQTOI]O�GJTSJOxSHTQH]ILQ]�OIZQOrKbZSTWNL]OSYOLRQOQaLZINLMSH|NSHNQHLZILMSHObZSNQTWZQ]O[RQHOINQLSHQOM]OMHLZSTWNQTOMHO
LRQObZSNQ]]̂

kRQOIHIJKLQO[I]OTQLQNLQTOIrSlQOLRQOZQbSZLMH\OJMXMLOMHOLRQOI]]SNMILQTOXQLRSTOrJIH�̂OtJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILO
RIlQOTQLQNLIrJQONSHNQHLZILMSH]OSYOLRQOIHIJKLQOILOJQ]]OLRIHOLQHOLMXQ]O_hgajOLRQONSHNQHLZILMSHOYSWHTOMHOLRQOrJIH�̂OtSZOPxcsZQJILQTO
bZSzQNL]iOYJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQONSHNQHLZILMSH]OSYOLRQOIHIJKLQOILOJQ]]OLRIHOLQHOLMXQ]O_hgajO
LRQONSHNQHLZILMSHOYSWHTOMHOLRQOrJIH�̂OtSZOnpnsZQJILQTObZSzQNL]iOYJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQO
NSHNQHLZILMSH]OSYOLRQOIHIJKLQOILOJQ]]OLRIHOLQHOLMXQ]O_hgajOLRQONSHNQHLZILMSHOYSWHTOMHOLRQOrJIH�OG~nOLRQOIHIJKLQO[I]OTQLQNLQTOIrSlQO
SHQsRIJYOLRQOZQbSZLMH\OJMXMLO_SZOIrSlQOLRQOZQbSZLMH\OJMXMLOYSZONSXXSHOJIrONSHLIXMHIHL]jOMHOLRQOI]]SNMILQTOXQLRSTOrJIH�̂OtSZO~ s
GMZsZQJILQTObZSzQNL]iOYJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQONSHNQHLZILMSH]OSYOLRQOIHIJKLQOIrSlQOLRQO
ZQbSZLMH\OJMXML̂OtSZO~ sZQJILQTObZSzQNL]O_QaNJWTMH\OGMZjiOYJI\OSHJKOIbbJMQ]OLSOI]]SNMILQTOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQO
NSHNQHLZILMSH]OSYOLRQOIHIJKLQiO[RMNRO[I]OTQLQNLQTOIrSlQOLRQOZQbSZLMH\OJMXMLOMHOLRQOI]]SNMILQTOXQLRSTOrJIH�OSZOIrSlQOYMlQOLMXQ]OLRQO
ZQbSZLMH\OJMXMLOYSZONSXXSHOJIrONSHLIXMHIHL]O_cRLRIJILQ]iOGNQLSHQiOPQLRKJQHQOxRJSZMTQiOesVWLIHSHQĵO

xSsQJWLMSHUOkRQOLIZ\QLOIHIJKLQONSsQJWLQ]O[MLROIO�HS[HOJIrO]LIHTIZTO_M̂Q̂O]WZZS\ILQiOMHLQZHIJO]LIHTIZT]iOQLN̂jOYSZONSsQaLZINLQTO
IHIJK]Q]̂

xSHNQHLZILMSHOSYOIHIJKLQO[I]O{WIHLMYMQTOYZSXOTMJWLQTOIHIJK]M]̂OtJI\OSHJKOIbbJMQ]OLSOYMQJTO]IXbJQ]OLRILORIlQOTQLQNLIrJQONSHNQHLZILMSH]O
SYOLRQOIHIJKLQ̂

xSHNQHLZILMSHOSYOIHIJKLQOQaNQQT]OLRQOZIH\QOSYOLRQONIJMrZILMSHONWZlQOIHT|SZOJMHQIZOZIH\QOSYOLRQOMH]LZWXQHL̂

kRQOZILMSOSYO{WIHLMYMQZOMSHOZQ]bSH]QOLSO{WIJMYMQZOMSHOZQ]bSH]QOYIJJ]OSWL]MTQOSYOLRQOJIrSZILSZKONZMLQZMÎOmQ]WJL]OIZQONSH]MTQZQTOLSOrQOIHO
Q]LMXILQTOXIaMXWXONSHNQHLZILMSĤ

kRQONSHNQHLZILMSHOXIKOrQOrMI]QTORM\ROTWQOLSOXILZMaOMHLQZYQZQHNQ]O_M̂QiONSsQJWLMSHjO[MLROHSHsLIZ\QLONSXbSWHT_]ĵOkRQOZQ]WJLO]RSWJTO
rQONSH]MTQZQTOQ]LMXILQT̂

kRQOIHIJK]M]OSYObuO[I]ObQZYSZXQTOrQKSHTOLRQOZQ\WJILSZKsZQ{WMZQTORSJTMH\OLMXQOSYOh�OXMHWLQ]OYZSXOLRQOLMXQOSYO]IXbJQONSJJQNLMSĤ

kRQOJS[QZOlIJWQOYSZOLRQOL[SONSJWXH]ORI]OrQQHOZQbSZLQTOTWQOLSOSrlMSW]OMHLQZYQZQHNQ̂

]̀LMXILQTOlIJWQ̂OkRQOkIZ\QLOIHIJKLQONSHNQHLZILMSHOM]OrQJS[OLRQO{WIHLMLILMSHOJMXMLO_m�jiOrWLOIrSlQOLRQOPQLRSTOnQLQNLMSHO�MXMLO
_Pn�jOSZÒ]LMXILQTOnQLQNLMSHO�MXMLO_̀n�jOYSZOvcP s̀ZQJILQTOIHIJK]Q]̂OkRM]OZQbZQ]QHL]OIHOQ]LMXILQTONSHNQHLZILMSHOYSZOkQHLILMlQJKO
yTQHLMYMQTOxSXbSWHT]O_kyx]ĵ

mQbSZLMH\O�MXMLO_m�jOQaNQQT]OLRQOPxcOxGPOmQbSZLMH\O�MXMLOYSZOLRM]OIHIJKLQ̂

~SLOTQLQNLQTOILOLRQOXQLRSTOTQLQNLMSHOJMXMLO_Pn�jOYSZOLRQO]IXbJQiOSZOQ]LMXILQTOTQLQNLMSHOJMXMLO_̀n�jOYSZOvcP s̀ZQJILQTOIHIJK]Q]̂

h kRQOZQYQZQHNQOYSZOLRM]OIHIJKLQO]RSWJTOrQONSH]MTQZQTOXSTMYMQTO]MHNQOLRM]OIHIJKLQOM]OIr]QHLOYZSXOLRQOLIZ\QLOIHIJKLQOJM]LOSYOLRQO
SZM\MHIJOXQLRST̂
Os
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YZ[\]̂ _̀ab[W[bac[de[WfgWef̂ _f]dchWija\WZ[_Z[\[d̀\WkdW[\̀âk̀[cWefde[d̀Zk̀afdWgfZWi[d̀k̀ab[lmWnc[d̀aga[cWof̂ _f]dc\Wpino\qrWsj[Z[W
j̀[Wac[d̀agaek̀afdWa\Wtk\[cWfdWkŴk\\W\_[èZklWlatZkZmW\[kZejh

ij[WuYvWt[̀s[[dẀj[WZ[\]l̀\WgfZẀj[ẀsfWefl]̂ d\W[we[[c\Ẁj[Ŵ[̀jfcX\_[eaga[cWeZà[Zakh

ij[Wx]klàmWefd̀ZflW\k̂_l[W[we[[c\Ẁj[Wk\\feak̀[cWkee[_̀kde[WeZà[ZakhWyfZWvzvXZ[lk̀[cW_Zf{[è\rW|o}Wkdc~fZWofd̀ad]ad�WoklatZk̀afd
}̀kdckZcW[we[[c[de[\WkZ[Wkl\fWx]klaga[cWfdWkllWk\\feak̀[cW\k̂_l[WZ[\]l̀\hWW�f̀[�Wija\Wglk�Wa\Wdf̀Wk__laektl[WgfZŴk̀ZawW\_a�[WZ[efb[Za[\
sj[dẀj[W\k̂_l[Wefde[d̀Zk̀afdWa\W�Z[k̀[ZẀjkdW�wẀj[W\_a�[Wkcc[cWfZWgfZWtk̀ejWc]_laek̀[WuYvWsj[dẀj[W\k̂_l[Wefde[d̀Zk̀afd\WkZ[Wl[\\
j̀kdW�wẀj[Wu|hWp�[̀kl\Wfdlmhq

�dklm̀aeklWZ[\]l̀\WkZ[WgZf̂ W\k̂_l[WZ[Xkdklm\a\h

�dklm̀aeklWZ[\]l̀\WkZ[WgZf̂ W\k̂_l[WZ[X[ẁZkèafdh

�dklm̀aeklWZ[\]l̀\WkZ[WgZf̂ Ŵfcaga[cW\eZ[[dad�Wkdklm\a\hW

ij[W\]ZZf�k̀[Wk\\feak̀[cWsàjẀja\ẀkZ�[̀Wkdklm̀[Wjk\WkWZ[efb[ZmWf]̀\ac[Ẁj[W�oWkee[_̀kde[Wlâà\hWp�__laektl[ẀfW�k\\v�YWv�W
of̂ _lakde[W\k̂_l[\Wfdlmhq

ij[Wtk̀ejŴk̀ZawW\_a�[Wkdc~fZWc]_laek̀[Wk\\feak̀[cWsàjẀja\ẀkZ�[̀Wkdklm̀[Wjk\WkWZ[efb[Zm~uYvWf]̀\ac[Ẁj[W�oWkee[_̀kde[Wlâà\hW
p�__laektl[ẀfW�k\\v�YWv�Wof̂ _lakde[W\k̂_l[\Wfdlmhq
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â

��
�
�
8�
���
�
�
�


�	
�<
�
�D
?�
�
�
\
�

�
�
����
�
��̀
�
�
]
�
a_
�
�
�
�
�
�
�


�	
�<
�
�
�
_
�
�

�
�
����
�
��̀
�
�
]
�
â
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PabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbauglmnoakvgrjafg
bjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagndhdbgexgwomfbdbmbdefgzQZ[{|g̀jagPQgdfcnouakgmftgmu}okbhafbkg
xpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|ggzPePgpaqepbgxephmbkgefnt|{

RkbdhmbaugPabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbaug
lmnoakvgrjafgbjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagpaqepbdfsgndhdbgz_Q{|g̀jagRPQgdfcnouakgmftg
mu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|g̀jagokagexgRPQkgdkgkqacdxdcgbegbjagmfmntkdkg
exgTV~kgokdfsgWendu�TjmkagSdcpea�bpmcbdefgzWTSR{|

RkbdhmbaugSm�dhohgTekkdynagUefcafbpmbdefig̀jagcefcafbpmbdefgbjmbgpakonbkgxpehgbjagkdsfmngqpakafbgmbgbjagpabafbdefgbdhagexgmfg
mfmntbagrjafgbjagdefkghaabgmnngexgbjagduafbdxdcmbdefgcpdbapdmga�caqbgbjagdefgmyofumfcagpmbdegcpdbapdm|gVfgRSTUgdkgmgrepkb�cmkag
akbdhmbagexgbjagcefcafbpmbdef|

RfldpefhafbmngTpebacbdefgVsafct|

QmyepmbeptgUefbpengWmhqnaigVgkmhqnaghmbpd�vgxpaagxpehgbjagmfmntbakgexgdfbapakbvgkqd�augrdbjglapdxdaug�ferfgmheofbkgexg
mfmntbakgepgmghmbapdmngcefbmdfdfsg�ferfgmfuglapdxdaugmheofbkgexgmfmntbak|

QmyepmbeptgUefbpengWmhqnagPoqndcmbaig_axapgbegQUW|

QmyepmbeptgXepbdxdaugYnmf�igVgkmhqnaghmbpd�vgxpaagxpehgbjagmfmntbakgexgdfbapakbvgkqd�augrdbjglapdxdaug�ferfgmheofbkgexg
mfmntbakgepgmghmbapdmngcefbmdfdfsg�ferfgmfuglapdxdaugmheofbkgexgmfmntbak|

QdhdbgexgPabacbdefig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgmgbmpsabgmfmntbagcmfgpandmyntgyaguabacbaugxepgmgkqacdxdcgmfmntbagdfgmg
kqacdxdcghmbpd�gytgmgkqacdxdcghabjeu|gg̀jagQZPgdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvg
rjapagmqqndcmyna|gzPePgpaqepbgxephmbkgefnt|{g

Qdhdbgexg[omfbdbmbdefig̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag
QZ[gdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|gzPePgpaqepbgxephmbkg
efnt|{

Qdhdbgexg[omfbdbmbdefig̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag
QZ[gdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|gzPePgpaqepbgxephmbkg
efnt|{

SabjeugPabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbaug
lmnoakvgrjafgbjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagpaqepbdfsgndhdbgz_Q{|g̀jagSPQgdfcnouakgmftg
mu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|

Smbpd�gWqd�agWmhqnaigVgkmhqnagqpaqmpaugytgmuudfsgmg�ferfghmkkgexgbmpsabgmfmntbagbegmgkqacdxdaugmheofbgexghmbpd�gkmhqnagxep
rjdcjgmfgdfuaqafuafbgakbdhmbagexgbmpsabgmfmntbagcefcafbpmbdefgdkgmlmdnmyna|gXepgSabjeug���|�vgbjagkqd�agpacelaptgdkgcmnconmbaug
okdfsgbjagfmbdlagcefcafbpmbdefvgdfcnoudfsgakbdhmbauglmnoak|

Smbpd�gWqd�agWmhqnagPoqndcmbaig_axapgbegSW|

\ebgVqqndcmyna|

\ebgUmnconmbauigg̀aphgdkgobdnd�augrjafgefagepghepagexgbjagpakonbkgobdnd�augdfgbjagcmnconmbdefgmpagfef�uabacbgmbgbjagqmpmhabap�kg
paqepbdfsgofdb|

\�\dbpekeudqjaftnmhdfa]Pdqjaftnmhdfa|

\ebĝsfdbmyna|g

\ef�Tnmkbdcig̀aphgdkgobdnd�augxepgbjagmfmntkdkgexgVbbapyapsgQdhdbkgdfgkedn|

\eg_akonbkig̀aphgdkgobdnd�augrjafg�\eg̀mpsabgUehqeofukg_awoakbau�gdkgpaqepbaugxepgbjagmfmntkdkgexg�enmbdnagepgWahdlenmbdnag
Zpsmfdcg̀ Ûgefntgpawoakbk|

_aqepbdfsgQdhdbigg̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag_Qg
dfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|

_anmbdlagTapcafbgPdxxapafcaigg̀jagpakonbkgxpehghmbpd�gmfu]epghmbpd�gkqd�aguoqndcmbakgmpagqpdhmpdntguakdsfaugbegmkkakkgbjag
qpacdkdefgexgmfmntbdcmngpakonbkgdfgmgsdlafghmbpd�gmfugmpaga�qpakkaugmkgpanmbdlagqapcafbgudxxapafcagz_TP{|gg�mnoakgrjdcjgmpagnakkg
bjmfgxdlagbdhakgbjagpaqepbdfsgndhdbgxepgmftgdfudlduomngqmpmhabapgmpagalmnombaugytgobdnd�dfsgbjagmykenobagudxxapafcagyabraafgbjag
lmnoak�gmnbjeosjgbjag_TPglmnoagrdnngyagqpelduaugdfgbjagpaqepb|

Wbmfumpug_axapafcagSmbapdmnigVgpaxapafcagkmhqnagexgmg�ferfgepgcapbdxdauglmnoagbjmbgdkgexgbjagkmhagepgkdhdnmpghmbpd�gmkgbjag
mkkecdmbaugxdanugkmhqnak|

Wahd�utfmhdcg̀mf�gQamcjdfsgTpecauopagqapgRTVgSabjeug����|

è�dcgRwodlmnafctgXmcbepkig̀jaglmnoakgmkkdsfaugbegamcjgude�dfgmfugxopmfgbegalmnombagbjadpgbe�dcdbtgpanmbdlagbeg�v�v�v��̀UPP|

è�dcgRwodlmnafbig̀jaghamkopagexgmgkmhqna�kgbe�dcdbtguapdlaugytghonbdqntdfsgamcjgude�dfgmfugxopmfgytgdbkgceppakqefudfsg̀RXg
mfugbjafgkohhdfsgbjagpakonbdfsglmnoak|

àfbmbdlantĝuafbdxdaugUehqeofuigVgcehqeofugbjmbgjmkgyaafgduafbdxdaugbegyagqpakafbgmfugdkgfebgqmpbgexgbjagbmpsabgcehqeofug
ndkbgz̀UQ{gxepgbjaghabjeugmfu]epgqpespmh|gVnng̀ Ûkgmpagwomndbmbdlantgduafbdxdaugmfugpaqepbaugmkgakbdhmbaugcefcafbpmbdefk|
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HIJKLMNOJKPQRMSTUVPWTMSPMSRPUTOXYRIMPZ[TYP\SNOSPMSRPYRMSTUPT[N]NIJMR̂PJIUPMSRPJIJKLMNOJKP[RZR[RIORPYRMSTU_P̀abJYcKRVPadHPefghWPN̂P
ŜT\IPĴPijefghW_kPlSRPOTUR̂PZT[PMSRP[RZR[RIORPYRMSTUPUTOXYRIM̂PJ[RPc[TmNURUPNIPMSRPnRZR[RIOR̂P̂ROMNTIPTZPMSRPHUURIUXY_

oNZZR[RIORVPpNMSP[R̂cROMPMTPlTMJKPqbNUNrJsKRPd[ROX[̂T[P̀lqdkPĤ ĴLPJIJKL̂N̂jPMSRPUNZZR[RIORPN̂PURZNIRUPĴPMSRPdT̂Mtl[RJMYRIMPmJKXRPYNIX̂PMSR
d[Rtl[RJMYRIMPmJKXR_P

uNIJKPcvVPĤPNMPcR[MJNÎPMTPwJYcKRPnRORNcMPxPyTIMJNIR[PzIZT[YJMNTIP̂ROMNTIPTZPMSRP[RcT[MjPuNIJKPcvP[RZKROM̂PcvPTZPOTIMJNIR[PURMR[YNIRUPJZMR[P
JU{X̂MYRIMPJMPMSRPKJsT[JMT[LjPNZPJccKNOJsKR_PzZPITPJU{X̂MYRIMP[R|XN[RUjPmJKXRP[RZKROM̂PzINMNJKPcv_

u[TrRIPoJMR}lNYRVPpNMSP[R̂cROMPMTP~TKJMNKRPq[]JINÔPNIP̂TNKjPu[TrRIPoJMR}lNYRP[RZKROM̂PMSRPUJMR}MNYRPJMP\SNOSPĴ̂TONJMRUPnRJ]RIMPpJMR[t
c[R̂R[mRUPmNJK̂P\R[RPNINMNJKKLPZ[TrRI_P�TMRVPzZPZ[TrRIPUJMR}MNYRPN̂PsRLTIUP�ePSTX[̂PZ[TYP̂JYcKRPOTKKROMNTIjPmJKXRP\NKKPsRP[RZKROMRUPNIP�sTKU�_

zINMNJKPcvVPĤPNMPcR[MJNÎPMTPwJYcKRPnRORNcMPxPyTIMJNIR[PzIZT[YJMNTIP̂ROMNTIPTZPMSRP[RcT[MjPzINMNJKPcvP[RZKROM̂PcvPTZPOTIMJNIR[PURMR[YNIRUPXcTI
[RORNcMjPNZPJccKNOJsKR_

dHvPlTMJKVPpNMSP[R̂cROMPMTPHK�LKJMRUPdHvPJIJKL̂R̂jPMSRP�dHv̂jPlTMJK�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[PJKKPT[PJP̂XŝRMPTZPMSRP
ZTKKT\NI]POTYcTXIÛVP�JcSMSJKRIRjPyity�P�JcSMSJKRIR̂jPftQRMSLKIJcSMSJKRIRjPitQRMSLKIJcSMSJKRIRjPWNcSRILKjPHORIJcSMSLKRIRjP
HORIJcSMSRIRjPuKXT[RIRjPyity�PuKXT[RIR̂jPdSRIJIMS[RIRjPyity�PdSRIJIMS[RIR̂}HIMS[JORIR̂jPHIMS[JORIRjPuKXT[JIMSRIRjPdL[RIRjPyity�P
uKXT[JIMSRIR̂}dL[RIR̂jPWRIr̀JkJIMS[JORIRjPyS[L̂RIRjPyity�PyS[L̂RIR̂jPWRIrT̀skZKXT[JIMSRIRjPWRIrT̀{k�̀�kZKXT[JIMSRIRjPWRIrT̀RkcL[RIRjP
WRIrT̀JkcL[RIRjPdR[LKRIRjPzIURIT̀ijfj�tOUkcL[RIRjPoNsRIr̀JSk�̀JOkJIMS[JORIRjPWRIrT̀]jSjNkcR[LKRIR_PzZPJP�lTMJK�P[R̂XKMPN̂P[R|XR̂MRUjPMSRP
[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_

duHwPlTMJKVPpNMSP[R̂cROMPMTPduHwPJIJKL̂R̂jPMSRP�duHwjPlTMJKP̀�k�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[VPduvcHjPduvbwjPduqHjP
du�HPJIUPduqw_PzIPJUUNMNTIjPMSRP�duHwjPlTMJKP̀gk�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[VPduvcHjPduvbwjPduqHjPdu�HjPduoHP
JIUPduqw_PuT[PQĴ̂oadPopPOTYcKNJIORPJIJKL̂N̂PTIKLjPMSRP�duHwjPlTMJKP̀gk�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PJMPT[PJsTmRPMSRP
n�_P�TMRVPzZPJP�lTMJK�P[R̂XKMPN̂P[R|XR̂MRUjPMSRP[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_

lSRPMJ[]RMPOTYcTXIUPySKT[UJIRP̀yHwP�T_P��t��t�kPN̂P[RcT[MRUPZT[P�yPayoPJIJKL̂R̂_PdR[PadHjMSN̂POTYcTXIUP�[RZR[̂PMTPJPYNbMX[RPTZP
OSKT[UJIRPN̂TYR[̂jPTMSR[POSKT[NIJMRUPSLU[TOJ[sTÎPJIUPIXYR[TX̂PTMSR[POTYcTIRIM̂_�P̀nRZR[RIORVP�wadHPlTbNOTKT]NOJKPnRmNR\PTZP
ySKT[UJIRjPzIPwXccT[MPTZPwXYYJ[LPzIZT[YJMNTIPTIPMSRPzIMR][JMRUPnN̂�PzIZT[YJMNTIPwL̂MRYP̀znzwkjPoRORYsR[Pi���_k

lTMJKVPpNMSP[R̂cROMPMTPq[]JINOPJIJKL̂R̂jPJP�lTMJK�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[PNIUNmNUXJKPN̂TYR[̂PT[PH[TOKT[̂_PzZPJP�lTMJK�P
[R̂XKMPN̂P[R|XR̂MRUjPMSRP[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_PlSN̂PN̂PJccKNOJsKRPMTP�lTMJK�P[R̂XKM̂PZT[PYRMSTÛPefghjPeheiP
JIUPehef_
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wcROM[JPNURIMNZNRUPĴP�HKUTKPyTIURÎJMR̂�PJ[RPsLc[TUXOM̂PTZPMSRPRbM[JOMNTI}OTIORIM[JMNTIPc[TORUX[R̂P\SRIPJORMTIRPN̂PNIM[TUXORUPNIP
MSRPc[TOR̂̂_

lSRPJIJKLMRP\ĴPURMROMRUPJsTmRPMSRP[RcT[MNI]PKNYNMPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�_PuKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMP
SJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkPMSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�_PuT[PQydt[RKJMRUP
c[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkP
MSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�_PuT[Poqot[RKJMRUPc[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRP
OTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkPMSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�PH�oPMSRPJIJKLMRP\ĴPURMROMRUPJsTmRP
TIRtSJKZPMSRP[RcT[MNI]PKNYNMP̀T[PJsTmRPMSRP[RcT[MNI]PKNYNMPZT[POTYYTIPKJsPOTIMJYNIJIM̂kPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�_PuT[P�¡t
HN[t[RKJMRUPc[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJsTmRPMSRP
[RcT[MNI]PKNYNM_PuT[P�¡t[RKJMRUPc[T{ROM̂P̀RbOKXUNI]PHN[kjPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRP
OTIORIM[JMNTÎPTZPMSRPJIJKLMRjP\SNOSP\ĴPURMROMRUPJsTmRPMSRP[RcT[MNI]PKNYNMPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�PT[PJsTmRPZNmRPMNYR̂PMSRP
[RcT[MNI]PKNYNMPZT[POTYYTIPKJsPOTIMJYNIJIM̂P̀dSMSJKJMR̂jPHORMTIRjPQRMSLKRIRPySKT[NURjPftWXMJITIRk_P

yTtRKXMNTIVPlSRPMJ[]RMPJIJKLMRPOTtRKXMR̂P\NMSPJP�IT\IPKJsP̂MJIUJ[UP̀N_R_P̂X[[T]JMRjPNIMR[IJKP̂MJIUJ[ÛjPRMO_kPZT[POTtRbM[JOMRUP
JIJKL̂R̂_

yTIORIM[JMNTIPTZPJIJKLMRP\ĴP|XJIMNZNRUPZ[TYPUNKXMRUPJIJKL̂N̂_PuKJ]PTIKLPJccKNR̂PMTPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎP
TZPMSRPJIJKLMR_

yTIORIM[JMNTIPTZPJIJKLMRPRbORRÛPMSRP[JI]RPTZPMSRPOJKNs[JMNTIPOX[mRPJIU}T[PKNIRJ[P[JI]RPTZPMSRPNÎM[XYRIM_

lSRP[JMNTPTZP|XJIMNZNR[PNTIP[R̂cTÎRPMTP|XJKNZNR[PNTIP[R̂cTÎRPZJKK̂PTXM̂NURPTZPMSRPKJsT[JMT[LPO[NMR[NJ_PnR̂XKM̂PJ[RPOTÎNUR[RUPMTPsRPJIP
R̂MNYJMRUPYJbNYXYPOTIORIM[JMNTI_

lSRPOTIORIM[JMNTIPYJLPsRPsNĴRUPSN]SPUXRPMTPYJM[NbPNIMR[ZR[RIOR̂P̀N_RjPOTtRKXMNTIkP\NMSPITItMJ[]RMPOTYcTXIÙ̂k_PlSRP[R̂XKMP̂STXKUP
sRPOTÎNUR[RUPR̂MNYJMRU_

lSRPJIJKL̂N̂PTZPcvP\ĴPcR[ZT[YRUPsRLTIUPMSRP[R]XKJMT[Lt[R|XN[RUPSTKUNI]PMNYRPTZPi�PYNIXMR̂PZ[TYPMSRPMNYRPTZP̂JYcKRPOTKKROMNTI_

lSRPKT\R[PmJKXRPZT[PMSRPM\TPOTKXYÎPSĴPsRRIP[RcT[MRUPUXRPMTPTsmNTX̂PNIMR[ZR[RIOR_

âMNYJMRUPmJKXR_PlSRPlJ[]RMPJIJKLMRPOTIORIM[JMNTIPN̂PsRKT\PMSRP|XJIMNMJMNTIPKNYNMP̀n�kjPsXMPJsTmRPMSRPQRMSTUPoRMROMNTIP�NYNMP
Q̀o�kPT[PâMNYJMRUPoRMROMNTIP�NYNMP̀ao�kPZT[PwdQat[RKJMRUPJIJKL̂R̂_PlSN̂P[Rc[R̂RIM̂PJIPR̂MNYJMRUPOTIORIM[JMNTIPZT[PlRIMJMNmRKLP
zURIMNZNRUPyTYcTXIÛP̀lzŷk_

nRcT[MNI]P�NYNMP̀n�kPRbORRÛPMSRPQydPyHQPnRcT[MNI]P�NYNMPZT[PMSN̂PJIJKLMR_

�TMPURMROMRUPJMPMSRPYRMSTUPURMROMNTIPKNYNMP̀Qo�kPZT[PMSRP̂JYcKRjPT[PR̂MNYJMRUPURMROMNTIPKNYNMP̀ao�kPZT[PwdQat[RKJMRUPJIJKL̂R̂_

i lSRP[RZR[RIORPZT[PMSN̂PJIJKLMRP̂STXKUPsRPOTÎNUR[RUPYTUNZNRUP̂NIORPMSN̂PJIJKLMRPN̂PJŝRIMPZ[TYPMSRPMJ[]RMPJIJKLMRPKN̂MPTZPMSRP
T[N]NIJKPYRMSTU_
Pt

¢££�¤£�DG

¥¦§̈©ª«¬®̄̄ °̄±̄ ²̄®̄³

©́µ¦¶²°¶·¶̧¹



�����������	�
 ��������������������	�������

��������� !�"

���������#!$��"

% $��#!$��"

&�'����( ��"

)*+,-,,./012345678/

89:20;<=>?><@ ++A+BA*+

CDEDFGHDIJKJLMN

OP

Q

R

S

ST

U

V

W

XY

XY

XY

XY

XY

XY

XY

XY

Z[\]̂_̀ abc\X\cbd\ef\XghXfg_̀ ĝediXjkb]X[\̀[\]\ea]XleX\]ab_la\dXfgef\ea[labgeXhg[Xj\ealabc\mnXod\eabhb\dXpg_̀ ĝed]Xqjop]rsXtk\[\X
ak\Xbd\eabhbflabgeXb]Xul]\dXgeXlX_l]]X]̀\fa[lmXmbu[l[nX]\l[fki

jk\XvZwXu\at\\eXak\X[\]̂ma]Xhg[Xak\XatgXfgm̂_e]X\xf\\d]Xak\X_\akgdY]̀\fbhb\dXf[ba\[bli

jk\XŷlmbanXfgea[gmX]l_̀ m\X\xf\\d]Xak\Xl]]gfbla\dXlff\̀alef\Xf[ba\[bliXzg[Xw{wY[\mla\dX̀[g|\fa]sX}p~Xled�g[Xpgeabêbe�Xplmbu[labge
~aledl[dX\xf\\d\ef\]Xl[\Xlm]gXŷlmbhb\dXgeXlmmXl]]gfbla\dX]l_̀ m\X[\]̂ma]iXX�ga\�Xjkb]Xhml�Xb]XegaXl̀ m̀bflum\Xhg[X_la[bxX]̀b�\X[\fgc\[b\]
tk\eXak\X]l_̀ m\Xfgef\ea[labgeXb]X�[\la\[XakleX�xXak\X]̀b�\Xldd\dXg[Xhg[XulafkXd̂ m̀bfla\XvZwXtk\eXak\X]l_̀ m\Xfgef\ea[labge]Xl[\Xm\]]
akleX�xXak\Xv}iXq�\alm]Xgemnir

�elmnabflmX[\]̂ma]Xl[\Xh[g_X]l_̀ m\X[\Ylelmn]b]i

�elmnabflmX[\]̂ma]Xl[\Xh[g_X]l_̀ m\X[\Y\xa[lfabgei

�elmnabflmX[\]̂ma]Xl[\Xh[g_X_gdbhb\dX]f[\\ebe�Xlelmn]b]iX

jk\X]̂[[g�la\Xl]]gfbla\dXtbakXakb]Xal[�\aXlelmna\Xkl]XlX[\fgc\[nXĝa]bd\Xak\X�pXlff\̀alef\Xmb_ba]iXq�̀ m̀bflum\XagX�l]]w�ZXw�X
pg_̀ mblef\X]l_̀ m\]Xgemnir

jk\XulafkX_la[bxX]̀b�\Xled�g[Xd̂ m̀bfla\Xl]]gfbla\dXtbakXakb]Xal[�\aXlelmna\Xkl]XlX[\fgc\[n�vZwXĝa]bd\Xak\X�pXlff\̀alef\Xmb_ba]iX
q�̀ m̀bflum\XagX�l]]w�ZXw�Xpg_̀ mblef\X]l_̀ m\]Xgemnir
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PabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbauglmnoakvgrjafg
bjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagndhdbgexgwomfbdbmbdefgzQZ[{|g̀jagPQgdfcnouakgmftgmu}okbhafbkg
xpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|ggzPePgpaqepbgxephmbkgefnt|{

RkbdhmbaugPabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbaug
lmnoakvgrjafgbjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagpaqepbdfsgndhdbgz_Q{|g̀jagRPQgdfcnouakgmftg
mu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|g̀jagokagexgRPQkgdkgkqacdxdcgbegbjagmfmntkdkg
exgTV~kgokdfsgWendu�TjmkagSdcpea�bpmcbdefgzWTSR{|

RkbdhmbaugSm�dhohgTekkdynagUefcafbpmbdefig̀jagcefcafbpmbdefgbjmbgpakonbkgxpehgbjagkdsfmngqpakafbgmbgbjagpabafbdefgbdhagexgmfg
mfmntbagrjafgbjagdefkghaabgmnngexgbjagduafbdxdcmbdefgcpdbapdmga�caqbgbjagdefgmyofumfcagpmbdegcpdbapdm|gVfgRSTUgdkgmgrepkb�cmkag
akbdhmbagexgbjagcefcafbpmbdef|

RfldpefhafbmngTpebacbdefgVsafct|

QmyepmbeptgUefbpengWmhqnaigVgkmhqnaghmbpd�vgxpaagxpehgbjagmfmntbakgexgdfbapakbvgkqd�augrdbjglapdxdaug�ferfgmheofbkgexg
mfmntbakgepgmghmbapdmngcefbmdfdfsg�ferfgmfuglapdxdaugmheofbkgexgmfmntbak|

QmyepmbeptgUefbpengWmhqnagPoqndcmbaig_axapgbegQUW|

QmyepmbeptgXepbdxdaugYnmf�igVgkmhqnaghmbpd�vgxpaagxpehgbjagmfmntbakgexgdfbapakbvgkqd�augrdbjglapdxdaug�ferfgmheofbkgexg
mfmntbakgepgmghmbapdmngcefbmdfdfsg�ferfgmfuglapdxdaugmheofbkgexgmfmntbak|

QdhdbgexgPabacbdefig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgmgbmpsabgmfmntbagcmfgpandmyntgyaguabacbaugxepgmgkqacdxdcgmfmntbagdfgmg
kqacdxdcghmbpd�gytgmgkqacdxdcghabjeu|gg̀jagQZPgdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvg
rjapagmqqndcmyna|gzPePgpaqepbgxephmbkgefnt|{g

Qdhdbgexg[omfbdbmbdefig̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag
QZ[gdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|gzPePgpaqepbgxephmbkg
efnt|{

Qdhdbgexg[omfbdbmbdefig̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag
QZ[gdfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|gzPePgpaqepbgxephmbkg
efnt|{

SabjeugPabacbdefgQdhdbig̀jdkglmnoagpaqpakafbkgbjagnalangbegrjdcjgbmpsabgmfmntbagcefcafbpmbdefkgmpagpaqepbaugmkgakbdhmbaug
lmnoakvgrjafgbjekagbmpsabgmfmntbagcefcafbpmbdefkgmpagwomfbdxdaugyanergbjagpaqepbdfsgndhdbgz_Q{|g̀jagSPQgdfcnouakgmftg
mu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|

Smbpd�gWqd�agWmhqnaigVgkmhqnagqpaqmpaugytgmuudfsgmg�ferfghmkkgexgbmpsabgmfmntbagbegmgkqacdxdaugmheofbgexghmbpd�gkmhqnagxep
rjdcjgmfgdfuaqafuafbgakbdhmbagexgbmpsabgmfmntbagcefcafbpmbdefgdkgmlmdnmyna|gXepgSabjeug���|�vgbjagkqd�agpacelaptgdkgcmnconmbaug
okdfsgbjagfmbdlagcefcafbpmbdefvgdfcnoudfsgakbdhmbauglmnoak|

Smbpd�gWqd�agWmhqnagPoqndcmbaig_axapgbegSW|

\ebgVqqndcmyna|

\ebgUmnconmbauigg̀aphgdkgobdnd�augrjafgefagepghepagexgbjagpakonbkgobdnd�augdfgbjagcmnconmbdefgmpagfef�uabacbgmbgbjagqmpmhabap�kg
paqepbdfsgofdb|

\�\dbpekeudqjaftnmhdfa]Pdqjaftnmhdfa|

\ebĝsfdbmyna|g

\ef�Tnmkbdcig̀aphgdkgobdnd�augxepgbjagmfmntkdkgexgVbbapyapsgQdhdbkgdfgkedn|

\eg_akonbkig̀aphgdkgobdnd�augrjafg�\eg̀mpsabgUehqeofukg_awoakbau�gdkgpaqepbaugxepgbjagmfmntkdkgexg�enmbdnagepgWahdlenmbdnag
Zpsmfdcg̀ Ûgefntgpawoakbk|

_aqepbdfsgQdhdbigg̀jaglmnoagmbgrjdcjgmfgdfkbpohafbgcmfgmccopmbantghamkopagmfgmfmntbagmbgmgkqacdxdcgcefcafbpmbdef|g̀jag_Qg
dfcnouakgmftgmu}okbhafbkgxpehgudnobdefkvgcefcafbpmbdefkgepghedkbopagcefbafbvgrjapagmqqndcmyna|

_anmbdlagTapcafbgPdxxapafcaigg̀jagpakonbkgxpehghmbpd�gmfu]epghmbpd�gkqd�aguoqndcmbakgmpagqpdhmpdntguakdsfaugbegmkkakkgbjag
qpacdkdefgexgmfmntbdcmngpakonbkgdfgmgsdlafghmbpd�gmfugmpaga�qpakkaugmkgpanmbdlagqapcafbgudxxapafcagz_TP{|gg�mnoakgrjdcjgmpagnakkg
bjmfgxdlagbdhakgbjagpaqepbdfsgndhdbgxepgmftgdfudlduomngqmpmhabapgmpagalmnombaugytgobdnd�dfsgbjagmykenobagudxxapafcagyabraafgbjag
lmnoak�gmnbjeosjgbjag_TPglmnoagrdnngyagqpelduaugdfgbjagpaqepb|

Wbmfumpug_axapafcagSmbapdmnigVgpaxapafcagkmhqnagexgmg�ferfgepgcapbdxdauglmnoagbjmbgdkgexgbjagkmhagepgkdhdnmpghmbpd�gmkgbjag
mkkecdmbaugxdanugkmhqnak|

Wahd�utfmhdcg̀mf�gQamcjdfsgTpecauopagqapgRTVgSabjeug����|

è�dcgRwodlmnafctgXmcbepkig̀jaglmnoakgmkkdsfaugbegamcjgude�dfgmfugxopmfgbegalmnombagbjadpgbe�dcdbtgpanmbdlagbeg�v�v�v��̀UPP|

è�dcgRwodlmnafbig̀jaghamkopagexgmgkmhqna�kgbe�dcdbtguapdlaugytghonbdqntdfsgamcjgude�dfgmfugxopmfgytgdbkgceppakqefudfsg̀RXg
mfugbjafgkohhdfsgbjagpakonbdfsglmnoak|

àfbmbdlantĝuafbdxdaugUehqeofuigVgcehqeofugbjmbgjmkgyaafgduafbdxdaugbegyagqpakafbgmfugdkgfebgqmpbgexgbjagbmpsabgcehqeofug
ndkbgz̀UQ{gxepgbjaghabjeugmfu]epgqpespmh|gVnng̀ Ûkgmpagwomndbmbdlantgduafbdxdaugmfugpaqepbaugmkgakbdhmbaugcefcafbpmbdefk|
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HIJKLMNOJKPQRMSTUVPWTMSPMSRPUTOXYRIMPZ[TYP\SNOSPMSRPYRMSTUPT[N]NIJMR̂PJIUPMSRPJIJKLMNOJKP[RZR[RIORPYRMSTU_P̀abJYcKRVPadHPefghWPN̂P
ŜT\IPĴPijefghW_kPlSRPOTUR̂PZT[PMSRP[RZR[RIORPYRMSTUPUTOXYRIM̂PJ[RPc[TmNURUPNIPMSRPnRZR[RIOR̂P̂ROMNTIPTZPMSRPHUURIUXY_

oNZZR[RIORVPpNMSP[R̂cROMPMTPlTMJKPqbNUNrJsKRPd[ROX[̂T[P̀lqdkPĤ ĴLPJIJKL̂N̂jPMSRPUNZZR[RIORPN̂PURZNIRUPĴPMSRPdT̂Mtl[RJMYRIMPmJKXRPYNIX̂PMSR
d[Rtl[RJMYRIMPmJKXR_P

uNIJKPcvVPĤPNMPcR[MJNÎPMTPwJYcKRPnRORNcMPxPyTIMJNIR[PzIZT[YJMNTIP̂ROMNTIPTZPMSRP[RcT[MjPuNIJKPcvP[RZKROM̂PcvPTZPOTIMJNIR[PURMR[YNIRUPJZMR[P
JU{X̂MYRIMPJMPMSRPKJsT[JMT[LjPNZPJccKNOJsKR_PzZPITPJU{X̂MYRIMP[R|XN[RUjPmJKXRP[RZKROM̂PzINMNJKPcv_

u[TrRIPoJMR}lNYRVPpNMSP[R̂cROMPMTP~TKJMNKRPq[]JINÔPNIP̂TNKjPu[TrRIPoJMR}lNYRP[RZKROM̂PMSRPUJMR}MNYRPJMP\SNOSPĴ̂TONJMRUPnRJ]RIMPpJMR[t
c[R̂R[mRUPmNJK̂P\R[RPNINMNJKKLPZ[TrRI_P�TMRVPzZPZ[TrRIPUJMR}MNYRPN̂PsRLTIUP�ePSTX[̂PZ[TYP̂JYcKRPOTKKROMNTIjPmJKXRP\NKKPsRP[RZKROMRUPNIP�sTKU�_

zINMNJKPcvVPĤPNMPcR[MJNÎPMTPwJYcKRPnRORNcMPxPyTIMJNIR[PzIZT[YJMNTIP̂ROMNTIPTZPMSRP[RcT[MjPzINMNJKPcvP[RZKROM̂PcvPTZPOTIMJNIR[PURMR[YNIRUPXcTI
[RORNcMjPNZPJccKNOJsKR_

dHvPlTMJKVPpNMSP[R̂cROMPMTPHK�LKJMRUPdHvPJIJKL̂R̂jPMSRP�dHv̂jPlTMJK�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[PJKKPT[PJP̂XŝRMPTZPMSRP
ZTKKT\NI]POTYcTXIÛVP�JcSMSJKRIRjPyity�P�JcSMSJKRIR̂jPftQRMSLKIJcSMSJKRIRjPitQRMSLKIJcSMSJKRIRjPWNcSRILKjPHORIJcSMSLKRIRjP
HORIJcSMSRIRjPuKXT[RIRjPyity�PuKXT[RIR̂jPdSRIJIMS[RIRjPyity�PdSRIJIMS[RIR̂}HIMS[JORIR̂jPHIMS[JORIRjPuKXT[JIMSRIRjPdL[RIRjPyity�P
uKXT[JIMSRIR̂}dL[RIR̂jPWRIr̀JkJIMS[JORIRjPyS[L̂RIRjPyity�PyS[L̂RIR̂jPWRIrT̀skZKXT[JIMSRIRjPWRIrT̀{k�̀�kZKXT[JIMSRIRjPWRIrT̀RkcL[RIRjP
WRIrT̀JkcL[RIRjPdR[LKRIRjPzIURIT̀ijfj�tOUkcL[RIRjPoNsRIr̀JSk�̀JOkJIMS[JORIRjPWRIrT̀]jSjNkcR[LKRIR_PzZPJP�lTMJK�P[R̂XKMPN̂P[R|XR̂MRUjPMSRP
[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_

duHwPlTMJKVPpNMSP[R̂cROMPMTPduHwPJIJKL̂R̂jPMSRP�duHwjPlTMJKP̀�k�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[VPduvcHjPduvbwjPduqHjP
du�HPJIUPduqw_PzIPJUUNMNTIjPMSRP�duHwjPlTMJKP̀gk�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[VPduvcHjPduvbwjPduqHjPdu�HjPduoHP
JIUPduqw_PuT[PQĴ̂oadPopPOTYcKNJIORPJIJKL̂N̂PTIKLjPMSRP�duHwjPlTMJKP̀gk�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PJMPT[PJsTmRPMSRP
n�_P�TMRVPzZPJP�lTMJK�P[R̂XKMPN̂P[R|XR̂MRUjPMSRP[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_

lSRPMJ[]RMPOTYcTXIUPySKT[UJIRP̀yHwP�T_P��t��t�kPN̂P[RcT[MRUPZT[P�yPayoPJIJKL̂R̂_PdR[PadHjMSN̂POTYcTXIUP�[RZR[̂PMTPJPYNbMX[RPTZP
OSKT[UJIRPN̂TYR[̂jPTMSR[POSKT[NIJMRUPSLU[TOJ[sTÎPJIUPIXYR[TX̂PTMSR[POTYcTIRIM̂_�P̀nRZR[RIORVP�wadHPlTbNOTKT]NOJKPnRmNR\PTZP
ySKT[UJIRjPzIPwXccT[MPTZPwXYYJ[LPzIZT[YJMNTIPTIPMSRPzIMR][JMRUPnN̂�PzIZT[YJMNTIPwL̂MRYP̀znzwkjPoRORYsR[Pi���_k

lTMJKVPpNMSP[R̂cROMPMTPq[]JINOPJIJKL̂R̂jPJP�lTMJK�P[R̂XKMPN̂PURZNIRUPĴPMSRP̂XYYJMNTIPTZP[R̂XKM̂PZT[PNIUNmNUXJKPN̂TYR[̂PT[PH[TOKT[̂_PzZPJP�lTMJK�P
[R̂XKMPN̂P[R|XR̂MRUjPMSRP[R̂XKM̂PTZPNM̂PNIUNmNUXJKPOTYcTIRIM̂P\NKKPJK̂TPsRP[RcT[MRU_PlSN̂PN̂PJccKNOJsKRPMTP�lTMJK�P[R̂XKM̂PZT[PYRMSTÛPefghjPeheiP
JIUPehef_
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wcROM[JPNURIMNZNRUPĴP�HKUTKPyTIURÎJMR̂�PJ[RPsLc[TUXOM̂PTZPMSRPRbM[JOMNTI}OTIORIM[JMNTIPc[TORUX[R̂P\SRIPJORMTIRPN̂PNIM[TUXORUPNIP
MSRPc[TOR̂̂_

lSRPJIJKLMRP\ĴPURMROMRUPJsTmRPMSRP[RcT[MNI]PKNYNMPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�_PuKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMP
SJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkPMSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�_PuT[PQydt[RKJMRUP
c[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkP
MSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�_PuT[Poqot[RKJMRUPc[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRP
OTIORIM[JMNTÎPTZPMSRPJIJKLMRPJMPKR̂̂PMSJIPMRIPMNYR̂P̀ihbkPMSRPOTIORIM[JMNTIPZTXIUPNIPMSRPsKJI�PH�oPMSRPJIJKLMRP\ĴPURMROMRUPJsTmRP
TIRtSJKZPMSRP[RcT[MNI]PKNYNMP̀T[PJsTmRPMSRP[RcT[MNI]PKNYNMPZT[POTYYTIPKJsPOTIMJYNIJIM̂kPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�_PuT[P�¡t
HN[t[RKJMRUPc[T{ROM̂jPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎPTZPMSRPJIJKLMRPJsTmRPMSRP
[RcT[MNI]PKNYNM_PuT[P�¡t[RKJMRUPc[T{ROM̂P̀RbOKXUNI]PHN[kjPZKJ]PTIKLPJccKNR̂PMTPĴ̂TONJMRUPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRP
OTIORIM[JMNTÎPTZPMSRPJIJKLMRjP\SNOSP\ĴPURMROMRUPJsTmRPMSRP[RcT[MNI]PKNYNMPNIPMSRPĴ̂TONJMRUPYRMSTUPsKJI�PT[PJsTmRPZNmRPMNYR̂PMSRP
[RcT[MNI]PKNYNMPZT[POTYYTIPKJsPOTIMJYNIJIM̂P̀dSMSJKJMR̂jPHORMTIRjPQRMSLKRIRPySKT[NURjPftWXMJITIRk_P

yTtRKXMNTIVPlSRPMJ[]RMPJIJKLMRPOTtRKXMR̂P\NMSPJP�IT\IPKJsP̂MJIUJ[UP̀N_R_P̂X[[T]JMRjPNIMR[IJKP̂MJIUJ[ÛjPRMO_kPZT[POTtRbM[JOMRUP
JIJKL̂R̂_

yTIORIM[JMNTIPTZPJIJKLMRP\ĴP|XJIMNZNRUPZ[TYPUNKXMRUPJIJKL̂N̂_PuKJ]PTIKLPJccKNR̂PMTPZNRKUP̂JYcKR̂PMSJMPSJmRPURMROMJsKRPOTIORIM[JMNTÎP
TZPMSRPJIJKLMR_

yTIORIM[JMNTIPTZPJIJKLMRPRbORRÛPMSRP[JI]RPTZPMSRPOJKNs[JMNTIPOX[mRPJIU}T[PKNIRJ[P[JI]RPTZPMSRPNÎM[XYRIM_

lSRP[JMNTPTZP|XJIMNZNR[PNTIP[R̂cTÎRPMTP|XJKNZNR[PNTIP[R̂cTÎRPZJKK̂PTXM̂NURPTZPMSRPKJsT[JMT[LPO[NMR[NJ_PnR̂XKM̂PJ[RPOTÎNUR[RUPMTPsRPJIP
R̂MNYJMRUPYJbNYXYPOTIORIM[JMNTI_

lSRPOTIORIM[JMNTIPYJLPsRPsNĴRUPSN]SPUXRPMTPYJM[NbPNIMR[ZR[RIOR̂P̀N_RjPOTtRKXMNTIkP\NMSPITItMJ[]RMPOTYcTXIÙ̂k_PlSRP[R̂XKMP̂STXKUP
sRPOTÎNUR[RUPR̂MNYJMRU_

lSRPJIJKL̂N̂PTZPcvP\ĴPcR[ZT[YRUPsRLTIUPMSRP[R]XKJMT[Lt[R|XN[RUPSTKUNI]PMNYRPTZPi�PYNIXMR̂PZ[TYPMSRPMNYRPTZP̂JYcKRPOTKKROMNTI_

lSRPKT\R[PmJKXRPZT[PMSRPM\TPOTKXYÎPSĴPsRRIP[RcT[MRUPUXRPMTPTsmNTX̂PNIMR[ZR[RIOR_

âMNYJMRUPmJKXR_PlSRPlJ[]RMPJIJKLMRPOTIORIM[JMNTIPN̂PsRKT\PMSRP|XJIMNMJMNTIPKNYNMP̀n�kjPsXMPJsTmRPMSRPQRMSTUPoRMROMNTIP�NYNMP
Q̀o�kPT[PâMNYJMRUPoRMROMNTIP�NYNMP̀ao�kPZT[PwdQat[RKJMRUPJIJKL̂R̂_PlSN̂P[Rc[R̂RIM̂PJIPR̂MNYJMRUPOTIORIM[JMNTIPZT[PlRIMJMNmRKLP
zURIMNZNRUPyTYcTXIÛP̀lzŷk_

nRcT[MNI]P�NYNMP̀n�kPRbORRÛPMSRPQydPyHQPnRcT[MNI]P�NYNMPZT[PMSN̂PJIJKLMR_

�TMPURMROMRUPJMPMSRPYRMSTUPURMROMNTIPKNYNMP̀Qo�kPZT[PMSRP̂JYcKRjPT[PR̂MNYJMRUPURMROMNTIPKNYNMP̀ao�kPZT[PwdQat[RKJMRUPJIJKL̂R̂_

i lSRP[RZR[RIORPZT[PMSN̂PJIJKLMRP̂STXKUPsRPOTÎNUR[RUPYTUNZNRUP̂NIORPMSN̂PJIJKLMRPN̂PJŝRIMPZ[TYPMSRPMJ[]RMPJIJKLMRPKN̂MPTZPMSRP
T[N]NIJKPYRMSTU_
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Z[\]̂_̀ abc\X\cbd\ef\XghXfg_̀ ĝediXjkb]X[\̀[\]\ea]XleX\]ab_la\dXfgef\ea[labgeXhg[Xj\ealabc\mnXod\eabhb\dXpg_̀ ĝed]Xqjop]rsXtk\[\X
ak\Xbd\eabhbflabgeXb]Xul]\dXgeXlX_l]]X]̀\fa[lmXmbu[l[nX]\l[fki

jk\XvZwXu\at\\eXak\X[\]̂ma]Xhg[Xak\XatgXfgm̂_e]X\xf\\d]Xak\X_\akgdY]̀\fbhb\dXf[ba\[bli

jk\XŷlmbanXfgea[gmX]l_̀ m\X\xf\\d]Xak\Xl]]gfbla\dXlff\̀alef\Xf[ba\[bliXzg[Xw{wY[\mla\dX̀[g|\fa]sX}p~Xled�g[Xpgeabêbe�Xplmbu[labge
~aledl[dX\xf\\d\ef\]Xl[\Xlm]gXŷlmbhb\dXgeXlmmXl]]gfbla\dX]l_̀ m\X[\]̂ma]iXX�ga\�Xjkb]Xhml�Xb]XegaXl̀ m̀bflum\Xhg[X_la[bxX]̀b�\X[\fgc\[b\]
tk\eXak\X]l_̀ m\Xfgef\ea[labgeXb]X�[\la\[XakleX�xXak\X]̀b�\Xldd\dXg[Xhg[XulafkXd̂ m̀bfla\XvZwXtk\eXak\X]l_̀ m\Xfgef\ea[labge]Xl[\Xm\]]
akleX�xXak\Xv}iXq�\alm]Xgemnir

�elmnabflmX[\]̂ma]Xl[\Xh[g_X]l_̀ m\X[\Ylelmn]b]i

�elmnabflmX[\]̂ma]Xl[\Xh[g_X]l_̀ m\X[\Y\xa[lfabgei

�elmnabflmX[\]̂ma]Xl[\Xh[g_X_gdbhb\dX]f[\\ebe�Xlelmn]b]iX

jk\X]̂[[g�la\Xl]]gfbla\dXtbakXakb]Xal[�\aXlelmna\Xkl]XlX[\fgc\[nXĝa]bd\Xak\X�pXlff\̀alef\Xmb_ba]iXq�̀ m̀bflum\XagX�l]]w�ZXw�X
pg_̀ mblef\X]l_̀ m\]Xgemnir

jk\XulafkX_la[bxX]̀b�\Xled�g[Xd̂ m̀bfla\Xl]]gfbla\dXtbakXakb]Xal[�\aXlelmna\Xkl]XlX[\fgc\[n�vZwXĝa]bd\Xak\X�pXlff\̀alef\Xmb_ba]iX
q�̀ m̀bflum\XagX�l]]w�ZXw�Xpg_̀ mblef\X]l_̀ m\]Xgemnir
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ĥi[jkjbljem



������������	��
��������

�����������

�������� ! �"

#��$������%�&

#��$������%'��&

(�'���%'��&

)�*����+���&

,-./.012

.-34/3-.

5���6���789 :: �;

�<<�;�;="������>�?@��6��:� 9A��"���;��;�6A� �;:�>B=C7A< ! �"@�DAE��8��;�C7A;� �A��"�����D��< 9 ��;���"� ;��D��

F?,���<79;G

�A9�<��5��� ���

�D��:A9�<��HA:�6��� E�"�A���D��<A8�6A��6I�A8�E���D��6�C7 6�"���9��6A�76��6A;J�G��D��:A9�<��HA:��6A;:��6��"

E A�KL�6�::��D �� ;�A����<�6�H �D� ��G��<<�6�C7�:��"�A;A<I:�:�H�6����6!�69�"G

��6!<7�6 ;A��"��<MI<��� ":�8I��:������? <7� �;

,-./.012=4.N��D��:A9�<��DA:��<�EA��"�"����� �;�< 9 �:�"7������D��< 9 ��"�:A9�<��E�<79��7� < O�"�"76 ;J�

�L�6A�� �;P�A:�6�C7 6�"�8I��D��:A9�<��9A�6 LG

,-./.012=4.N�KL�6A���"��;��6;A<���A;"A6"�6���E�6 �:�H�6���7�: "���D��A�����A;����6 ��6 A�!�6� ;" E "7A<�

A;A<I��:G��<�A:��6�!�6�����D��:766�JA���:��� �;��!��D��6���6��!�6�"��A <:G

�D��KL�6A���"��;��6;A<���A;"A6"�6���E�6I�!�6��D��Q�.02-0.R=.�F��D�"�S<A;MP�A::�� A��"�H �D�,-./.012=4.P�

 :�8�<�H��D��A�����A;����6 ��6 A�!�6���6!<7�6�T.1�RU���A;�:7<!�;A9 "��>9R!�:A@�>1V@W�D�H�E�6P��D��9��D�"�

8<A;M� :�;�;="������!�6�A<<�A::�� A��"��A6J���A;A<I��:W��D�6�!�6�P�;��!76�D�6�A�� �;�HA:��AM�;G

Q�.02-0.R=.P�Q�.02-0.R=-P�A;"�Q�.02-0.R=1N�KL�6A���"��;��6;A<���A;"A6"�6���E�6 �:�H�6���7�: "���D��

A�����A;����6 ��6 A�!�6� ;" E "7A<�A;A<I��:G��<�A:��6�!�6�����D��:766�JA���:��� �;��!��D��6���6��!�6�"��A <:G

Q�.02-0.R=-N��D��KL�6A���"��;��6;A<���A;"A6"�6���E�6I� :�8�<�H��D��A�����A;����6 ��6 A�!�6�

��6!<7�6�T.1�RU���A;�:7<!�;A9 "��>9R!�:A@�>XV@W�D�H�E�6P�A<<�A::�� A��"��A6J���A;A<I��:�A6��H �D ;��6 ��6 AW�

�D�6�!�6�P�;��!76�D�6�A�� �;�HA:��AM�;G

�D��Q�.02-0.R=1�F��6���E�6 �:P���6!�69�"��;�,-./.012=4.P�A6���7�: "���D��A�����A;����6 ��6 A�!�6�

��6!<7�6�;�;A;�:7<!�; ��A� "�>�!;:@�>/1V@P�;=9��DI<���6!<7�6����A;�:7<!�;A9 "�A��� ��A� "�>;9�!�:AA@�

>.00V@P�A;"���6!<7�6�"��A;�:7<!�; ��A� "�>�!":@�>1YV@G

����
�����P��D��7;"�6: J;�"P�A���:��7;"�6��D���A ;:�A;"���;A<� �:��!���6Z76I��DA�P�����D��8�:���!�9I�M;�H<�"J��A;"�
����8�< �!�A;"�8A:�"�7��;�9I���6:�;A<� ;C7 6I��!��D�:��6�:��;: 8<��!�6��6�E " ;J��D�� ;!�69A� �;���;�A ;�"
���� ;��D :�A;A<I� �A<�6���6�P�:7�D� ;!�69A� �;� :�A��76A���A;"���9�<���G���D :���6� ! �A����!�A;A<I: :� :�;��
������9�<����7;<�::��D :��AJ��A���9�A; �:�A;I�A;"�A<<��AJ�:��!��D :�6���6�G

����
�����7�D�6 O�"�� J;A�76�N����

����� �<�N�����D; �A<�? 6����635��6�:�;�A� E���������������������������������������������������������������������������?A��N��.-34/3-.������������������

[\]̂_̀abcdefghfeefdef

i_j\klkcmkfn



��������

�	
�����������������

���	��������



�������������

	
������������������

��
��������



��

�����������	
��������������

������������	
���������������

�����������	
��������������������

������������������������
������������������� ��

������������
���������������

������������	
���������������������

������������	
���������������

������������
���������������������

����������	
�����������!��

����������������������	
���������������"��� ��

������������	
���������������������

������������
�����������#��

����������	
�����������������!��

�����������
�����������$��

�����������������������
���������������%��� ��

������������
�����������������#��

#�&�	�'������������	
��������
(���
�	������
�#&��!����
�������������
�����������)���

�����������
�����������������$��

����������	
��������
(������!���

#�*	�'������������	
��������
(���
�	������
�#*	�!����
�������������
�����������$���

���������	����
����������� �$��

���������	�	�
��
����������� ��

+,-,./0/- 1/2340

�

564306789:,;07-

#$

#$

#$

#$

#$

#$

#$

#$

#$

#$

#$

#$

%<=>

#$

#$

#$

#$

#$

#$

#$

#$

#$

#$

#$

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�?@?

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

A3,46B6/- C8602 1D

����������
	�����E'��������'�F��	����$���	������&
��������G
�

HIJ+DK91KHCDLH

+-7M/;09N,./O

+-7M/;09N3.P/-O

D,P9N3.P/-O

1/Q7-095,0/O

R���S!� F#R

#�	���������

G��"�>TU

"<��

"<��

T<��

��<�

"<��

��<�

T<��

T<��

T<��

"<��

"<��

T<��

T<��

T<��

"<��

��<�

"<��

"<��

"<��

"<��

"<��

"<��

"<��

"<��

��@V"@��

R���W*SF�F!#��FG *W�S�X*S����	�F$�

��@V>@���V>�TV$
	��S����	���

��@V=@��$
	��W���Y���

�W�  G*�!W!��Z �
(����G�
	����

G��"�>TU�V�G
��F$�

����������� #�	���������

&
	���� ����� *�	�
	����&�	����

��
�'	�
��&�	����

��
�'	�
��$
	��

��
�'�	�

�T��GS&�&��F$

��@TV@���V��VT

�R

�G�����T>�%

*�	�
	����$
	�� ��@�U@������T�

��=[�����	���������

J5D

V<�%�

V<>U�

V<�%>

V<%VT

V<">T

�<V�

V<>"�

V<U>T

V<>��

�<�T

�<UV

V<=TT

�<"�

V<%T�

T<>U

T<U�

�<>�

V<>%�

�<=V

�<��

�<V>

V<%U�

�<>�

V<"U�

�
(����$��	��

\]̂_̀abcdefghigffgefg

j̀k]lmldnlgo



��������� ����	� 
�	��������������	����� ���� ��

������������� !"�#$�!"%� &!'$!(&���)�!*�������!+!,��&���� !-�'

./0��1��1.��2.

���3����4���5

���3����4��6��5

��6�4��6��5

��7����
���5

89�!:;"<(=8

=��!9)�%���� 

->?@?ABC

���������D?B:EFG������%!"%� !H,�IG"J

���������D?B:AF��������%!"%� !H,A�I�K"J

���������D>LBLE+?B:BFG�����&������%!"%� !H,B�IG9J

?ML?ML>ML>M+���������D?L>+?B:>FM�N���&������%!"%� !H,>+EO>I<9J

���������D?L>LBLEL@+?B:AFM�N����%!"%� !H,A�IMN"J

���������D?L>LBLE+?B:EFM�)�����%!"%� !H,E�IM)"J

���������D?L>LB+?B:BFM�N���&������%!"%� !H,B�IMN9J

���������D?B:PF;%�����%!"%� !H,P�I;"J

?ML?ML>ML>M+���������D?L>+?B:>F;%����&������%!"%� !H,>+@O>I<9J

���������D?B:QF=������%!"%� !H,Q�I="J

���������D?B:PF;%����&������%!"%� !H,P�I;9J

���������D?L>LBLELAL@+?B:@F*�%����%!"%� !H,@�I*"J

?ML?ML>ML>M+���������D?L>+?B:>F*�%���&������%!"%� !H,>+PO>I<9J

=+*�������R��S$�)��������+?+�%����&������R� ��%���%!"%� !H B+=,�I;9""J

���������D?L>LBLELAL@LC+?B:CFT� �%����%!"%� !H,C+�IT*"J

���������D?B:PF;%����&������R� �!H,PI;9"J

=+*���������S$�)��������+?+�%����&������R� ��%���%!"%� !H A+=K�I;9""J

���������D?L>+?B:>F*� �%����%!"%� !H,�I*;"J

���������D?L>+?B:>F<���� �%����%!"%� !H,>�I<K*"J

QQ

?BE

Q>

UVW

Q>

PQ

Q>

QC

WUX

?Y@

?YA

?YP

UWU

AE

CE

?YE

VZ[

W\Z

XWZ

@?+?BA

AP+?AY

CE+?BQ

?E+?@C

@@+?>P

C?+?>Q

CP+?BQ

CA+?BY

>Y+?AE

C>+?EY

CQ+?B@

CA+?BY

?Q+?CA

B?+?BE

@?+?AA

?Y+??C

BE+?BC

AE+?AY

>E+?AQ

/���7�����
]�������

^

^

^

^

^

^

.����_���� `�����a��b� ���	�����

?>cY@c>?

89!�dK:(9(;=!I(-<Kd!:"eK:�����!(*O

??cYAc>?!YAOBY*���!:����%�� O

??cYQc>?*���!d�%��f� O

Gd"<<-KG;d;L!g<9�R)��!-�%�����O

->?@?ABC+Y?-�'!(*O

I��� !���)O =��!9)�%���� 

0
�

9�R)��!*�)�SO

h1i������j�k����	�.��j��jl�

mnopqrstuvwxyzxwwxvwx

{q|n}~}u�}x�



���������	
���
	����
�	������	������
����

���������	����

����������������

�	����������

��������	����

� !"#$%&'(�

()*" +,-./.,0

12343567

33829823"26:57
36;<1#= = >'?%@ABC*.-AB"=,*D)0:

%@ABC*.-AB"?A*,:
EF*GA-*.)@"=,*D)0:%1!H%"2652I

EF*GA-*.)@"?A*,: 33837823"3;:62

328J4823

%@ABCK*:  �

!,G/BL)G)ML*A@).-"%-.0"N!OP%Q

!,G/BL)G)+,@*A@).-"%-.0"N!O!,%Q

!,G/BL)G)ML*A@,KLB/)@.-"%-.0"N!OP Q

3H<3H<2H<2H>!,G/BL)G)D,FA@,KLB/)@.-"%-.0"
N;:2O& Q

!,G/BL)G)D,FA@).-"%-.0"N!OHF%Q

!,G/BL)G)+,@*A@,KLB/)@.-"%-.0"N!O!, Q

!,G/BL)G)D,+*A@).-"%-.0"N!OH+%Q

!,G/BL)G)D,FA@,KLB/)@.-"%-.0"N!OHF Q

!,G/BL)G))-*A@).-"%-.0"N!O$%Q

3H<3H<2H<2H>!,G/BL)G))-*A@,KLB/)@.-"%-.0"
N4:2O& Q

!,G/BL)G)D,+*A@,KLB/)@.-"%-.0"N!OH+ Q

!,G/BL)G)@)@A@).-"%-.0"N!O(%Q

!,G/BL)G))-*A@,KLB/)@.-"%-.0"N!O$ Q

!,G/BL)G)0,-A@).-"%-.0"N!O?%Q

3H<3H<2H<2H>!,G/BL)G)0,-A@,KLB/)@.-"%-.0"
NI:2O& Q

!,G/BL)G)@)@A@,KLB/)@.-"%-.0"N!O( Q

(>=,*DCB"!,G/BL)G))-*A@,KLB/)@AR.0)A-,*.-"
%-.0"N(=,O$ %%Q

!,G/BL)G)L@0,-A@).-"%-.0"N!OS@%Q

!,G/BL)G)0,-A@,KLB/)@.-"%-.0"N!O? Q

!,G/BL)G))-*A@,KLB/)@AR.0,"NO$ %Q

(>E*DCB"!,G/BL)G))-*A@,KLB/)@AR.0)A-,*.-"
%-.0"N(E*O$ %%Q

!,G/BL)G)0)0,-A@).-"%-.0"N!O?)%Q

!,G/BL)G)*G.0,-A@).-"%-.0"N!O&G?%Q

!,G/BL)G)*,*GA0,-A@).-"%-.0"N!O&%Q

�	�	����� ������

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

(?

��

JT5JJ

JT5JJ

JT25J

3TJJ

JT5JJ

3TJJ

JT25J

JT25J

JT25J

JT5JJ

JT5JJ

JT25J

JT25J

JT25J

JT5JJ

3TJJ

JT5JJ

JT5JJ

JT5JJ

JT5JJ

JT5JJ

JT5JJ

JT5JJ

JT5JJ

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

@U8U

V
�����	��W���

!,G/BL)G.@A*,0"%BXCB"%-.0K"MC"'K)*)+,"?.BL*.)@">"=A@K/.,B0"1AM"/)G"KAR+B,NKQ:"""J3""""PA*-D:"""Y�357253I>3""

���

JTJ26

JTJ;4

JTJ69

JTJ45

JTJ56

JTJI;

JTJ;5

JTJ43

JTJ;2

JT3IJ

JT364

JTJ75

JT36J

JTJ47

JT2I7

JT299

JT2J2

JTJ;7

JT356

JTJ9I

JTJI5

JTJ7J

JT2J;

JTJ5;

Z[\]̂_̀abcdefgeddecde
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â

][b

75

333

77

Z_a

76

95

a

75

9J

76

c

c

c

c

c

c

c

c

c

43>365

5I>35J

7;>369

3;>347

44>32I

73>329

7I>369

75>36J

2J>35;

72>3;J

79>364

75>36J

39>375

63>36;

43>355

3J>337

6;>367

5;>35J

2;>359

d����e	�� f����g�� ��	��M���
������	
��
�������	

���

hij��	�����k
���
	��d�	
�	��l

mnopqrstuvwxyzxwwxvwx

{q|n}wy}u~}x�



�
�
����
�
��
�
�
�	


�
��
�
�
��
��
�
�
�
�

�
�
����
�
��
�
�


�	


�
���
���
��
�
�
�
�
�

�
�
����
�
��
�
�
�	


�
��
���


��
�
���
��
�
�
�
�

�
�
��
�
��
�
��
�
��
�
����
�
��
�
�
�
	


�
��
���


��


�
�
��
��
��
�
 
�
�

�
�
����
�
��
�
�
�	


�
���
���
��
�
�
��
�

�
�
����
�
��
�
�


�	


�
�
�
���


���
�
��
��
�
�
�
�
�

�
�
����
�
��
�
�
�
�	


�
���
���
��
�
�
�
�
�

�
�
����
�
��
�
�
�	


�
�
�
���


���
���
��
�
�
��
�

�
�
����
�
��
�
��	


�
��
�
���
��
�
!
�
�

�
�
��
�
��
�
��
�
��
�
����
�
��
�
��	


�
��
���


��


�
�
��
�"
��
�
 
�
�

�
�
����
�
��
�
�
�
�	


�
�
�
���


���
�
��
��
�
�
�
�
�

�
�
����
�
��


�


	


�
���
���
��
�
#
�
�

�
�
����
�
��
�
��	


�
��
���


��
�
���
��
�
!
�
�

�
�
����
�
��
�
�
�	


�
���
���
��
�
$
�
�

�
�
��
�
��
�
��
�
��
�
����
�
��
�
�
�
	


�
��
���


��


�
�
��
�%
��
�
 
�
�

�
�
����
�
��


�


	


�
��
���


���
���
��
�
#
�
�

#
�&
�
��
'
�

�
�
����
�
��
�
��	


�
��
���


	
(
��
�
	
��
����
�
��


�#
&
�
�
!
�
�
�
�

�
�
����
�
��
�


�
�
�	


�
���
���
��
�
)


�
�

�
�
����
�
��
�
�
�	


�
�
�
���


���
���
��
�
$
�
�

�
�
����
�
��
�
��	


�
��
���


	
(
��
�
��
!
�
�
�

#
�*
��
'
��
�
����
�
��
�
��	


�
��
���


	
(
��
�
	
��
���

�
�
��
�#
*
��
!
�
�
�
�

�
�
����
�
��
�
�
�
�
�	


�
���
���
��
�
$
�
�
�

+
"

+
�

+
,

+
+

+
�

+
�

�
-
�

�
-
-

�
-
�

�
-
.

%
%

+
+

+
"

+
+

"
/

�
-
�

�
,
+

�
-
-

�
�
�

.
.

�
�
"

+
/

����������������������

.
�
��
,
/

"
+
��
,
�

.
�
��
�
%

"
�
��
�
/

.
-
��
,
�

.
,
��
�
,

.
�
��
,
�

"
.
��
,
-

"
+
��
,
,

"
�
��
�
-

.
-
��
,
�

.
�
��
�
+

"
%
��
,
"

"
+
��
,
,

"
/
��
,
.

"
+
��
�
/

"
,
��
�
�

"
�
��
,
"

/
+
��
,
�

"
.
��
,
.

"
�
��
,
+

"
+
��
,
/

����������������������

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

,
-

0
1
21
3
4
54
2

6
7
8

9
:
;
<
=
>
;
?@

6
7
8
A

9
:
;
<
=
>
;
?@

9
:
;
<
=
>
;
?@

6
BC
BDE

:
F
A

:
F
A

G6
BC
BDE

�
�
����
�
��

	
��
�
�
�H
'��
�
��
�
�
'
I�
�
��
�
�
$
���
���


�&
	


�
���
��
J
	
�
�
�
��
�
�	
��
�
�
	
(
�
��
����-

�
�
	
��
�
�K

L
�
/
.
�
/
�
%
��


M
1
N
OP
Q
R
52Q
SOT
1
3
U
S4
OV
R
1
SW
X
YX

Z
1
5[
\
O]̂
1
SY5W
OP
Q
R
52Q
S

0
2Q
_4
[
5Ò
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QbcbdcefghReiecjhakelhmnopbhqbrqblbgclhckbhobmbohcfhskedkhcnqtbchngnoucbhdfgdbgcqncefglhnqbhqbrfqcbvhnlhblceincbvhmnopblwhskbgh
ckflbhcnqtbchngnoucbhdfgdbgcqncefglhnqbhxpngceyebvhzbofshckbhoeiechfyhxpngcecncefgh{R[\|}hakbhQRhegdopvblhnguhnv~plcibgclh
yqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}hh{QfQhqbrfqchyfqinclhfgou}|

SlceincbvhQbcbdcefghReiecjhakelhmnopbhqbrqblbgclhckbhobmbohcfhskedkhcnqtbchngnoucbhdfgdbgcqncefglhnqbhqbrfqcbvhnlhblceincbvh
mnopblwhskbghckflbhcnqtbchngnoucbhdfgdbgcqncefglhnqbhxpngceyebvhzbofshckbhqbrfqcegthoeiech{̀R|}hakbhSQRhegdopvblhnguh
nv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}hakbhplbhfyhSQRlhelhlrbdeyedhcfhckbhngnoulelh
fyhUW�lhplegthXfoev�UknlbhTedqfb�cqndcefgh{XUTS|}

SlceincbvhTn�eipihUfllezobhVfgdbgcqncefgjhakbhdfgdbgcqncefghcknchqblpoclhyqfihckbhletgnohrqblbgchnchckbhqbcbgcefghceibhfyhngh
ngnoucbhskbghckbhefglhibbchnoohfyhckbhevbgceyedncefghdqecbqenhb�dbrchckbhefghnzpgvngdbhqncefhdqecbqen}hWghSTUVhelhnhsfqlc�dnlbh
blceincbhfyhckbhdfgdbgcqncefg}

SgmeqfgibgcnohUqfcbdcefghWtbgdu}

RnzfqncfquhVfgcqfohXnirobjhWhlnirobhincqe�whyqbbhyqfihckbhngnoucblhfyhegcbqblcwhlre�bvhseckhmbqeyebvh�gfsghnifpgclhfyh
ngnoucblhfqhnhincbqenohdfgcnegegth�gfsghngvhmbqeyebvhnifpgclhfyhngnoucbl}

RnzfqncfquhVfgcqfohXnirobhQproedncbjh̀bybqhcfhRVX}

RnzfqncfquhYfqceyebvhZong�jhWhlnirobhincqe�whyqbbhyqfihckbhngnoucblhfyhegcbqblcwhlre�bvhseckhmbqeyebvh�gfsghnifpgclhfyh
ngnoucblhfqhnhincbqenohdfgcnegegth�gfsghngvhmbqeyebvhnifpgclhfyhngnoucbl}

ReiechfyhQbcbdcefgjhakelhmnopbhqbrqblbgclhckbhobmbohcfhskedkhnhcnqtbchngnoucbhdnghqboenzouhzbhvbcbdcbvhyfqhnhlrbdeyedhngnoucbheghnh
lrbdeyedhincqe�hzuhnhlrbdeyedhibckfv}hhakbhR[Qhegdopvblhnguhnv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwh
skbqbhnrroednzob}h{QfQhqbrfqchyfqinclhfgou}|h

Reiechfyh\pngcecncefgjhakbhmnopbhnchskedkhngheglcqpibgchdnghnddpqncbouhibnlpqbhnghngnoucbhnchnhlrbdeyedhdfgdbgcqncefg}hakbh
R[\hegdopvblhnguhnv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}h{QfQhqbrfqchyfqinclh
fgou}|

Reiechfyh\pngcecncefgjhakbhmnopbhnchskedkhngheglcqpibgchdnghnddpqncbouhibnlpqbhnghngnoucbhnchnhlrbdeyedhdfgdbgcqncefg}hakbh
R[\hegdopvblhnguhnv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}h{QfQhqbrfqchyfqinclh
fgou}|

TbckfvhQbcbdcefghReiecjhakelhmnopbhqbrqblbgclhckbhobmbohcfhskedkhcnqtbchngnoucbhdfgdbgcqncefglhnqbhqbrfqcbvhnlhblceincbvh
mnopblwhskbghckflbhcnqtbchngnoucbhdfgdbgcqncefglhnqbhxpngceyebvhzbofshckbhqbrfqcegthoeiech{̀R|}hakbhTQRhegdopvblhnguh
nv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}

Tncqe�hXre�bhXnirobjhWhlnirobhrqbrnqbvhzuhnvvegthnh�gfsghinllhfyhcnqtbchngnoucbhcfhnhlrbdeyebvhnifpgchfyhincqe�hlnirobhyfq
skedkhnghegvbrbgvbgchblceincbhfyhcnqtbchngnoucbhdfgdbgcqncefghelhnmneonzob}hYfqhTbckfvh���}�whckbhlre�bhqbdfmbquhelhdnodponcbvh
plegthckbhgncembhdfgdbgcqncefgwhegdopvegthblceincbvhmnopbl}

Tncqe�hXre�bhXnirobhQproedncbjh̀bybqhcfhTX}

]fchWrroednzob}

]fchVnodponcbvjhhabqihelhpceoe�bvhskbghfgbhfqhifqbhfyhckbhqblpoclhpceoe�bvheghckbhdnodponcefghnqbhgfg�vbcbdchnchckbhrnqnibcbq�lh
qbrfqcegthpgec}

]�]ecqflfverkbguoniegb̂Qerkbguoniegb}

]fch_tgecnzob}h

]fg�Uonlcedjhabqihelhpceoe�bvhyfqhckbhngnoulelhfyhWccbqzbqthReieclheghlfeo}

]fh̀blpocljhabqihelhpceoe�bvhskbgh�]fhanqtbchVfirfpgvlh̀bxpblcbv�helhqbrfqcbvhyfqhckbhngnoulelhfyh�fonceobhfqhXbiemfonceobh
[qtngedha_Vhfgouhqbxpblcl}

b̀rfqcegthReiecjhhakbhmnopbhnchskedkhngheglcqpibgchdnghnddpqncbouhibnlpqbhnghngnoucbhnchnhlrbdeyedhdfgdbgcqncefg}hakbh̀Rh
egdopvblhnguhnv~plcibgclhyqfihveopcefglwhdfgdbgcqncefglhfqhifelcpqbhdfgcbgcwhskbqbhnrroednzob}

b̀oncembhUbqdbgchQeyybqbgdbjhhakbhqblpoclhyqfihincqe�hngv̂fqhincqe�hlre�bhvproedncblhnqbhrqeinqeouhvbletgbvhcfhnllbllhckbh
rqbdelefghfyhngnoucednohqblpoclheghnhtembghincqe�hngvhnqbhb�rqbllbvhnlhqboncembhrbqdbgchveyybqbgdbh{̀UQ|}hh�nopblhskedkhnqbhobllh
cknghyembhceiblhckbhqbrfqcegthoeiechyfqhnguhegvemevpnohrnqnibcbqhnqbhbmnopncbvhzuhpceoe�egthckbhnzlfopcbhveyybqbgdbhzbcsbbghckbh
mnopbl�hnockfptkhckbh̀UQhmnopbhseoohzbhrqfmevbvheghckbhqbrfqc}

Xcngvnqvh̀bybqbgdbhTncbqenojhWhqbybqbgdbhlnirobhfyhnh�gfsghfqhdbqceyebvhmnopbhcknchelhfyhckbhlnibhfqhleieonqhincqe�hnlhckbh
nllfdencbvhyebovhlnirobl}

Xbie�vugniedhang�hRbndkegthUqfdbvpqbhrbqhSUWhTbckfvh����}

af�edhSxpemnobgduhYndcfqljhakbhmnopblhnlletgbvhcfhbndkhvef�eghngvhypqnghcfhbmnopncbhckbeqhcf�edecuhqboncembhcfh�w�w�w��aVQQ}

af�edhSxpemnobgcjhakbhibnlpqbhfyhnhlnirob�lhcf�edecuhvbqembvhzuhipocerouegthbndkhvef�eghngvhypqnghzuheclhdfqqblrfgvegthaSYh
ngvhckbghlpiiegthckbhqblpocegthmnopbl}

abgcncembouh_vbgceyebvhVfirfpgvjhWhdfirfpgvhcknchknlhzbbghevbgceyebvhcfhzbhrqblbgchngvhelhgfchrnqchfyhckbhcnqtbchdfirfpgvh
oelch{aVR|hyfqhckbhibckfvhngv̂fqhrqftqni}hWooha_Vlhnqbhxpnoecncembouhevbgceyebvhngvhqbrfqcbvhnlhblceincbvhdfgdbgcqncefgl}
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IJKLMNOPKLQRSNTUVWQXUNTQNTSQVUPYZSJNQ[\UZQ]TOPTQNTSQZSNTUVQU\ÔOJKNS_QKJVQNTSQKJKLMNOPKLQ\S[S\SJPSQZSNTUV̀QabcKZdLSWQbeIQfghiXQO_Q
_TU]JQK_QjkfghiX̀lQmTSQPUVS_Q[U\QNTSQ\S[S\SJPSQZSNTUVQVUPYZSJN_QK\SQd\UnOVSVQOJQNTSQoS[S\SJPS_Q_SPNOUJQU[QNTSQIVVSJVYZ̀

pO[[S\SJPSWQqONTQ\S_dSPNQNUQmUNKLQrcOVOsKtLSQe\SPY\_U\QamrelQI__KMQKJKLM_O_kQNTSQVO[[S\SJPSQO_QVS[OJSVQK_QNTSQeU_Num\SKNZSJNQnKLYSQZOJY_QNTS
e\Sum\SKNZSJNQnKLYS̀Q

vOJKLQdwWQI_QONQdS\NKOJ_QNUQxKZdLSQoSPSOdNQyQzUJNKOJS\Q{J[U\ZKNOUJQ_SPNOUJQU[QNTSQ\SdU\NkQvOJKLQdwQ\S[LSPN_QdwQU[QPUJNKOJS\QVSNS\ZOJSVQK[NS\Q
KV|Y_NZSJNQKNQNTSQLKtU\KNU\MkQO[QKddLOPKtLS̀Q{[QJUQKV|Y_NZSJNQ\S}YO\SVkQnKLYSQ\S[LSPN_Q{JONOKLQdẁ

v\UsSJQpKNS~mOZSWQqONTQ\S_dSPNQNUQ�ULKNOLSQr\̂KJOP_QOJQ_UOLkQv\UsSJQpKNS~mOZSQ\S[LSPN_QNTSQVKNS~NOZSQKNQ]TOPTQK__UPOKNSVQoSK̂SJNQqKNS\u
d\S_S\nSVQnOKL_Q]S\SQOJONOKLLMQ[\UsSJ̀Q�UNSWQ{[Q[\UsSJQVKNS~NOZSQO_QtSMUJVQ�fQTUY\_Q[\UZQ_KZdLSQPULLSPNOUJkQnKLYSQ]OLLQtSQ\S[LSPNSVQOJQ�tULV�̀

{JONOKLQdwWQI_QONQdS\NKOJ_QNUQxKZdLSQoSPSOdNQyQzUJNKOJS\Q{J[U\ZKNOUJQ_SPNOUJQU[QNTSQ\SdU\NkQ{JONOKLQdwQ\S[LSPN_QdwQU[QPUJNKOJS\QVSNS\ZOJSVQYdUJ
\SPSOdNkQO[QKddLOPKtLS̀

eIwQmUNKLWQqONTQ\S_dSPNQNUQIL�MLKNSVQeIwQKJKLM_S_kQNTSQ�eIw_kQmUNKL�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_Q[U\QKLLQU\QKQ_Yt_SNQU[QNTSQ
[ULLU]OĴQPUZdUYJV_WQ�KdTNTKLSJSkQzjuz�Q�KdTNTKLSJS_kQguRSNTMLJKdTNTKLSJSkQjuRSNTMLJKdTNTKLSJSkQXOdTSJMLkQIPSJKdTNTMLSJSkQ
IPSJKdTNTSJSkQvLYU\SJSkQzjuz�QvLYU\SJS_kQeTSJKJNT\SJSkQzjuz�QeTSJKJNT\SJS_~IJNT\KPSJS_kQIJNT\KPSJSkQvLYU\KJNTSJSkQeM\SJSkQzjuz�Q
vLYU\KJNTSJS_~eM\SJS_kQXSJsaKlKJNT\KPSJSkQzT\M_SJSkQzjuz�QzT\M_SJS_kQXSJsUatl[LYU\KJNTSJSkQXSJsUa|l�a�l[LYU\KJNTSJSkQXSJsUaSldM\SJSkQ
XSJsUaKldM\SJSkQeS\MLSJSkQ{JVSJUajkgk�uPVldM\SJSkQpOtSJsaKTl�aKPlKJNT\KPSJSkQXSJsUâkTkOldS\MLSJS̀Q{[QKQ�mUNKL�Q\S_YLNQO_Q\S}YS_NSVkQNTSQ
\S_YLN_QU[QON_QOJVOnOVYKLQPUZdUJSJN_Q]OLLQKL_UQtSQ\SdU\NSV̀

evIxQmUNKLWQqONTQ\S_dSPNQNUQevIxQKJKLM_S_kQNTSQ�evIxkQmUNKLQa�l�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_Q[U\WQevwdIkQevwcxkQevrIkQ
ev�IQKJVQevrx̀Q{JQKVVONOUJkQNTSQ�evIxkQmUNKLQahl�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_Q[U\WQevwdIkQevwcxkQevrIkQev�IkQevpIQ
KJVQevrx̀QvU\QRK__pbeQpqQPUZdLOKJPSQKJKLM_O_QUJLMkQNTSQ�evIxkQmUNKLQahl�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_QKNQU\QKtUnSQNTSQ
o�̀Q�UNSWQ{[QKQ�mUNKL�Q\S_YLNQO_Q\S}YS_NSVkQNTSQ\S_YLN_QU[QON_QOJVOnOVYKLQPUZdUJSJN_Q]OLLQKL_UQtSQ\SdU\NSV̀

mTSQNK\̂SNQPUZdUYJVQzTLU\VKJSQazIxQ�ÙQ��u��u�lQO_Q\SdU\NSVQ[U\Q�zQbzpQKJKLM_S_̀QeS\QbeIkNTO_QPUZdUYJVQ�\S[S\_QNUQKQZOcNY\SQU[Q
PTLU\VKJSQO_UZS\_kQUNTS\QPTLU\OJKNSVQTMV\UPK\tUJ_QKJVQJYZS\UY_QUNTS\QPUZdUJSJN_̀�QaoS[S\SJPSWQ�xbeIQmUcOPULÛOPKLQoSnOS]QU[Q
zTLU\VKJSkQ{JQxYddU\NQU[QxYZZK\MQ{J[U\ZKNOUJQUJQNTSQ{JNŜ\KNSVQoO_�Q{J[U\ZKNOUJQxM_NSZQa{o{xlkQpSPSZtS\Qj���̀l

mUNKLWQqONTQ\S_dSPNQNUQr\̂KJOPQKJKLM_S_kQKQ�mUNKL�Q\S_YLNQO_QVS[OJSVQK_QNTSQ_YZZKNOUJQU[Q\S_YLN_Q[U\QOJVOnOVYKLQO_UZS\_QU\QI\UPLU\_̀Q{[QKQ�mUNKL�Q
\S_YLNQO_Q\S}YS_NSVkQNTSQ\S_YLN_QU[QON_QOJVOnOVYKLQPUZdUJSJN_Q]OLLQKL_UQtSQ\SdU\NSV̀QmTO_QO_QKddLOPKtLSQNUQ�mUNKL�Q\S_YLN_Q[U\QZSNTUV_QfghikQfifjQ
KJVQfifg̀
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xdSPN\KQOVSJNO[OSVQK_Q�ILVULQzUJVSJ_KNS_�QK\SQtMd\UVYPN_QU[QNTSQScN\KPNOUJ~PUJPSJN\KNOUJQd\UPSVY\S_Q]TSJQKPSNUJSQO_QOJN\UVYPSVQOJQ
NTSQd\UPS__̀

mTSQKJKLMNSQ]K_QVSNSPNSVQKtUnSQNTSQ\SdU\NOĴQLOZONQOJQNTSQK__UPOKNSVQZSNTUVQtLKJ�̀QvLK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQ
TKnSQVSNSPNKtLSQPUJPSJN\KNOUJ_QU[QNTSQKJKLMNSQKNQLS__QNTKJQNSJQNOZS_QajiclQNTSQPUJPSJN\KNOUJQ[UYJVQOJQNTSQtLKJ�̀QvU\QRzeu\SLKNSVQ
d\U|SPN_kQ[LK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQPUJPSJN\KNOUJ_QU[QNTSQKJKLMNSQKNQLS__QNTKJQNSJQNOZS_QajiclQ
NTSQPUJPSJN\KNOUJQ[UYJVQOJQNTSQtLKJ�̀QvU\Qprpu\SLKNSVQd\U|SPN_kQ[LK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQ
PUJPSJN\KNOUJ_QU[QNTSQKJKLMNSQKNQLS__QNTKJQNSJQNOZS_QajiclQNTSQPUJPSJN\KNOUJQ[UYJVQOJQNTSQtLKJ�QI�pQNTSQKJKLMNSQ]K_QVSNSPNSVQKtUnSQ
UJSuTKL[QNTSQ\SdU\NOĴQLOZONQaU\QKtUnSQNTSQ\SdU\NOĴQLOZONQ[U\QPUZZUJQLKtQPUJNKZOJKJN_lQOJQNTSQK__UPOKNSVQZSNTUVQtLKJ�̀QvU\Q�¢u
IO\u\SLKNSVQd\U|SPN_kQ[LK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQPUJPSJN\KNOUJ_QU[QNTSQKJKLMNSQKtUnSQNTSQ
\SdU\NOĴQLOZOǸQvU\Q�¢u\SLKNSVQd\U|SPN_QaScPLYVOĴQIO\lkQ[LK̂QUJLMQKddLOS_QNUQK__UPOKNSVQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQ
PUJPSJN\KNOUJ_QU[QNTSQKJKLMNSkQ]TOPTQ]K_QVSNSPNSVQKtUnSQNTSQ\SdU\NOĴQLOZONQOJQNTSQK__UPOKNSVQZSNTUVQtLKJ�QU\QKtUnSQ[OnSQNOZS_QNTSQ
\SdU\NOĴQLOZONQ[U\QPUZZUJQLKtQPUJNKZOJKJN_QaeTNTKLKNS_kQIPSNUJSkQRSNTMLSJSQzTLU\OVSkQguXYNKJUJSl̀Q

zUuSLYNOUJWQmTSQNK\̂SNQKJKLMNSQPUuSLYNS_Q]ONTQKQ�JU]JQLKtQ_NKJVK\VQaÒS̀Q_Y\\ÛKNSkQOJNS\JKLQ_NKJVK\V_kQSNP̀lQ[U\QPUuScN\KPNSVQ
KJKLM_S_̀

zUJPSJN\KNOUJQU[QKJKLMNSQ]K_Q}YKJNO[OSVQ[\UZQVOLYNSVQKJKLM_O_̀QvLK̂QUJLMQKddLOS_QNUQ[OSLVQ_KZdLS_QNTKNQTKnSQVSNSPNKtLSQPUJPSJN\KNOUJ_Q
U[QNTSQKJKLMNS̀

zUJPSJN\KNOUJQU[QKJKLMNSQScPSSV_QNTSQ\KĴSQU[QNTSQPKLOt\KNOUJQPY\nSQKJV~U\QLOJSK\Q\KĴSQU[QNTSQOJ_N\YZSJǸ

mTSQ\KNOUQU[Q}YKJNO[OS\QOUJQ\S_dUJ_SQNUQ}YKLO[OS\QOUJQ\S_dUJ_SQ[KLL_QUYN_OVSQU[QNTSQLKtU\KNU\MQP\ONS\OK̀QoS_YLN_QK\SQPUJ_OVS\SVQNUQtSQKJQ
S_NOZKNSVQZKcOZYZQPUJPSJN\KNOUJ̀

mTSQPUJPSJN\KNOUJQZKMQtSQtOK_SVQTÔTQVYSQNUQZKN\OcQOJNS\[S\SJPS_QaÒSkQPUuSLYNOUJlQ]ONTQJUJuNK\̂SNQPUZdUYJVa_l̀QmTSQ\S_YLNQ_TUYLVQ
tSQPUJ_OVS\SVQS_NOZKNSV̀

mTSQKJKLM_O_QU[QdwQ]K_QdS\[U\ZSVQtSMUJVQNTSQ\ŜYLKNU\Mu\S}YO\SVQTULVOĴQNOZSQU[Qj�QZOJYNS_Q[\UZQNTSQNOZSQU[Q_KZdLSQPULLSPNOUJ̀

mTSQLU]S\QnKLYSQ[U\QNTSQN]UQPULYZJ_QTK_QtSSJQ\SdU\NSVQVYSQNUQUtnOUY_QOJNS\[S\SJPS̀

b_NOZKNSVQnKLYS̀QmTSQmK\̂SNQKJKLMNSQPUJPSJN\KNOUJQO_QtSLU]QNTSQ}YKJNONKNOUJQLOZONQao�lkQtYNQKtUnSQNTSQRSNTUVQpSNSPNOUJQ�OZONQ
aRp�lQU\Qb_NOZKNSVQpSNSPNOUJQ�OZONQabp�lQ[U\QxeRbu\SLKNSVQKJKLM_S_̀QmTO_Q\Sd\S_SJN_QKJQS_NOZKNSVQPUJPSJN\KNOUJQ[U\QmSJNKNOnSLMQ
{VSJNO[OSVQzUZdUYJV_Qam{z_l̀

oSdU\NOĴQ�OZONQao�lQScPSSV_QNTSQRzeQzIRQoSdU\NOĴQ�OZONQ[U\QNTO_QKJKLMNS̀

�UNQVSNSPNSVQKNQNTSQZSNTUVQVSNSPNOUJQLOZONQaRp�lQ[U\QNTSQ_KZdLSkQU\QS_NOZKNSVQVSNSPNOUJQLOZONQabp�lQ[U\QxeRbu\SLKNSVQKJKLM_S_̀

j mTSQ\S[S\SJPSQ[U\QNTO_QKJKLMNSQ_TUYLVQtSQPUJ_OVS\SVQZUVO[OSVQ_OJPSQNTO_QKJKLMNSQO_QKt_SJNQ[\UZQNTSQNK\̂SNQKJKLMNSQLO_NQU[QNTSQ
U\ÔOJKLQZSNTUV̀
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������������	
������
 ��������������
���������� !"����#$	%&������������������ '()�*��+�,-
�(.�/�0(+���12��	����3324��
& 567��*8(9����(��:;<;<=<,�,�,:�<>�5?
@���(�� &4�	A	
��&B���4!C���D4!E4�"�F2""�4� 5�G(�,��H�,

���60(+��@�.(�����/0 �����5/(IJ6���/�K����60(+������=LI,,>

 &4�	A	
��	!����A!4"��	!�

M�&�A!��!$	�E�������&3��4&��!��	�
�2%&%�	��!24�D4	"�4��NOP�D�F
!�&�!A��

4&%	���	!�Q

R&3�S!4!2E��T�
	�	��
OD��UVWBUVW�Q�0;.IK��(+(X��IK��(+(X���.8�8��(+(
OD��UVYBUVY�Q���.8�I@(/.�+(��
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L2162582

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

12/17/21

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2162582-01

Alpha 
Sample ID

GSP DISCHARGE

Client ID

BRATTLEBORO, VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2162582
12/17/21

11/10/21 14:10

Collection 
Date/TimeMatrix Receive Date

WATER 11/12/21

Serial_No:12172117:11
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VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2162582

12/17/21

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:12172117:11
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2162582

12/17/21

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2162582-01: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1573357-1 and WG1573357-2: Extracted Internal Standard recoveries were outside the acceptance 

criteria for individual analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2162582-01: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2162582-01 and WG1573037-4: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

L2162582-01 and WG1573037-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

WG1573037-4: This blank represents the TOP oxidation blank associated with L2162582-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  12/17/21                  

Serial_No:12172117:11
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

JF

J

Dilution Factor

7.13

1.45

ND

0.922

ND

0.541

ND

1.22

ND

ND

2.43

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2162582

8.90

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

12/17/21

GSP DISCHARGEClient ID:
11/10/21 14:10Date Collected:
11/12/21Date Received:

BRATTLEBORO, VTSample Location:

L2162582-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
11/26/21 15:00
HT

ALPHA 23528
Extraction Date: 11/19/21 10:00

MDL

0.363

0.352

0.212

0.292

0.218

0.200

0.334

0.210

0.612

0.278

0.448

0.270

0.997

0.231

0.872

0.331

0.291

0.221

Sample Depth:

Serial_No:12172117:11
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2162582

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

78

105

103

0

75

81

105

81

90

97

79

93

75

79

266

204

172

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

12/17/21

GSP DISCHARGEClient ID:
11/10/21 14:10Date Collected:
11/12/21Date Received:

BRATTLEBORO, VTSample Location:

L2162582-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:12172117:11

Page 8 of 34



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

JF

JF

Dilution Factor

0.672

0.552

ND

ND

0.352

ND

0.388

ND

0.694

ND

ND

ND

2.62

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2162582

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

12/17/21

GSP DISCHARGEClient ID:
11/10/21 14:10Date Collected:
11/12/21Date Received:

BRATTLEBORO, VTSample Location:

L2162582-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
12/03/21 07:39
RS

ALPHA 23528
Extraction Date: 11/19/21 03:35

MDL

0.363

0.352

0.212

0.402

0.292

0.218

0.200

0.334

0.210

1.18

0.612

0.278

0.448

0.270

1.08

0.996

0.576

0.231

0.872

0.516

0.715

0.331

0.291

0.221

Sample Depth:

Serial_No:12172117:11
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2162582

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

75

105

100

573

73

86

107

81

324

86

82

74

303

106

95

13

121

90

70

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

12/17/21

GSP DISCHARGEClient ID:
11/10/21 14:10Date Collected:
11/12/21Date Received:

BRATTLEBORO, VTSample Location:

L2162582-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:12172117:11
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

12/17/21

RESULTS SUMMARY

L2162582-01Lab ID:

GSP DISCHARGEClient ID:
BRATTLEBORO, VTSample Location:

11/10/21 14:10Date Collected:

11/12/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

0.672

0.552

ND

0.352

ND

0.388

ND

0.694

ND

ND

2.62

ND

ND

ND

ND

ND

ND

ND

J

J

J

JF

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

7.13

1.45

ND

0.922

ND

0.541

ND

1.22

ND

ND

2.43

ND

ND

ND

ND

ND

ND

ND

J

J

J

JF

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

11/26/21 13:54
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 10:00

12/17/21

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1573037-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

11/26/21 13:54
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 10:00

12/17/21

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1573037-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93

135

88

90

89

92

84

89

90

82

88

77

73

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

11/26/21 14:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 10:00

12/17/21

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.94

0.660

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1573037-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

11/26/21 14:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 10:00

12/17/21

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1573037-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

76

103

87

0

72

75

90

66

83

83

70

77

71

65

279

198

181

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:12172117:11
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/03/21 01:01
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 03:35

12/17/21

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.328

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1573357-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/03/21 01:01
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 11/19/21 03:35

12/17/21

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1573357-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

87

138

86

139

76

82

93

87

166

91

92

82

259

104

93

29

129

78

69

Q

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:12172117:11

Page 17 of 34



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 97

 99

 91

 97

 88

 99

 101

 108

 99

 98

 114

 102

 96

 95

 111

 97

 104

 95

97

98

93

98

90

98

102

104

99

101

112

101

103

96

111

104

114

100

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

0

1

2

1

2

1

1

4

0

3

2

1

7

1

0

7

9

5

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1573037-2   WG1573037-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/17/21

Qual Qual Qual

Serial_No:12172117:11
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1573037-2   WG1573037-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90
131
99
6

87
86
99
81
98
93
82
91
84
84

58-132
62-163
70-131

0-25
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

94
142
97
5

91
92
98
84
95
94
89
97
88
87

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

12/17/21

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:12172117:11
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 107

 107

 103

 116

 104

 96

 107

 112

 105

 113

 115

 110

 132

 112

 101

 113

 110

 109

 128

 109

 109

 112

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1573357-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/17/21

Qual Qual Qual

Serial_No:12172117:11
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 133

 109

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1573357-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90
140
85
137
82
86
88
90

168
92
80
81

191
119
97
35
118
85
76

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Q

Q
Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

12/17/21

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:12172117:11
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

13.6

38.9

6.44

ND

31.1

9.62

42.7

49.1

260

8.57

24.6

32.8

1580E

25.9

ND

ND

2.24

1.95JF

ND

1.74JF

5.43

ND

52.2

76.7

40.1

37.2

68.7

42.4

80.9

86.6

294

45.4

80.6

71.2

1680E

69.6

29.4

50.5

38.8

42.2

54.9

42.4F

50.8

42.4

 100

 98

 98

 102

 97

 90

 98

 106

 88

 100

 152

 99

 278

 113

 79

 135

 94

 104

 147

 105

 117

 109

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1573357-3     QC Sample: L2162171-02    Client ID:  MS 
Sample 

38.8

38.8

34.4

36.3

38.8

36.4

38.8

35.4

38.8

36.9

36.9

38.8

36

38.8

37.2

37.3

38.8

38.8

37.4

38.8

38.8

38.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/17/21

Recovery
LimitsQual Qual

Q

Qual

Serial_No:12172117:11
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

51.7

44.5

 133

 115

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1573357-3     QC Sample: L2162171-02    Client ID:  MS 
Sample 

38.8

38.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2162582

12/17/21

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

538

562

582

110

125

82

75

76

88

134

62

52

89

129

21

84

88

95

128

% Recovery Qualifier

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

13.1

17.2

6.62

ND

13.0

0.519J

6.87

3.56

18.5

ND

ND

3.36

41.1

2.62

ND

ND

3.03

ND

1.82JF

ND

12.6

16.2

6.57

ND

12.5

0.481J

6.16

3.59

17.9

ND

ND

2.58

41.7

1.60J

ND

ND

2.69

ND

1.51JF

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

4

6

1

NC

4

NC

11

1

3

NC

NC

26

1

NC

NC

NC

12

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1573357-4    QC Sample:  L2162171-04  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

12/17/21

Qual

Serial_No:12172117:11
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.40J

ND

ND

ND

1.25J

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1573357-4    QC Sample:  L2162171-04  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

86

153

96

326

75

84

102

89

326

92

90

77

298

129

91

18

152

83

Q

Q

Q

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

12/17/21

81

141

93

314

70

78

99

84

319

85

93

72

328

119

84

18

133

73

%Recovery Qualifier

Q

Q

Q

Q

Q

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1573357-4    QC Sample:  L2162171-04  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 64 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

12/17/21

58

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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*Values in parentheses indicate holding time in days

L2162582-01A

L2162582-01B

L2162582-01C

L2162582-01D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

NA

NA

NA

NA

2.2

2.2

2.2

2.2

Y

Y

Y

Y

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2162582Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

12/17/21

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:12172117:11
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VT DEC P2Project Name:

Project Number:

L2162582Lab Number:

Report Date: 12/17/21

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:12172117:11
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2162582VT DEC P2

Not Specified 12/17/21

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2162582VT DEC P2

Not Specified 12/17/21

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2162582VT DEC P2

Not Specified 12/17/21

Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:12172117:11
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2162582VT DEC P2

Not Specified

REFERENCES 

12/17/21
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2202626

Weston & Sampson

Not Specified

VT DEC PFAS P2

Client:

Project Name:

Project Number:

02/08/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2202626-01

L2202626-02

L2202626-03

Alpha 
Sample ID

WIRE STRIPPING

SLUDGE

EFFLUENT

Client ID

VERGENNES, VT

VERGENNES, VT

VERGENNES, VT

Sample 
Location

VT DEC PFAS P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2202626
02/08/22

01/15/22 10:20

01/15/22 10:40

01/15/22 10:50

Collection 
Date/TimeMatrix Receive Date

WATER

SLUDGE

WATER

01/18/22

01/18/22

01/18/22
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VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2202626

02/08/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:02082214:34
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Case Narrative (continued)

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2202626

02/08/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2202626-02 and -03RE: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2202626-03RE: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2202626-03RE: The sample was re-extracted within holding time due to QC failures in the original extraction.

The results of the re-extraction are reported.

WG1596153-2, WG1596153-3, and WG1596153-4: Extracted Internal Standard recoveries were outside the 

acceptance criteria for individual analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2202626-01 and -03: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low 

recoveries of this surrogate demonstrate that the associated compounds have been converted to a different 

PFAS constituent (Limit 0-25%).

L2202626-01 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2202626-03: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

WG1597792-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

WG1597792-4: This blank represents the oxidation blank associated with L2202626-01 and -03.

WG1597792-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

Serial_No:02082214:34
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Case Narrative (continued)

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2202626

02/08/22

analytes. Please refer to the surrogate section of the report for details.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  02/08/22                  

Serial_No:02082214:34
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ORGANICS
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

02/08/22

WIRE STRIPPINGClient ID:
01/15/22 10:20Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/24/22 20:02
RS

ALPHA 23528
Extraction Date: 01/24/22 07:30

MDL

0.406

0.394

0.236

0.449

0.326

0.244

0.224

0.374

0.234

1.32

0.684

0.310

0.501

0.302

1.20

1.11

0.644

0.258

0.974

0.576

0.799

0.370

0.325

0.246

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

98

112

101

103

98

98

104

100

123

96

100

97

110

86

96

47

90

89

78

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

02/08/22

WIRE STRIPPINGClient ID:
01/15/22 10:20Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

6.24

1.45

ND

0.782

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

10.6

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

2.11

02/08/22

WIRE STRIPPINGClient ID:
01/15/22 10:20Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/26/22 17:08
SG

ALPHA 23528
Extraction Date: 01/25/22 09:06

MDL

0.431

0.418

0.251

0.346

0.259

0.238

0.397

0.249

0.727

0.330

0.532

0.321

1.18

0.275

1.04

0.393

0.346

0.262

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

83

98

0

76

78

96

72

75

85

69

71

60

52

204

169

171

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/08/22

WIRE STRIPPINGClient ID:
01/15/22 10:20Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

J

J

J

Dilution Factor

ND

0.229

ND

ND

ND

0.245

ND

ND

0.318

0.737

ND

0.553

0.764

ND

ND

ND

ND

0.277

ND

ND

0.314

ND

ND

0.293

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

1.26

1.26

0.629

2.51

1.26

2.51

0.629

0.629

0.629

1.26

1.26

0.629

0.629

0.629

1.26

2.51

1.26

1.26

1.26

1.26

1.26

1.26

1.26

1.26

02/08/22

SLUDGEClient ID:
01/15/22 10:40Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-02Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/21/22 08:15
HT

ALPHA 23528
Extraction Date: 01/20/22 09:32

 19%Percent Solids: 

MDL

0.057

0.116

0.098

0.162

0.132

0.210

0.113

0.152

0.105

0.451

0.343

0.189

0.327

0.168

0.722

0.752

0.507

0.118

0.385

0.246

0.212

0.176

0.514

0.136

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

77

66

107

96

67

75

103

78

308

65

93

79

141

74

92

6

87

94

62

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/08/22

SLUDGEClient ID:
01/15/22 10:40Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

JF

J

J

J

JF

Dilution Factor

62.2

18.2

ND

17.3

ND

4.32

4.52

2.48

ND

ND

9.60

ND

ND

3.24

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

100

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

02/08/22

EFFLUENTClient ID:
01/15/22 10:50Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/26/22 17:25
SG

ALPHA 23528
Extraction Date: 01/25/22 09:06

MDL

4.08

3.96

2.38

3.28

2.45

2.25

3.76

2.36

6.88

3.12

5.04

3.04

11.2

2.60

9.80

3.72

3.27

2.48

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

84

93

0

74

77

93

72

76

83

72

73

63

55

205

180

172

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/08/22

EFFLUENTClient ID:
01/15/22 10:50Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34

Page 15 of 61



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

ND

6.76

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.56

ND

ND

ND

ND

ND

8.36

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

02/08/22

EFFLUENTClient ID:
01/15/22 10:50Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-03Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/26/22 01:18
SG

ALPHA 23528
Extraction Date: 01/25/22 08:44

MDL

4.08

3.96

2.38

4.52

3.28

2.45

2.25

3.76

2.36

13.3

6.88

3.12

5.04

3.04

12.1

11.2

6.48

2.60

9.80

5.80

8.04

3.72

3.27

2.48

Sample Depth:

Serial_No:02082214:34
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

102

100

127

37

26

114

120

106

148

108

109

100

114

68

98

41

93

90

70

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

02/08/22

EFFLUENTClient ID:
01/15/22 10:50Date Collected:
01/18/22Date Received:

VERGENNES, VTSample Location:

L2202626-03Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02082214:34
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VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

02/08/22

RESULTS SUMMARY

L2202626-01Lab ID:

WIRE STRIPPINGClient ID:
VERGENNES, VTSample Location:

01/15/22 10:20Date Collected:

01/18/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.24

1.45

ND

0.782

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:02082214:34
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VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

02/08/22

L2202626-03Lab ID:

EFFLUENTClient ID:
VERGENNES, VTSample Location:

01/15/22 10:50Date Collected:

01/18/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

6.76

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.56

ND

ND

ND

8.36

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

62.2

18.2

ND

17.3

ND

4.32

4.52

2.48

ND

ND

9.60

ND

ND

3.24

ND

ND

ND

ND

J

J

J

JF

J

J

J

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

J

J

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/21/22 07:25
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/20/22 09:32

02/08/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.058

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250J

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1596153-1  

MDL

0.011

0.023

0.020

0.032

0.026

0.042

0.023

0.030

0.021

0.090

0.068

0.038

0.065

0.034

0.144

0.150

0.101

0.023

0.077

0.049

0.042

0.035

0.102

0.027

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/21/22 07:25
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/20/22 09:32

02/08/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1596153-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94

80

118

154

102

104

106

94

132

91

102

96

131

67

100

44

63

81

70

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/21/22 14:16
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/20/22 09:32

02/08/22

Analyst: RS

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

0.250ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1596153-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 109 10-117

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

0.049

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/24/22 17:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/24/22 07:30

02/08/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1597243-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/24/22 17:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/24/22 07:30

02/08/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1597243-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

98

111

104

106

101

101

111

99

121

98

104

98

113

80

98

59

88

87

79

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/25/22 10:43
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/24/22 07:30

02/08/22

Analyst: RS

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

2.00ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1597243-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 100 10-112

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

0.580

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 00:45
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 08:35

02/08/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.864

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1597783-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 00:45
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 08:35

02/08/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1597783-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99

96

117

128

103

104

109

99

115

101

104

96

110

66

98

63

76

84

70

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 16:18
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 09:06

02/08/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1597792-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 16:18
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 09:06

02/08/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1597792-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

101

104

98

98

104

97

101

96

98

99

92

74

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 17:41
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 09:06

02/08/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

6.56

1.93

ND

1.94

ND

0.332

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1597792-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:02082214:34
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

01/26/22 17:41
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/25/22 09:06

02/08/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1597792-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

80

84

96

0

77

77

95

71

74

77

68

69

58

51

205

177

176

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 85

 90

 81

 91

 86

 89

 84

 85

 86

 92

 85

 88

 96

 85

 91

 92

 97

 79

 89

 81

 82

 90

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1596153-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Qual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 88

 87

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1596153-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

95
80
119
163
105
103
108
94
138
90
100
95
125
74
97
55
71
81
69

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorooctanesulfonamide (FOSA)  110 - 67-137 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1596153-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 126 10-117Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 114

 114

 113

 132

 114

 121

 115

 132

 107

 131

 112

 117

 128

 114

 130

 119

 130

 115

 127

 108

 116

 113

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1597243-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Qual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 130

 115

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1597243-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100
111
107
114
100
100
112
102
132
97
107
98
116
85
104
67
98
97
86

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorooctanesulfonamide (FOSA)  136 - 46-170 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1597243-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 103 10-112

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 102

 107

 101

 111

 103

 108

 103

 109

 107

 116

 102

 100

 115

 105

 117

 116

 119

 103

 115

 102

 110

 111

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1597783-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Qual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 106

 108

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1597783-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

103
100
126
139
109
108
117
103
121
108
111
103
119
72
100
70
75
88
74

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 92

 96

 87

 95

 95

 96

 109

 97

 100

 94

 113

 92

 104

 93

 117

 97

 102

 98

91

96

88

94

98

95

109

98

90

93

105

92

99

94

104

95

94

98

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

1

0

1

1

3

1

0

1

11

1

7

0

5

1

12

2

8

0

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1597792-2   WG1597792-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Qual Qual Qual

Serial_No:02082214:34
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1597792-2   WG1597792-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

88
90
101
87
87
101
85
87
87
86
88
81
68

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

90
91
96
86
85
95
84
87
90
88
87
83
69

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/08/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

0.229J

ND

ND

ND

0.245J

ND

ND

0.318J

0.737J

ND

0.553J

0.764

ND

ND

ND

ND

0.277J

ND

ND

0.314J

ND

10.4

11.6

9.11

10.3

10.8

10.8

10.7

10.3

11.3

11.4

10.8

11.7

11.8

10.8

11.3

11.4

13.5

10.4

11.3

11.8F

10.9

10.8

 83

 90

 81

 87

 86

 89

 85

 89

 87

 89

 90

 88

 94

 86

 93

 94

 107

 80

 93

 94

 84

 86

10.8

11.8

9.49

10.8

10.9

10.9

10.9

10.7

11.3

11.7

10.5

12.1

11.6

10.8

11.6

11.2

12.7

10.6

10.7

10.9F

11.4

11.4

84

90

83

90

85

88

85

91

86

90

86

90

91

84

94

91

99

80

87

85

86

89

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

4

2

4

5

1

1

2

4

0

3

3

3

2

0

3

2

6

2

5

8

4

5

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1596153-3  WG1596153-4   QC Sample: L2202626-02    
Client ID:  SLUDGE 

12.6

12.6

11.2

11.8

12.6

11.8

12.6

11.5

12.6

12

12

12.6

11.7

12.6

12.1

12.1

12.6

12.6

12.2

12.6

12.6

12.6

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Recovery
LimitsQual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.293J

10.6

10.7

 84

 83

10.8

10.5

84

80

66-139

69-133

2

2

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1596153-3  WG1596153-4   QC Sample: L2202626-02    
Client ID:  SLUDGE 

12.6

12.6

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

138

95

282

93

74

85

76

68

72

92

94

60

75

64

5

89

75

61

105

19-175

14-167

20-154

34-137

31-134

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

10-117

79-136

75-130

72-140

74-139

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

138

103

266

105

59

88

74

71

75

98

101

64

75

67

4

91

75

63

110

% Recovery Qualifier

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

14.4

34.5

5.44

ND

40.0

0.946J

13.6

7.70

49.8

ND

0.938J

0.446JF

8.91F

ND

ND

ND

ND

ND

ND

ND

ND

ND

56.3

78.1

41.6

46.2

82.8

42.3

56.6

53.0

91.5

44.5

42.5

43.6

54.6

40.2

49.2

42.0

47.2

40.9

42.6

41.6

45.6

43.6

 112

 116

 108

 131

 114

 117

 115

 132

 111

 124

 116

 115

 131

 107

 136

 116

 126

 109

 118

 111

 121

 116

56.1

77.9

41.8

47.7

83.1

41.7

55.3

53.4

90.8

44.8

42.8

43.6

56.4

43.9

46.5

43.5

44.9

42.5

43.9

41.1F

41.8

44.5

111

115

109

136

115

115

111

133

109

125

117

115

136

117

129

120

119

113

121

109

111

118

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

0

0

0

3

0

1

2

1

1

1

1

0

3

9

6

4

5

4

3

1

9

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1597243-3  WG1597243-4   QC Sample: L2203390-01    
Client ID:  MS Sample 

37.6

37.6

33.3

35.2

37.6

35.3

37.6

34.3

37.6

35.8

35.8

37.6

34.8

37.6

36

36.1

37.6

37.6

36.2

37.6

37.6

37.6

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Recovery
LimitsQual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

50.1

45.4

 133

 121

47.5

46.8

126

124

48-158

59-182

5

3

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1597243-3  WG1597243-4   QC Sample: L2203390-01    
Client ID:  MS Sample 

37.6

37.6

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

118

192

178

66

60

72

70

66

71

96

67

60

76

79

21

86

74

73

92

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

114

201

190

64

58

74

76

69

73

98

67

63

79

80

28

91

78

75

96

% Recovery Qualifier

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

4.65

4.48

2.59

ND

3.88

ND

1.79J

1.44JF

3.39

5.70

ND

0.402JF

2.15F

ND

1.76JF

ND

ND

ND

ND

ND

1.42JF

ND

43.2

45.0

38.9

41.1

43.2

20.3

40.9

39.4

41.4

46.0

33.4

39.6

44.4

40.3

47.2

30.1

38.6

39.2

28.8

39.4

35.9

37.7

 101

 106

 107

 115

 103

 57

 103

 109

 100

 111

 92

 103

 119

 106

 124

 82

 101

 103

 78

 103

 90

 99

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1597783-3     QC Sample: L2202947-05    Client ID:  MS 
Sample 

38.1

38.1

33.8

35.7

38.1

35.8

38.1

34.8

38.1

36.3

36.3

38.1

35.4

38.1

36.6

36.6

38.1

38.1

36.7

38.1

38.1

38.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

Recovery
LimitsQual Qual Qual

Serial_No:02082214:34
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.891J

44.7

37.5

 117

 96

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1597783-3     QC Sample: L2202947-05    Client ID:  MS 
Sample 

38.1

38.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2202626

02/08/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

132

556

341

97

52

141

99

71

129

117

148

255

95

103

36

102

104

129

132

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

6.03

4.24

2.87

ND

3.29

0.755JF

0.701J

ND

0.895J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

6.21

4.57

2.84

ND

3.46

0.938JF

0.665J

ND

0.886J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

3

7

1

NC

5

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1597783-4    QC Sample:  L2203767-05  Client ID:  
DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

02/08/22

Qual

Serial_No:02082214:34
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

0.972J

ND

ND

ND

0.801J

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1597783-4    QC Sample:  L2203767-05  Client ID:  
DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

102

107

144

494

142

103

126

104

279

107

101

86

554

106

63

13

59

66

Q

Q

Q

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

02/08/22

107

113

142

471

148

106

121

106

280

110

106

97

551

128

72

15

68

77

%Recovery Qualifier

Q

Q

Q

Q

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:02082214:34
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1597783-4    QC Sample:  L2203767-05  Client ID:  
DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 72 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

02/08/22

77

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:02082214:34

Page 50 of 61



INORGANICS
&

MISCELLANEOUS

Serial_No:02082214:34
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FF

SLUDGEClient ID:
01/15/22 10:40Date Collected:
01/18/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

VERGENNES, VTSample Location:

L2202626-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2202626

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 18.8 % 10.100 01/20/22 17:37 121,2540G GF

Date 
Prepared

-

02/08/22

MDL

0.100

Sample Depth:

Serial_No:02082214:34
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Solids, Total 11.2 11.1 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1596100-1    QC Sample:  L2202703-01  Client ID:  DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

02/08/22

Qual

Serial_No:02082214:34
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*Values in parentheses indicate holding time in days

L2202626-01A

L2202626-01B

L2202626-01C

L2202626-01D

L2202626-02A

L2202626-02B

L2202626-03A

L2202626-03B

L2202626-03C

L2202626-03D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

Plastic 8oz unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC PFAS P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2202626Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

02/08/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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VT DEC PFAS P2Project Name:

Project Number:

L2202626Lab Number:

Report Date: 02/08/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2202626VT DEC PFAS P2

Not Specified 02/08/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2202626VT DEC PFAS P2

Not Specified 02/08/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2202626VT DEC PFAS P2

Not Specified 02/08/22

Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:02082214:34
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2202626VT DEC PFAS P2

Not Specified

REFERENCES 

02/08/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2169100

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

01/11/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2169100-01

L2169100-02

L2169100-03

Alpha 
Sample ID

STORM WATER

MIST SUPPRESSENT

EFFLUENT-12102021

Client ID

SWANTON, VT

SWANTON, VT

SWANTON, VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2169100
01/11/22

12/10/21 09:50

12/10/21 09:10

12/10/21 09:25

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

12/15/21

12/15/21

12/15/21
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VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2169100

01/11/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2169100

01/11/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2169100-01RE, -02RE, and -03RE: The sample has elevated detection limits due to the limited sample 

volume utilized during extraction, as required by the sample matrix.

L2169100-01RE and -03RE: The sample was re-extracted with the method required holding time exceeded 

due to QC failures in the original extraction. The results of the re-extraction are reported.

L2169100-02RE: The sample was re-extracted with the method required holding time exceeded due to matrix 

interferences with internal standards in the original extraction. The results of the re-extraction are reported. The

result(s) should be considered estimated, and are qualified with an E flag, for any compound(s) that exceeded 

the calibration range. Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1592636-1 and WG1592636-3: Extracted Internal Standard recoveries were outside the acceptance 

criteria for individual analytes. Please refer to the surrogate section of the report for details.

WG1592636-3: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix. The result(s) should be considered estimated, and are qualified 

with an E flag, for any compound(s) that exceeded the calibration range. The sample was extracted with the 

method required holding time exceeded.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2169100-01 and -03: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low 

recoveries of this surrogate demonstrate that the associated compounds have been converted to a different 

PFAS constituent (Limit 0-25%).

L2169100-01 and -03: The sample has elevated detection limits due to the limited sample volume utilized 

during extraction, as required by the sample matrix.

L2169100-01 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2169100-01 and -03: The sample was extracted with the method required holding time exceeded.

WG1590799-4: This blank represents the oxidation blank associated with L2169100-01 and -03. Extracted 

Serial_No:01112214:10
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2169100

01/11/22

Internal Standard recoveries were outside the acceptance criteria for individual analytes. Please refer to the 

surrogate section of the report for details. The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  01/11/22                  

Serial_No:01112214:10
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ORGANICS
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

250

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

01/11/22

STORM WATERClient ID:
12/10/21 09:50Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 10:43
MP

ALPHA 23528
Extraction Date: 01/06/22 08:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

80

88

102

0

78

78

100

80

92

92

95

96

90

85

218

203

183

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/11/22

STORM WATERClient ID:
12/10/21 09:50Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

130

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

01/11/22

STORM WATERClient ID:
12/10/21 09:50Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-01Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/06/22 11:32
MP

ALPHA 23528
Extraction Date: 01/05/22 10:55

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

85

106

104

70

85

84

103

93

71

97

100

101

68

78

99

25

76

89

89

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

01/11/22

STORM WATERClient ID:
12/10/21 09:50Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-01Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

E

Dilution Factor

ND

ND

ND

539000

ND

ND

ND

ND

ND

22800000

ND

ND

ND

ND

1050000

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

01/11/22

MIST SUPPRESSENTClient ID:
12/10/21 09:10Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-02Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/11/22 09:03
MP

ALPHA 23528
Extraction Date: 01/11/22 07:22

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

104

98

132

106

130

128

128

107

978

111

118

105

74

78

100

101

74

91

88

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/11/22

MIST SUPPRESSENTClient ID:
12/10/21 09:10Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-02Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

165

ND

55.7

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

250

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

01/11/22

EFFLUENT-12102021Client ID:
12/10/21 09:25Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 10:59
MP

ALPHA 23528
Extraction Date: 01/06/22 08:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

79

84

100

0

77

75

95

74

84

91

84

88

74

69

209

199

178

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/11/22

EFFLUENT-12102021Client ID:
12/10/21 09:25Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10

Page 15 of 49



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

295

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

01/11/22

EFFLUENT-12102021Client ID:
12/10/21 09:25Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-03Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/06/22 11:49
MP

ALPHA 23528
Extraction Date: 01/05/22 10:55

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01112214:10
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

68

83

102

70

71

75

101

76

67

84

108

91

92

54

95

11

47

87

70

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

01/11/22

EFFLUENT-12102021Client ID:
12/10/21 09:25Date Collected:
12/15/21Date Received:

SWANTON, VTSample Location:

L2169100-03Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01112214:10
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

01/11/22

RESULTS SUMMARY

L2169100-01Lab ID:

STORM WATERClient ID:
SWANTON, VTSample Location:

12/10/21 09:50Date Collected:

12/15/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:01112214:10
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

01/11/22

L2169100-03Lab ID:

EFFLUENT-12102021Client ID:
SWANTON, VTSample Location:

12/10/21 09:25Date Collected:

12/15/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

165

ND

55.7

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

165

0

55.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

221

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/06/22 10:43
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 10:55

01/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590792-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/06/22 10:43
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 10:55

01/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590792-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

92

109

98

71

95

92

97

94

72

101

100

101

78

62

102

43

77

92

94

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/07/22 09:36
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/07/22 09:36
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

92

108

98

88

86

92

84

95

94

107

99

90

83

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/07/22 10:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01112214:10
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/07/22 10:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

86

94

0

80

81

93

79

91

94

96

92

84

79

218

212

191

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22 08:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/11/22 07:22

01/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1592636-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22 08:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/11/22 07:22

01/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1592636-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

105

95

132

103

119

117

123

105

70

98

114

107

71

69

101

102

76

91

92

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01112214:10

Page 27 of 49



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 91

 92

 87

 97

 87

 82

 87

 94

 94

 94

 80

 92

 93

 80

 81

 86

 95

 89

 90

 90

 97

 88

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590792-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

Qual Qual Qual

Serial_No:01112214:10
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 100

 88

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590792-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94
107
103
75
93
90
99
92
74
94
96
111
84
77
105
58
78
102
89

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01112214:10
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 98

 101

 92

 99

 86

 101

 97

 103

 82

 95

 94

 95

 78

 94

 96

 105

 113

 102

94

96

90

93

85

98

96

98

83

102

94

89

88

100

95

96

106

89

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

4

5

2

6

1

3

1

5

1

7

0

7

12

6

1

9

6

14

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590799-2   WG1590799-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

Qual Qual Qual

Serial_No:01112214:10
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590799-2   WG1590799-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89
100
96
89
87
92
87
98
91
100
103
88
80

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

89
102
93
85
82
89
82
91
87
102
101
93
83

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 88

 91

 88

 97

 86

 96

 88

 92

 89

 112

 92

 90

 98

 90

 103

 97

 111

 86

 93

 86

 79

 88

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1592636-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

Qual Qual Qual

Serial_No:01112214:10
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 98

 84

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1592636-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

105
96
126
103
119
113
118
106
77
98
109
102
73
74
97
105
81
91
87

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01112214:10
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

2.09

2.39

ND

ND

1.99

ND

ND

ND

4.06

35.2

ND

ND

3.91

ND

ND

ND

ND

ND

ND

ND

ND

ND

40.2

39.6

35.4

36.9

39.4

33.0

39.3

38.6

43.8

138

33.5

39.6

39.6

34.8

34.5

30.5

37.7

38.1

34.1

39.8

36.6

39.6

 94

 91

 93

 97

 92

 86

 93

 101

 98

 265

 86

 96

 94

 85

 88

 78

 92

 94

 87

 98

 90

 97

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590792-3     QC Sample: L2171282-02    Client ID:  MS 
Sample 

40.8

40.8

36.2

38.1

40.8

38.3

40.8

37.2

40.8

38.8

38.8

40.8

37.8

40.8

39.1

39.2

40.8

40.8

39.3

40.8

40.8

40.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

Recovery
LimitsQual Qual

Q

Qual
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

40.1

35.3

 98

 87

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590792-3     QC Sample: L2171282-02    Client ID:  MS 
Sample 

40.8

40.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2169100

01/11/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

94

171

135

81

71

81

83

76

81

98

70

80

81

86

25

98

82

88

97

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

8.46

15.3

2.61

ND

10.1

ND

10.5

7.20

32.3

4.22

2.62

5.63

143

3.11

ND

ND

ND

ND

ND

ND

10.3

16.6

2.83

ND

11.2

ND

12.4

7.09

34.8

11.0

2.77

5.76

158

3.59

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

20

8

8

NC

10

NC

17

2

7

89

6

2

10

14

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590792-4    QC Sample:  L2171282-03  Client 
ID:  DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

01/11/22

Qual

Q

Serial_No:01112214:10
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590792-4    QC Sample:  L2171282-03  Client 
ID:  DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

92

98

99

162

82

88

101

90

118

88

81

88

73

69

83

9

73

74

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/11/22

92

98

98

163

87

91

100

94

113

93

88

93

82

78

95

21

69

78

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590792-4    QC Sample:  L2171282-03  Client 
ID:  DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 71 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/11/22

71

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

539000

ND

ND

ND

ND

ND

22800000E

ND

ND

ND

ND

1050000

ND

ND

ND

ND

ND

ND

ND

ND

549000

ND

ND

ND

ND

ND

23100000E

ND

ND

ND

ND

1050000

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

2

NC

NC

NC

NC

NC

1

NC

NC

NC

NC

0

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1592636-3    QC Sample:  L2169100-02  Client ID:  
MIST SUPPRESSENT 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

01/11/22

Qual

Serial_No:01112214:10
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1592636-3    QC Sample:  L2169100-02  Client ID:  
MIST SUPPRESSENT 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

104

97

129

103

128

126

122

106

958

108

116

105

68

76

98

106

80

91

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/11/22

104

98

132

106

130

128

128

107

978

111

118

105

74

78

100

101

74

91

%Recovery Qualifier

Q

Q

Q

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1592636-3    QC Sample:  L2169100-02  Client ID:  
MIST SUPPRESSENT 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 87 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/11/22

88

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:01112214:10
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*Values in parentheses indicate holding time in days

L2169100-01A

L2169100-01B

L2169100-01C

L2169100-01D

L2169100-02A

L2169100-02B

L2169100-02C

L2169100-02D

L2169100-03A

L2169100-03B

L2169100-03C

L2169100-03D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

4.7

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2169100Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

01/11/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:01112214:10
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VT DEC P2Project Name:

Project Number:

L2169100Lab Number:

Report Date: 01/11/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2169100VT DEC P2

Not Specified 01/11/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -
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 -

 -
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 -
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 -

 -
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 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2169100VT DEC P2

Not Specified 01/11/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Project Name:

Project Number:

Lab Number:

Report Date:

L2169100VT DEC P2

Not Specified 01/11/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2169100VT DEC P2

Not Specified

REFERENCES 

01/11/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2170827

Weston & Sampson

2190486-B-2

VT DEC WWTF P2

Client:

Project Name:

Project Number:

01/12/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:01122216:30

Page 1 of 58



L2170827-01

L2170827-02

L2170827-03

L2170827-04

Alpha 
Sample ID

GE-3-1270 EFF

GE-3-1270 SLUDGE

GE-3-0306 EFFLUENT

GE-3-0306 SLUDGE

Client ID

RUTLAND, VT

RUTLAND, VT

RUTLAND, VT

RUTLAND, VT

Sample 
Location

VT DEC WWTF P2

2190486-B-2

Project Name:
Project Number:

Lab Number: 
Report Date:

L2170827
01/12/22

12/22/21 08:25

12/22/21 08:20

12/22/21 09:48

12/22/21 09:45

Collection 
Date/TimeMatrix Receive Date

WATER

SLUDGE

WATER

SLUDGE

12/23/21

12/23/21

12/23/21

12/23/21
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VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

Lab Number:

Report Date:
L2170827

01/12/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

Lab Number:

Report Date:
L2170827

01/12/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2170827-01, -02, -03, and -04: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

WG1588942-1: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2170827-01 and -03: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low 

recoveries of this surrogate demonstrate that the associated compounds have been converted to a different 

PFAS constituent (Limit 0-25%).

L2170827-01 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2170827-01 and -03: The sample was extracted with the method required holding time exceeded.

WG1590799-4: This blank represents the oxidation blank associated with L2170827-01 and -03.

WG1590799-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1590799-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  01/12/22                  
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

1.99

01/12/22

GE-3-1270 EFFClient ID:
12/22/21 08:25Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/06/22 19:50
MP

ALPHA 23528
Extraction Date: 01/05/22 18:20

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30

Page 7 of 58



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

72

79

98

198

72

71

98

79

176

81

96

91

158

119

93

20

72

85

82

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-1270 EFFClient ID:
12/22/21 08:25Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 8 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

9.67

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

01/12/22

GE-3-1270 EFFClient ID:
12/22/21 08:25Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 11:16
MP

ALPHA 23528
Extraction Date: 01/06/22 08:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30

Page 9 of 58



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

74

79

97

0

70

70

94

71

78

97

81

84

78

80

193

173

160

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-1270 EFFClient ID:
12/22/21 08:25Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 10 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

0.589

0.589

0.294

1.18

0.589

1.18

0.294

0.294

0.294

0.589

0.589

0.294

0.294

0.294

0.589

1.18

0.589

0.589

0.589

0.589

0.589

0.589

0.589

0.589

01/12/22

GE-3-1270 SLUDGEClient ID:
12/22/21 08:20Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-02Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 00:31
HT

ALPHA 23528
Extraction Date: 12/29/21 19:00

 42%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30

Page 11 of 58



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

82

76

101

497

74

83

92

83

337

73

93

84

185

101

79

16

72

74

66

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-1270 SLUDGEClient ID:
12/22/21 08:20Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 12 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

1.97

01/12/22

GE-3-0306 EFFLUENTClient ID:
12/22/21 09:48Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/06/22 20:06
MP

ALPHA 23528
Extraction Date: 01/05/22 18:20

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30

Page 13 of 58



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

73

74

102

236

77

73

101

75

159

80

95

87

147

105

86

19

79

87

77

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-0306 EFFLUENTClient ID:
12/22/21 09:48Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 14 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

4.18

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

9.42

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

1.88

01/12/22

GE-3-0306 EFFLUENTClient ID:
12/22/21 09:48Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 11:32
MP

ALPHA 23528
Extraction Date: 01/06/22 08:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30

Page 15 of 58



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

69

76

91

0

67

68

91

70

82

86

82

86

75

71

173

167

143

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-0306 EFFLUENTClient ID:
12/22/21 09:48Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30

Page 16 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

0.342

0.342

0.171

0.684

0.342

0.684

0.171

0.171

0.171

0.342

0.342

0.171

0.171

0.171

0.342

0.684

0.342

0.342

0.342

0.342

0.342

0.342

0.342

0.342

01/12/22

GE-3-0306 SLUDGEClient ID:
12/22/21 09:45Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-04Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
01/07/22 00:47
HT

ALPHA 23528
Extraction Date: 12/29/21 19:00

 70%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:01122216:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

87

77

173

772

62

93

102

90

524

46

95

96

537

71

113

38

205

165

163

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

01/12/22

GE-3-0306 SLUDGEClient ID:
12/22/21 09:45Date Collected:
12/23/21Date Received:

RUTLAND, VTSample Location:

L2170827-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:01122216:30
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VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

01/12/22

RESULTS SUMMARY

L2170827-01Lab ID:

GE-3-1270 EFFClient ID:
RUTLAND, VTSample Location:

12/22/21 08:25Date Collected:

12/23/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:01122216:30
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VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

01/12/22

L2170827-03Lab ID:

GE-3-0306 EFFLUENTClient ID:
RUTLAND, VTSample Location:

12/22/21 09:48Date Collected:

12/23/21Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

4.18

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

4.18

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4.18

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/06/22 22:51
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 12/29/21 19:00

01/12/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02,04    Batch:   WG1588942-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/06/22 22:51
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 12/29/21 19:00

01/12/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02,04    Batch:   WG1588942-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

86

83

114

180

96

95

108

88

117

92

108

95

118

74

102

16

79

99

85

Q

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/09/22 12:34
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 12/29/21 19:00

01/12/22

Analyst: SG

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

0.250ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02,04    Batch:   WG1588942-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 62 10-117

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

(Extracted Internal Standard)

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/07/22 09:36
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/12/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/07/22 09:36
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/12/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

92

108

98

88

86

92

84

95

94

107

99

90

83

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/07/22 10:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/12/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/07/22 10:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/06/22 08:50

01/12/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03    Batch: 
 WG1590799-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

86

94

0

80

81

93

79

91

94

96

92

84

79

218

212

191

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/06/22 17:54
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 18:20

01/12/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590953-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/06/22 17:54
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 18:20

01/12/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590953-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

98

117

107

66

102

96

104

104

65

106

104

110

71

91

99

43

91

94

86

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:01122216:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/09/22 11:00
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 01/05/22 18:20

01/12/22

Analyst: SG

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

2.00ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1590953-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 74 10-112

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 89

 92

 90

 98

 87

 92

 88

 97

 91

 98

 91

 90

 98

 90

 101

 92

 98

 85

 91

 92

 90

 91

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02,04    Batch:   WG1588942-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Qual Qual Qual

Serial_No:01122216:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 91

 95

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02,04    Batch:   WG1588942-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
85
116
136
102
102
115
96
103
97
108
99
107
81
105
29
92
101
93

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorooctanesulfonamide (FOSA)  119 - 67-137 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02,04    Batch:   WG1588942-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 60 10-117

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 98

 101

 92

 99

 86

 101

 97

 103

 82

 95

 94

 95

 78

 94

 96

 105

 113

 102

94

96

90

93

85

98

96

98

83

102

94

89

88

100

95

96

106

89

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

4

5

2

6

1

3

1

5

1

7

0

7

12

6

1

9

6

14

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590799-2   WG1590799-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Qual Qual Qual

Serial_No:01122216:30
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590799-2   WG1590799-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89
100
96
89
87
92
87
98
91
100
103
88
80

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

89
102
93
85
82
89
82
91
87
102
101
93
83

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 98

 98

 98

 105

 95

 94

 99

 106

 98

 101

 83

 98

 95

 90

 91

 87

 109

 101

 93

 99

 100

 98

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590953-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Qual Qual Qual

Serial_No:01122216:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 110

 90

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590953-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
113
104
69
95
90
100
95
71
96
108
106
79
83
93
42
92
92
103

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorooctanesulfonamide (FOSA)  121 - 46-170 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1590953-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 75 10-112

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

01/12/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30

Page 38 of 58



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

16.8

16.5

14.9

18.4

16.8

16.5

16.8

16.9

17.2

17.7

17.9

17.0

18.8

17.6

17.7

16.1

16.8

16.4

17.0

 89

 87

 89

 104

 89

 93

 89

 98

 91

 94

 102

 90

 104

 97

 94

 88

 89

 87

 88

16.4

16.3

14.8

17.2

16.5

16.2

16.6

16.2

17.8

17.6

18.5

17.5

18.3

16.4

16.8

15.7

16.6

16.7

17.2

87

86

88

97

87

91

88

94

94

93

106

93

101

90

89

86

88

89

89

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

72-129

68-136

69-133

65-137

69-125

64-136

59-134

69-135

66-139

69-133

2

1

1

7

2

2

1

4

3

1

3

3

3

7

5

3

1

2

1

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02,04    QC Batch ID: WG1588942-3  WG1588942-4   QC Sample: L2169871-01    
Client ID:  MS Sample 

18.9

18.9

16.8

17.7

18.9

17.8

18.9

17.3

18.9

18.9

17.5

18.9

18.1

18.2

18.9

18.2

18.9

18.9

18.9

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS) 224 19-175Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

214

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02,04    QC Batch ID: WG1588942-3  WG1588942-4   QC Sample: L2169871-01    
Client ID:  MS Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

249

77

80

78

83

86

52

60

82

64

82

80

83

86

14-167

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

79-136

75-130

72-140

74-139

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

245

78

85

79

85

88

54

61

83

66

85

83

85

89

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

35.7

36.2

32.2

33.6

35.4

30.2

35.2

33.8

35.0

36.7

28.0

39.2

29.6

29.4

29.7

27.9

36.3

37.2

28.4

37.8F

41.5

36.8

 96

 96

 98

 98

 96

 88

 96

 101

 96

 106

 81

 107

 87

 80

 85

 79

 99

 102

 81

 104

 114

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590953-3     QC Sample: L2171157-01    Client ID:  MS 
Sample 

36.5

36.5

32.4

34.2

36.5

34.3

36.5

33.4

36.5

34.8

34.8

36.5

33.9

36.5

35

35.1

36.5

36.5

35.2

36.5

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Recovery
LimitsQual Qual Qual

Serial_No:01122216:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

38.1

32.6

451F

30.8

34.8

25.0

 104

 89

 127

 89

 95

 68

-

-

-

-

-

-

-

-

-

-

-

-

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590953-3     QC Sample: L2171157-01    Client ID:  MS 
Sample 

36.5

36.5

356

34.5

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

10-206

Surrogate % Recovery
Acceptance

CriteriaQualifier

64

66

60

81

52

55

79

86

64

64

94

77

77

61

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1590953-3     QC Sample: L2171157-01    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC WWTF P2

2190486-B-2

L2170827

01/12/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

67

77

11

102

68

68

96

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590953-4    QC Sample:  L2171158-01  Client 
ID:  DUP Sample 

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

01/12/22

Qual

Serial_No:01122216:30
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590953-4    QC Sample:  L2171158-01  Client 
ID:  DUP Sample 

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

84

92

87

94

86

87

88

85

62

81

85

90

44

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/12/22

91

102

97

99

95

92

95

90

65

89

97

101

64

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:01122216:30
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1590953-4    QC Sample:  L2171158-01  Client 
ID:  DUP Sample 

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

60

80

19

72

75

72

104

59

24-116

55-137

10-112

27-126

48-131

22-136

10-165

10-206

Surrogate %Recovery Qualifier
Acceptance

Criteria

01/12/22

77

92

23

63

80

81

101

67

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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FF

GE-3-1270 SLUDGEClient ID:
12/22/21 08:20Date Collected:
12/23/21Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

RUTLAND, VTSample Location:

L2170827-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 42.3 % 10.100 12/29/21 16:43 121,2540G GF

Date 
Prepared

-

01/12/22

MDL

--

Sample Depth:

Serial_No:01122216:30
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FF

GE-3-0306 SLUDGEClient ID:
12/22/21 09:45Date Collected:
12/23/21Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

RUTLAND, VTSample Location:

L2170827-04Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC WWTF P2

2190486-B-2

L2170827

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 70.0 % 10.100 12/29/21 16:43 121,2540G GF

Date 
Prepared

-

01/12/22

MDL

--

Sample Depth:

Serial_No:01122216:30
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Solids, Total 84.4 84.6 % 0 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  02,04    QC Batch ID:  WG1588902-1    QC Sample:  L2165574-01  Client ID:  DUP Sample 

VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

01/12/22

Qual

Serial_No:01122216:30
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*Values in parentheses indicate holding time in days

L2170827-01A

L2170827-01B

L2170827-01C

L2170827-01D

L2170827-02A

L2170827-02B

L2170827-03A

L2170827-03B

L2170827-03C

L2170827-03D

L2170827-04A

L2170827-04B

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

Plastic 8oz unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

Plastic 8oz unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC WWTF P2

2190486-B-2

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2170827Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

01/12/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:01122216:30
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VT DEC WWTF P2

2190486-B-2

Project Name:

Project Number:

L2170827Lab Number:

Report Date: 01/12/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:01122216:30
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2170827VT DEC WWTF P2

2190486-B-2 01/12/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2170827VT DEC WWTF P2

2190486-B-2 01/12/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2170827VT DEC WWTF P2

2190486-B-2 01/12/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:01122216:30
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2170827VT DEC WWTF P2

2190486-B-2

REFERENCES 

01/12/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2204817

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

02/17/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:02172218:05
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L2204817-01

Alpha 
Sample ID

EFFLUENT-01212022

Client ID

BRATTLEBORO, VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2204817
02/17/22

01/21/22 11:20

Collection 
Date/TimeMatrix Receive Date

WATER 01/28/22

Serial_No:02172218:05

Page 2 of 34



VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2204817

02/17/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:02172218:05
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2204817

02/17/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2204817-01 and WG1600176-1: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2204817-01: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries of 

this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

L2204817-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2204817-01 and WG1601071-4: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

WG1601071-4: This blank represents the oxidation blank associated with L2204817-01.

WG1601071-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  02/17/22                  

Serial_No:02172218:05
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

F

GF

Dilution Factor

ND

ND

ND

ND

ND

ND

ND

2.22

ND

ND

ND

ND

21.0

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2204817

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

02/17/22

EFFLUENT-01212022Client ID:
01/21/22 11:20Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2204817-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
02/02/22 06:30
HT

ALPHA 23528
Extraction Date: 02/01/22 13:10

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:02172218:05
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2204817

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

68

71

110

476

74

80

107

80

377

88

98

86

104

58

93

8

86

90

76

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/17/22

EFFLUENT-01212022Client ID:
01/21/22 11:20Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2204817-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02172218:05
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2204817

20.0

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

02/17/22

EFFLUENT-01212022Client ID:
01/21/22 11:20Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2204817-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
02/05/22 00:17
RS

ALPHA 23528
Extraction Date: 02/03/22 11:40

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:02172218:05
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2204817

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

74

82

99

1

69

72

99

72

77

82

66

59

53

52

206

175

163

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

02/17/22

EFFLUENT-01212022Client ID:
01/21/22 11:20Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2204817-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:02172218:05
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

02/17/22

RESULTS SUMMARY

L2204817-01Lab ID:

EFFLUENT-01212022Client ID:
BRATTLEBORO, VTSample Location:

01/21/22 11:20Date Collected:

01/28/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

2.22

ND

ND

ND

21.0

ND

ND

ND

ND

ND

ND

ND

F

GF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

NA

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/02/22 00:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/01/22 13:10

02/17/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1600176-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/02/22 00:26
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/01/22 13:10

02/17/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1600176-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

92

110

112

148

100

99

110

90

106

88

103

89

103

69

90

56

78

87

74

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02172218:05

Page 13 of 34



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/04/22 23:11
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/03/22 11:40

02/17/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1601071-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/04/22 23:11
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/03/22 11:40

02/17/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1601071-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94

104

104

88

88

105

91

92

97

90

93

84

74

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/04/22 23:27
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/03/22 11:40

02/17/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1601071-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:02172218:05
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/04/22 23:27
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 02/03/22 11:40

02/17/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1601071-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

80

92

103

0

78

81

106

80

82

90

72

73

66

58

223

200

174

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:02172218:05
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 90

 92

 90

 92

 91

 95

 89

 97

 89

 96

 92

 90

 100

 94

 110

 97

 90

 88

 100

 90

 87

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1600176-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/17/22

Qual Qual Qual

Serial_No:02172218:05
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 91

 92

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1600176-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
105
106
109
98
98
103
92
92
90
95
90
83
78
93
56
81
90
79

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/17/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02172218:05
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 96

 99

 93

 99

 102

 102

 115

 110

 99

 104

 114

 94

 102

 99

 105

 102

 106

 100

98

102

94

101

102

102

115

100

97

106

109

100

105

104

106

106

110

109

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

1

2

0

0

0

10

2

2

4

6

3

5

1

4

4

9

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1601071-2   WG1601071-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/17/22

Qual Qual Qual

Serial_No:02172218:05
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1601071-2   WG1601071-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
99
98
89
86
99
83
91
92
92
96
87
77

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

93
99
107
88
87
110
91
90
104
87
98
86
73

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

02/17/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:02172218:05
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

2.99

6.09

ND

ND

7.49

ND

11.9

8.08

13.9

ND

ND

2.22

3.22

ND

ND

ND

ND

ND

ND

ND

ND

ND

39.4

43.9

34.5

35.4

44.9

36.7

47.6

43.8

50.1

36.8

37.6

38.8

41.4

36.0

41.8

36.1

41.7

36.7

38.5

38.4

36.6

37.2

 91

 95

 93

 95

 94

 95

 89

 98

 91

 97

 99

 92

 103

 89

 109

 94

 104

 92

 100

 96

 92

 93

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1600176-3     QC Sample: L2204401-11    Client ID:  MS 
Sample 

40

40

35.5

37.4

40

37.6

40

36.5

40

38

38

40

37.1

40

38.4

38.4

40

40

38.5

40

40

40

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/17/22

Recovery
LimitsQual Qual Qual

Serial_No:02172218:05
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

38.6

39.1

 97

 96

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1600176-3     QC Sample: L2204401-11    Client ID:  MS 
Sample 

40

40

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2204817

02/17/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

73

121

85

63

53

80

78

77

80

105

78

67

77

91

23

96

75

75

107

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

3.28

4.82

ND

ND

4.18

ND

3.87

3.25

19.3

ND

ND

2.13

16.3

ND

ND

ND

ND

ND

ND

ND

3.05

5.11

ND

ND

4.18

ND

3.74

3.34

19.3

1.93

ND

2.03

15.3

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

7

6

NC

NC

0

NC

3

3

0

NC

NC

5

6

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1600176-4    QC Sample:  L2204401-12  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

02/17/22

Qual
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1600176-4    QC Sample:  L2204401-12  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

77

89

107

144

75

81

108

76

85

77

98

77

68

54

78

18

62

69

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

02/17/22

77

89

102

130

75

79

105

76

82

73

86

70

67

50

72

19

54

66

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1600176-4    QC Sample:  L2204401-12  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 63 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

02/17/22

65

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:02172218:05
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*Values in parentheses indicate holding time in days

L2204817-01A

L2204817-01B

L2204817-01C

L2204817-01D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

NA

NA

NA

NA

2.0

2.0

2.0

2.0

Y

Y

Y

Y

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2204817Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

02/17/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:02172218:05
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VT DEC P2Project Name:

Project Number:

L2204817Lab Number:

Report Date: 02/17/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:02172218:05
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2204817VT DEC P2

Not Specified 02/17/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2204817VT DEC P2

Not Specified 02/17/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2204817VT DEC P2

Not Specified 02/17/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:02172218:05
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2204817VT DEC P2

Not Specified

REFERENCES 

02/17/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2214714

Weston & Sampson

Not Specified

VTDE WWTF P2

Client:

Project Name:

Project Number:

04/06/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2214714-01

Alpha 
Sample ID

FILTER CAKE (X2)

Client ID

BRATTLEBORO, VT

Sample 
Location

VTDE WWTF P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2214714
04/06/22

01/26/22 12:45

Collection 
Date/TimeMatrix Receive Date

SLUDGE 01/28/22

Serial_No:04062216:41
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VTDE WWTF P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2214714

04/06/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:04062216:41
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Case Narrative (continued)

VTDE WWTF P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2214714

04/06/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2214714-01: The sample was extracted with the method required holding time exceeded with client 

authorization. Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details. Several Extracted Internal Surrogate 

were impacted by matrix interference and the associated target compounds are not reported.

WG1621837-1: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

The WG1621837-2 LCS recovery, associated with L2214714-01, is above the acceptance criteria for  and 

perfluorotetradecanoic acid (pfta) (134%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  04/06/22                  

Serial_No:04062216:41

Page 4 of 25



ORGANICS

Serial_No:04062216:41

Page 5 of 25



SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorohexanoic Acid (PFHxA)

Perfluoroheptanoic Acid (PFHpA)

Perfluorooctanoic Acid (PFOA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDE WWTF P2

Not Specified

L2214714

12.3

12.3

12.3

6.13

6.13

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

89

94

436

281

84

61-135

58-150

66-128

71-129

75-130

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

04/06/22

FILTER CAKE (X2)Client ID:
01/26/22 12:45Date Collected:
01/28/22Date Received:

BRATTLEBORO, VTSample Location:

L2214714-01Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
04/01/22 08:04
HT

ALPHA 23528
Extraction Date: 03/31/22 06:53

 16%Percent Solids: 

MDL

--

--

--

--

--

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04062216:41
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/01/22 06:25
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/31/22 06:53

04/06/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1621837-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:04062216:41
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/01/22 06:25
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/31/22 06:53

04/06/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1621837-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

105

121

110

88

108

105

116

102

103

101

104

106

104

141

119

60

134

132

91

Q

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:04062216:41
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 103

 103

 102

 110

 107

 107

 102

 126

 109

 117

 115

 116

 122

 116

 109

 107

 100

 93

 119

 110

 112

 100

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1621837-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/06/22

Qual Qual Qual

Serial_No:04062216:41
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 139

 134

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1621837-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

103
115
111
110
106
105
116
97
115
95
104
95
111
128
112
44
115
127
87

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

04/06/22

Acceptance
Criteria

Qual Qual

Q

Qual

(Extracted Internal Standard)

Serial_No:04062216:41
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

29.1

31.1

ND

ND

8.31

ND

4.84

ND

3.45

ND

ND

1.19

22.1F

ND

7.76

ND

ND

ND

ND

ND

ND

ND

44.2

43.9

12.4

15.5

24.1

14.3

18.8

15.6

18.1

15.8

15.2

16.6

41.1F

16.0

21.0

14.6

16.6F

13.0

15.0

14.5F

21.9

13.8

 106

 90

 98

 116

 110

 106

 98

 119

 102

 116

 111

 108

 143

 108

 97

 106

 116

 89

 109

 101

 153

 97

39.0

41.6

13.3

16.8

22.7

14.6

19.6

18.8

19.3

18.0

15.0

17.5

34.4F

18.0

20.5

15.6

16.4

14.6

16.1

14.9

21.1

15.4

67

72

102

122

98

106

100

140

108

129

107

111

90

119

90

110

112

98

113

101

144

105

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

13

5

7

8

6

2

4

19

6

13

1

5

18

12

2

7

1

12

7

3

4

11

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1621837-3  WG1621837-4   QC Sample: L2214505-02    
Client ID:  MS Sample 

14.3

14.3

12.7

13.4

14.3

13.4

14.3

13.1

14.3

13.6

13.6

14.3

13.3

14.3

13.7

13.8

14.3

14.3

13.8

14.3

14.3

14.3

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/06/22

Recovery
LimitsQual Qual

Q

Q

Q

Q

Q

Qual

Serial_No:04062216:41
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

19.1

17.9

125F

11.2

16.2

10.1

 134

 125

 90

 83

 113

 71

19.6

19.4

161F

12.5

17.7

11.6

133

132

112

90

120

79

66-139

69-133

41-165

68-143

18-191

10-123

3

8

25

11

9

14

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1621837-3  WG1621837-4   QC Sample: L2214505-02    
Client ID:  MS Sample 

14.3

14.3

139

13.5

14.3

14.3

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/06/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

597

379

559

103

71

129

96

84

65

75

94

110

79

83

19-175

14-167

20-154

10-203

34-137

31-134

61-155

75-130

66-128

71-129

78-139

54-150

24-159

10-145

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

536

358

466

96

51

113

89

77

56

70

84

91

71

69

% Recovery Qualifier

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:04062216:41
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1621837-3  WG1621837-4   QC Sample: L2214505-02    
Client ID:  MS Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDE WWTF P2

Not Specified

L2214714

04/06/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

89

66

49

92

85

82

87

61-135

58-150

10-117

79-136

75-130

72-140

74-139

Surrogate % Recovery
Acceptance

CriteriaQualifier

79

60

41

79

78

74

77

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:04062216:41
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INORGANICS
&

MISCELLANEOUS

Serial_No:04062216:41
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FF

FILTER CAKE (X2)Client ID:
01/26/22 12:45Date Collected:
01/28/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

BRATTLEBORO, VTSample Location:

L2214714-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDE WWTF P2

Not Specified

L2214714

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 16.3 % 10.100 02/02/22 20:07 121,2540G GF

Date 
Prepared

-

04/06/22

MDL

--

Sample Depth:

Serial_No:04062216:41
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*Values in parentheses indicate holding time in days

L2214714-01A

L2214714-01B

Plastic 8oz unpreserved

Plastic 8oz unpreserved

A

A

NA

NA

2.0

2.0

Y

Y

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VTDE WWTF P2

Not Specified

A2-TS(7),A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2214714Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

04/06/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:04062216:41
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VTDE WWTF P2Project Name:

Project Number:

L2214714Lab Number:

Report Date: 04/06/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:04062216:41
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2214714VTDE WWTF P2

Not Specified 04/06/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Serial_No:04062216:41
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2214714VTDE WWTF P2

Not Specified 04/06/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:04062216:41
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2214714VTDE WWTF P2

Not Specified 04/06/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:04062216:41
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2214714VTDE WWTF P2

Not Specified

REFERENCES 

04/06/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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CHAIN OF CUSTODY 
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£.B Pre.L,{� .:)V\
GSP Coatings, Inc. 
101 John Seitz Dr. 
Brattleboro, VT 05301
802.246.5812 (lab) 
Sample Information 
f=P, 1-1-�.,...0-� 

f�r•�L,, 
-e. ld 'O, .n\\C_ .J-

Ir f' ,g, 1 /

Sampled By: 
!Print Name:< ,
'Packed B>[
Print Name:
, Rec'd at L_ab By:
I Print Name: 

Date Tim� 
'{tl,fc.1. 

I 
l'llJ,S 

,, � 

,. ,. 

I 

Chain of Custody 

Type&Matrix 
-' /4ol,d 

.) / 
,. 
,, 

/ DateSent 
__ I __ - ss-�--z._¥:;'c9 Po# wgs z--:- -- ¥;'.<9 ('. 0-. ReE_ort to Rachel Mackintosh 

Email rachel.mackintosh@gsprecision.com 
Preservative? Analysis Required 
cl,,1 l\<..A-

� 

,. 

Custody Record 
Date & Time Same_led: , 
Relinquished: 
Date & Time Packed: , 
Relinquished: 
Date & Time Received: 
Date Analyzed: 
Analyst Comments: 

..-z_:---IS 
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L2211036

Weston & Sampson

Not Specified

VT DEC P2 GE-1

Client:

Project Name:

Project Number:

03/18/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:03182217:40
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L2211036-01

L2211036-02

L2211036-03

Alpha 
Sample ID

FIELD BLANK-GE-1

GE-1-EFFLUENT

GE-1-SLUDGE

Client ID

RUTLAND, VT

RUTLAND, VT

RUTLAND, VT

Sample 
Location

VT DEC P2 GE-1

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2211036
03/18/22

02/25/22 10:15

02/25/22 10:15

02/25/22 10:10

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

SLUDGE

03/02/22

03/02/22

03/02/22

Serial_No:03182217:40
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VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211036

03/18/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:03182217:40
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Case Narrative (continued)

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211036

03/18/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2211036-02 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

WG1612872-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2211036-02: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2211036-02: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

L2211036-02: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries of 

this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

WG1613500-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

WG1613500-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1613500-4: This blank represents the oxidation blank associated with L2211036-02.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  03/18/22                  

Serial_No:03182217:40
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ORGANICS
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

JF

Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.775

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

1.86

03/18/22

FIELD BLANK-GE-1Client ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/09/22 13:34
SG

ALPHA 23528
Extraction Date: 03/08/22 04:50

MDL

0.380

0.369

0.222

0.421

0.306

0.228

0.210

0.350

0.220

1.24

0.641

0.291

0.470

0.283

1.13

1.04

0.604

0.242

0.913

0.540

0.749

0.347

0.305

0.231

Sample Depth:

Serial_No:03182217:40
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

118

102

88

96

96

107

99

105

109

105

102

100

108

115

63

114

116

110

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

03/18/22

FIELD BLANK-GE-1Client ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

JF

J

JF

Dilution Factor

ND

ND

ND

ND

ND

ND

ND

1.79

0.225

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.739

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

03/18/22

GE-1-EFFLUENTClient ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/09/22 13:51
SG

ALPHA 23528
Extraction Date: 03/08/22 04:50

MDL

0.370

0.359

0.216

0.409

0.297

0.222

0.204

0.340

0.214

1.21

0.623

0.282

0.456

0.275

1.10

1.01

0.587

0.235

0.888

0.525

0.728

0.337

0.296

0.225

Sample Depth:

Serial_No:03182217:40
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89

100

89

217

80

82

92

85

176

76

79

75

110

94

91

34

105

88

80

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Surrogate % Recovery Qualifier

03/18/22

GE-1-EFFLUENTClient ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

6.67

4.87

ND

2.74

ND

0.423

ND

0.306

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

9.12

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

03/18/22

GE-1-EFFLUENTClient ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/16/22 23:56
SG

ALPHA 23528
Extraction Date: 03/10/22 04:23

MDL

0.372

0.361

0.217

0.299

0.224

0.205

0.343

0.215

0.627

0.284

0.460

0.277

1.02

0.237

0.894

0.339

0.298

0.226

Sample Depth:

Serial_No:03182217:40
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

92

113

105

0

85

93

106

94

102

96

90

91

78

71

241

197

165

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/18/22

GE-1-EFFLUENTClient ID:
02/25/22 10:15Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03182217:40

Page 12 of 47



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

Dilution Factor

0.064

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

0.402

0.402

0.201

0.804

0.402

0.804

0.201

0.201

0.201

0.402

0.402

0.201

0.201

0.201

0.402

0.804

0.402

0.402

0.402

0.402

0.402

0.402

0.402

0.402

03/18/22

GE-1-SLUDGEClient ID:
02/25/22 10:10Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-03Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/14/22 05:13
HT

ALPHA 23528
Extraction Date: 03/08/22 10:44

 61%Percent Solids: 

MDL

0.018

0.037

0.031

0.052

0.042

0.067

0.036

0.049

0.034

0.144

0.110

0.060

0.104

0.054

0.231

0.240

0.162

0.038

0.123

0.079

0.068

0.056

0.164

0.043

Sample Depth:

Serial_No:03182217:40
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

86

79

149

519

44

95

141

94

422

44

106

92

584

50

102

38

231

130

129

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/18/22

GE-1-SLUDGEClient ID:
02/25/22 10:10Date Collected:
03/02/22Date Received:

RUTLAND, VTSample Location:

L2211036-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03182217:40
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VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

03/18/22

RESULTS SUMMARY

L2211036-02Lab ID:

GE-1-EFFLUENTClient ID:
RUTLAND, VTSample Location:

02/25/22 10:15Date Collected:

03/02/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

1.79

0.225

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.739

JF

J

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.67

4.87

ND

2.74

ND

0.423

ND

0.306

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.67

4.87

0

2.74

0

0.423

0

0.081

0

0

0

0

0

0

0

0

0

0

14.8

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/09/22 07:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 04:50

03/18/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.936

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1612872-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/09/22 07:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 04:50

03/18/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1612872-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99

114

100

74

96

93

104

98

92

102

102

98

81

103

109

56

107

107

103

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/14/22 02:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 10:44

03/18/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1612992-1  

MDL

0.011

0.023

0.020

0.032

0.026

0.042

0.023

0.030

0.021

0.090

0.068

0.038

0.065

0.034

0.144

0.150

0.101

0.023

0.077

0.049

0.042

0.035

0.102

0.027

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/14/22 02:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 10:44

03/18/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1612992-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

104

103

83

95

102

107

109

84

113

102

110

98

87

120

60

94

102

100

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/18/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1613500-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/18/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1613500-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

104

108

92

97

107

104

109

100

94

101

92

86

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/18/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

6.08

1.05

ND

0.540

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1613500-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03182217:40
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/18/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1613500-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

91

100

109

0

81

90

107

88

93

97

85

97

83

76

216

189

164

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 102

 102

 97

 113

 98

 106

 102

 112

 102

 108

 104

 102

 115

 104

 107

 105

 96

 103

 112

 97

 112

 103

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1612872-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

Qual Qual Qual

Serial_No:03182217:40
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 110

 104

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1612872-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
104
97
79
92
89
99
92
92
97
96
94
93
99
105
62
100
104
98

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/18/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 90

 90

 92

 95

 88

 90

 90

 98

 83

 99

 93

 89

 87

 88

 105

 96

 91

 81

 108

 90

 89

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1612992-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

Qual Qual Qual

Serial_No:03182217:40
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 108

 92

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1612992-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99
98
108
89
95
97
112
104
92
109
105
109
92
87
114
67
95
106
97

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/18/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 90

 91

 88

 93

 89

 90

 98

 87

 91

 90

 90

 87

 92

 94

 90

 97

 108

 94

88

88

86

88

90

91

98

87

96

91

97

87

100

87

97

89

101

92

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

2

6

1

1

0

0

5

1

7

0

8

8

7

9

7

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

Qual Qual Qual

Serial_No:03182217:40
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
101
108
86
94
109
96
104
105
100
100
91
87

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

100
107
107
93
95
106
100
104
94
98
103
96
88

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/18/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

0.994J

ND

ND

ND

ND

ND

0.222J

ND

0.402J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

37.9

38.4

31.9

38.3

36.4

44.3

38.0

53.8

37.7

38.4

34.6

36.6

51.0F

37.8

36.9

35.3

37.6

39.7

24.4

36.9F

35.1

37.5

 99

 103

 96

 110

 98

 127

 101

 158

 100

 108

 98

 98

 146

 102

 103

 99

 101

 107

 68

 99

 94

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1612872-3     QC Sample: L2211032-01    Client ID:  MS 
Sample 

37.2

37.2

33.1

34.8

37.2

35

37.2

34

37.2

35.4

35.4

37.2

34.6

37.2

35.7

35.8

37.2

37.2

35.9

37.2

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

Recovery
LimitsQual Qual Qual

Serial_No:03182217:40
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.874J

47.5

44.3

 128

 117

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1612872-3     QC Sample: L2211032-01    Client ID:  MS 
Sample 

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

276

204

395

16

26

36

87

97

82

76

67

91

84

78

6

90

86

118

84

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.28J

0.171J

ND

ND

ND

ND

ND

0.251J

1.83F

2.39

44.1

1.35

ND

ND

0.584J

ND

ND

ND

ND

14.1

13.8

12.2

13.3

13.5

12.8

14.2

13.8

13.6

14.7

52.7

15.0

14.4

15.2

14.0

14.9

14.3

16.9

14.1

 84

 89

 90

 93

 88

 89

 93

 97

 77

 80

 61

 89

 98

 103

 88

 101

 93

 110

 92

14.3

13.9

12.3

13.5

13.9

13.0

14.1

13.8

14.7

15.5

52.6

13.7

14.2

14.4

13.7

14.0

14.4

17.8

14.1

84

88

89

93

89

89

91

95

83

84

59

80

95

96

84

93

93

115

91

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

72-129

68-136

69-133

65-137

69-125

64-136

59-134

69-135

66-139

69-133

1

1

1

1

3

2

1

0

8

5

0

9

1

5

2

6

1

5

0

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1612992-3  WG1612992-4   QC Sample: L2211198-01    
Client ID:  MS Sample 

15.3

15.3

13.6

14.3

15.3

14.4

15.3

14

15.3

15.3

14.2

15.3

14.7

14.7

15.3

14.8

15.3

15.3

15.3

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS) 145 19-175

Surrogate % Recovery
Acceptance

CriteriaQualifier

139

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual

Q Q

Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1612992-3  WG1612992-4   QC Sample: L2211198-01    
Client ID:  MS Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-1

Not Specified

L2211036

03/18/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

131

76

67

55

53

98

82

90

71

69

96

57

62

94

14-167

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

79-136

75-130

72-140

74-139

Q

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

128

86

74

62

63

91

92

91

76

77

90

72

78

88

% Recovery Qualifier

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

1.79JF

0.225J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.88JF

0.272J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  GE-1-EFFLUENT 

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/18/22

Qual

Serial_No:03182217:40
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

0.739JF

ND

ND

ND

0.863JF

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  GE-1-EFFLUENT 

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

84

95

83

199

77

79

88

81

150

79

79

76

97

90

94

27

108

93

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/18/22

89

100

89

217

80

82

92

85

176

76

79

75

110

94

91

34

105

88

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  GE-1-EFFLUENT 

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 87 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/18/22

80

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:03182217:40
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INORGANICS
&

MISCELLANEOUS

Serial_No:03182217:40
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FF

GE-1-SLUDGEClient ID:
02/25/22 10:10Date Collected:
03/02/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

RUTLAND, VTSample Location:

L2211036-03Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-1

Not Specified

L2211036

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 61.0 % 10.100 03/03/22 17:56 121,2540G AT

Date 
Prepared

-

03/18/22

MDL

0.100

Sample Depth:

Serial_No:03182217:40
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Solids, Total 88.8 88.3 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1611426-1    QC Sample:  L2210901-21  Client ID:  DUP Sample 

VT DEC P2 GE-1

Not Specified

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/18/22

Qual

Serial_No:03182217:40

Page 39 of 47



*Values in parentheses indicate holding time in days

L2211036-01A

L2211036-02A

L2211036-02B

L2211036-02C

L2211036-02D

L2211036-03A

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

1.8

1.8

1.8

1.8

1.8

1.8

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2 GE-1

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2211036Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

03/18/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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VT DEC P2 GE-1Project Name:

Project Number:

L2211036Lab Number:

Report Date: 03/18/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2211036VT DEC P2 GE-1

Not Specified 03/18/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211036VT DEC P2 GE-1

Not Specified 03/18/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211036VT DEC P2 GE-1

Not Specified 03/18/22

Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:03182217:40
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2211036VT DEC P2 GE-1

Not Specified

REFERENCES 

03/18/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2211030

Weston & Sampson

Not Specified

VT DEC P2 GE-2

Client:

Project Name:

Project Number:

03/28/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2211030-01

L2211030-02

L2211030-03

Alpha 
Sample ID

GE-2-EFFLUENT

GE-2-SLUDGE

FIELD BLANK-GE-2

Client ID

CLARENDON, VT

CLARENDON, VT

CLARENDON, VT

Sample 
Location

VT DEC P2 GE-2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2211030
03/28/22

02/25/22 09:40

02/25/22 09:45

02/25/22 09:40

Collection 
Date/TimeMatrix Receive Date

WATER

SLUDGE

WATER

03/02/22

03/02/22

03/02/22
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VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211030

03/28/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211030

03/28/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2211030-01: The sample has elevated detection limits for PFHxS and PFOS due to the dilution required by 

the sample matrix.

L2211030-01, -02, -03, WG1612075-1, WG1612075-2, and WG1612075-3: Extracted Internal Standard 

recoveries were outside the acceptance criteria for individual analytes. Please refer to the surrogate section of 

the report for details.

L2211030-02: The Extracted Internal Surrogate recovery was less than 2% for 

perfluoro[13c8]octanesulfonamide (m8fosa) (1%). The associated target compounds are not reported due to 

the insufficient recovery of this surrogate.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2211030-01: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2211030-01 and WG1613500-4: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

L2211030-01 and WG1613500-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

WG1613500-4: This blank represents the oxidation blank associated with L2211030-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  03/28/22                  

Serial_No:03282215:37
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

JF

J

J

J

J

Dilution Factor

ND

0.964

0.516

ND

0.388

ND

ND

ND

0.320

1.20

ND

0.288

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

1.78

1.78

1.78

1.78

1.78

1.78

1.78

8.90

1.78

1.78

1.78

1.78

8.90

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

03/28/22

GE-2-EFFLUENTClient ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/06/22 21:22
SG

ALPHA 23528
Extraction Date: 03/05/22 11:40

MDL

0.363

0.352

0.212

0.402

0.292

0.218

0.200

0.334

0.210

1.18

0.612

0.278

0.448

0.270

1.08

0.996

0.576

0.231

0.872

0.516

0.715

0.331

0.291

0.221

Sample Depth:

Serial_No:03282215:37
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89

102

89

165

87

84

97

88

288

71

90

91

263

173

108

29

142

123

121

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/28/22

GE-2-EFFLUENTClient ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

Dilution Factor

6.70

3.02

ND

2.15

ND

0.552

ND

0.457

ND

0.370

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

9.07

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

03/28/22

GE-2-EFFLUENTClient ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/16/22 23:23
SG

ALPHA 23528
Extraction Date: 03/10/22 04:23

MDL

0.370

0.359

0.216

0.298

0.222

0.204

0.341

0.214

0.624

0.283

0.457

0.276

1.02

0.236

0.889

0.338

0.297

0.225

Sample Depth:

Serial_No:03282215:37
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

88

107

104

0

78

86

107

85

89

94

82

85

76

70

228

171

156

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/28/22

GE-2-EFFLUENTClient ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

0.904

0.904

0.452

1.81

0.904

1.81

0.452

0.452

0.452

0.904

0.904

0.452

0.452

0.452

0.904

1.81

0.904

0.904

0.904

0.904

0.904

0.904

0.904

03/28/22

GE-2-SLUDGEClient ID:
02/25/22 09:45Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-02Lab ID:

Field Prep: Not Specified

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/14/22 04:40
HT

ALPHA 23528
Extraction Date: 03/08/22 10:44

 26%Percent Solids: 

MDL

0.041

0.083

0.071

0.117

0.095

0.151

0.082

0.109

0.076

0.325

0.247

0.136

0.235

0.121

0.519

0.541

0.364

0.085

0.277

0.153

0.126

0.370

0.098

Sample Depth:

Serial_No:03282215:37
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

76

74

87

168

61

71

89

80

190

81

86

83

133

88

91

1

56

81

70

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/28/22

GE-2-SLUDGEClient ID:
02/25/22 09:45Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

Dilution Factor

ND

0.436

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.346

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

03/28/22

FIELD BLANK-GE-2Client ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/06/22 21:55
SG

ALPHA 23528
Extraction Date: 03/05/22 11:40

MDL

0.401

0.389

0.234

0.444

0.322

0.241

0.221

0.369

0.232

1.31

0.676

0.306

0.495

0.299

1.19

1.10

0.636

0.255

0.963

0.570

0.790

0.365

0.321

0.244

Sample Depth:

Serial_No:03282215:37
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100

118

90

54

91

93

97

96

72

100

95

100

73

97

113

46

121

134

127

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

03/28/22

FIELD BLANK-GE-2Client ID:
02/25/22 09:40Date Collected:
03/02/22Date Received:

CLARENDON, VTSample Location:

L2211030-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03282215:37
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VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

03/28/22

RESULTS SUMMARY

L2211030-01Lab ID:

GE-2-EFFLUENTClient ID:
CLARENDON, VTSample Location:

02/25/22 09:40Date Collected:

03/02/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

0.964

0.516

0.388

ND

ND

ND

0.320

ND

0.288

ND

ND

ND

ND

ND

ND

ND

ND

J

JF

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.70

3.02

ND

2.15

ND

0.552

ND

0.457

ND

0.370

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.70

2.06

0

1.76

0

0.552

0

0.137

0

0.082

0

0

0

0

0

0

0

0

11.3

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/06/22 17:13
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/05/22 09:42

03/28/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.368

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1612075-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/06/22 17:13
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/05/22 09:42

03/28/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01,03    Batch:   WG1612075-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

112

92

86

94

95

99

99

99

97

99

102

102

109

114

50

123

134

141

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/14/22 02:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 10:44

03/28/22

Analyst: HT

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1612992-1  

MDL

0.011

0.023

0.020

0.032

0.026

0.042

0.023

0.030

0.021

0.090

0.068

0.038

0.065

0.034

0.144

0.150

0.101

0.023

0.077

0.049

0.042

0.035

0.102

0.027

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/14/22 02:44
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 10:44

03/28/22

Analyst: HT

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1612992-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

104

103

83

95

102

107

109

84

113

102

110

98

87

120

60

94

102

100

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/28/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/28/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

104

108

92

97

107

104

109

100

94

101

92

86

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/28/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

6.08

1.05

ND

0.540

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03282215:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/28/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

91

100

109

0

81

90

107

88

93

97

85

97

83

76

216

189

164

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 95

 93

 92

 101

 93

 99

 96

 110

 96

 105

 98

 99

 111

 100

 99

 94

 90

 106

 105

 95

 93

 91

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1612075-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

Qual Qual Qual

Serial_No:03282215:37
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 103

 98

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01,03    Batch:   WG1612075-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

104
115
93
96
95
94
100
99
102
98
100
106
98
112
117
62
123
137
136

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/28/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 90

 90

 92

 95

 88

 90

 90

 98

 83

 99

 93

 89

 87

 88

 105

 96

 91

 81

 108

 90

 89

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1612992-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

Qual Qual Qual

Serial_No:03282215:37
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 108

 92

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1612992-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99
98
108
89
95
97
112
104
92
109
105
109
92
87
114
67
95
106
97

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/28/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 90

 91

 88

 93

 89

 90

 98

 87

 91

 90

 90

 87

 92

 94

 90

 97

 108

 94

88

88

86

88

90

91

98

87

96

91

97

87

100

87

97

89

101

92

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

2

6

1

1

0

0

5

1

7

0

8

8

7

9

7

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

Qual Qual Qual

Serial_No:03282215:37
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
101
108
86
94
109
96
104
105
100
100
91
87

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

100
107
107
93
95
106
100
104
94
98
103
96
88

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/28/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03282215:37

Page 29 of 47



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.964J

0.516JF

ND

0.388J

ND

ND

0.320J

1.20J

ND

0.288J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

37.3

36.8

32.6

37.6

35.9

36.9

37.8

38.3

38.4

37.3

36.7

39.2

36.3

35.4

33.6

41.3

38.6

35.3

39.6F

36.9

38.3

36.8

 101

 97

 98

 109

 96

 107

 103

 103

 106

 106

 99

 106

 103

 100

 91

 112

 109

 96

 107

 100

 104

 100

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

63-159

49-187

61-179

68-171

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

48-158

59-182

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1612075-3     QC Sample: L2211030-01    Client ID:  GE-
2-EFFLUENT 

36.8

36.8

32.7

34.5

36.8

34.6

36.8

36.8

35.1

35.1

36.8

36.8

35.4

35.4

36.8

36.8

35.5

36.8

36.8

36.8

36.8

36.8

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

Recovery
LimitsQual Qual Qual

Serial_No:03282215:37
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01,03    QC Batch ID: WG1612075-3     QC Sample: L2211030-01    Client ID:  GE-
2-EFFLUENT 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

253

180

272

149

168

107

90

88

85

92

125

129

89

102

29

87

87

73

84

% Recovery Qualifier

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.28J

0.171J

ND

ND

ND

ND

ND

0.251J

1.83F

2.39

44.1

1.35

ND

ND

0.584J

ND

ND

ND

ND

14.1

13.8

12.2

13.3

13.5

12.8

14.2

13.8

13.6

14.7

52.7

15.0

14.4

15.2

14.0

14.9

14.3

16.9

14.1

 84

 89

 90

 93

 88

 89

 93

 97

 77

 80

 61

 89

 98

 103

 88

 101

 93

 110

 92

14.3

13.9

12.3

13.5

13.9

13.0

14.1

13.8

14.7

15.5

52.6

13.7

14.2

14.4

13.7

14.0

14.4

17.8

14.1

84

88

89

93

89

89

91

95

83

84

59

80

95

96

84

93

93

115

91

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

72-129

68-136

69-133

65-137

69-125

64-136

59-134

69-135

66-139

69-133

1

1

1

1

3

2

1

0

8

5

0

9

1

5

2

6

1

5

0

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1612992-3  WG1612992-4   QC Sample: L2211198-01    
Client ID:  MS Sample 

15.3

15.3

13.6

14.3

15.3

14.4

15.3

14

15.3

15.3

14.2

15.3

14.7

14.7

15.3

14.8

15.3

15.3

15.3

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS) 145 19-175

Surrogate % Recovery
Acceptance

CriteriaQualifier

139

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual

Q Q

Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1612992-3  WG1612992-4   QC Sample: L2211198-01    
Client ID:  MS Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GE-2

Not Specified

L2211030

03/28/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

131

76

67

55

53

98

82

90

71

69

96

57

62

94

14-167

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

79-136

75-130

72-140

74-139

Q

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

128

86

74

62

63

91

92

91

76

77

90

72

78

88

% Recovery Qualifier

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

5.21

3.26

4.94

ND

2.43

ND

2.80

1.54J

11.1

ND

ND

0.650J

4.02

ND

ND

ND

ND

ND

ND

ND

5.08

3.07

4.63

ND

2.15

ND

2.81

1.63JF

10.6

ND

ND

0.655J

4.01

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

3

6

6

NC

12

NC

0

NC

5

NC

NC

NC

0

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1612075-4    QC Sample:  L2210142-01  Client 
ID:  DUP Sample 

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/28/22

Qual

Serial_No:03282215:37
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

0.546JF

ND

ND

ND

0.410JF

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1612075-4    QC Sample:  L2210142-01  Client 
ID:  DUP Sample 

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

90

101

81

160

66

74

92

85

220

89

93

88

125

94

100

29

98

105

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/28/22

88

93

82

159

65

72

93

82

225

85

89

84

140

76

89

28

78

91

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01,03    QC Batch ID:  WG1612075-4    QC Sample:  L2210142-01  Client 
ID:  DUP Sample 

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 104 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/28/22

95

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:03282215:37
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INORGANICS
&

MISCELLANEOUS
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FF

GE-2-SLUDGEClient ID:
02/25/22 09:45Date Collected:
03/02/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

CLARENDON, VTSample Location:

L2211030-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GE-2

Not Specified

L2211030

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 26.3 % 10.100 03/03/22 17:56 121,2540G AT

Date 
Prepared

-

03/28/22

MDL

0.100

Sample Depth:

Serial_No:03282215:37
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Solids, Total 88.8 88.3 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1611426-1    QC Sample:  L2210901-21  Client ID:  DUP Sample 

VT DEC P2 GE-2

Not Specified

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/28/22

Qual

Serial_No:03282215:37
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*Values in parentheses indicate holding time in days

L2211030-01A

L2211030-01B

L2211030-01C

L2211030-01D

L2211030-02A

L2211030-03A

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

1.8

1.8

1.8

1.8

1.8

1.8

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2 GE-2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2211030Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

03/28/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:03282215:37
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VT DEC P2 GE-2Project Name:

Project Number:

L2211030Lab Number:

Report Date: 03/28/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:03282215:37
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2211030VT DEC P2 GE-2

Not Specified 03/28/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211030VT DEC P2 GE-2

Not Specified 03/28/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:03282215:37

Page 43 of 47



Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211030VT DEC P2 GE-2

Not Specified 03/28/22

Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2211030VT DEC P2 GE-2

Not Specified

REFERENCES 

03/28/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2211032

Weston & Sampson

Not Specified

VT DEC P2 GSP

Client:

Project Name:

Project Number:

03/24/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2211032-01

L2211032-02

L2211032-03

Alpha 
Sample ID

GSP-EFFLUENT

FIELD BLANK-GSP

GSP-SLUDGE

Client ID

BRATTLEBORO, VT

BRATTLEBORO, VT

BRATTLEBORO, VT

Sample 
Location

VT DEC P2 GSP

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2211032
03/24/22

02/25/22 13:30

02/25/22 13:30

02/25/22 13:40

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

SLUDGE

03/02/22

03/02/22

03/02/22
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VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211032

03/24/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:03242211:08
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Case Narrative (continued)

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211032

03/24/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2211032-01: The sample has elevated detection limits for PFOS due to matrix interference. Extracted Internal

Standard recoveries were outside the acceptance criteria for individual analytes. Please refer to the surrogate 

section of the report for details.

L2211032-03RE\R: The sample was re-extracted with the method required holding time exceeded due to 

matrix interferences with internal standards in the original extraction. The results of the re-extraction are 

reported. Extracted Internal Standard recoveries were outside the acceptance criteria for individual analytes. 

Please refer to the surrogate section of the report for details. The sample was re-analyzed due to QC failures 

in the original analysis. The results of the re-analysis are reported. The sample has elevated detection limits 

due to the limited sample volume utilized during extraction, as required by the sample matrix.

WG1612872-3, WG1616123-3R, and WG1616123-4R: Extracted Internal Standard recoveries were outside 

the acceptance criteria for individual analytes. Please refer to the surrogate section of the report for details.

WG1616123-1R, WG1616123-2R, WG1616123-3R, and WG1616123-4R: The sample was re-analyzed due

to QC failures in the original analysis. The results of the re-analysis are reported.

The WG1616123-3R-4R MS/MSD recoveries, performed on L2211032-03, are outside the acceptance criteria

for perfluorononanesulfonic acid (pfns) (25%/19%), perfluorodecanesulfonic acid (pfds) (34%/33%) and 

perfluorotridecanoic acid (pftrda) (168%/170%).

The WG1616123-3R/-4R MS/MSD RPDs, performed on L2211032-03, are outside the acceptance criteria for 

perfluorononanesulfonic acid (pfns) (35%) and n-methyl perfluorooctanesulfonamidoacetic acid (nmefosaa) 

(31%).

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2211032-01: The sample was centrifuged and decanted prior to extraction due to sample matrix. The sample 

Serial_No:03242211:08
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Case Narrative (continued)

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211032

03/24/22

has elevated detection limits due to the limited sample volume utilized during extraction, as required by the 

sample matrix. Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details. The following surrogate is a negative 

control for the TOP Assay: M2-4:2FTS. Low recoveries of this surrogate demonstrate that the associated 

compounds have been converted to a different PFAS constituent (Limit 0-25%).

WG1613500-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

WG1613500-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1613500-4: This blank represents the oxidation blank associated with L2211032-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  03/24/22                  

Serial_No:03242211:08
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

Dilution Factor

0.994

ND

ND

ND

ND

ND

0.222

ND

0.402

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.874

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

17.6

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

03/24/22

GSP-EFFLUENTClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/09/22 12:44
SG

ALPHA 23528
Extraction Date: 03/08/22 04:50

MDL

0.360

0.349

0.210

0.398

0.289

0.216

0.198

0.331

0.208

1.17

0.606

0.275

0.444

0.268

1.07

0.987

0.571

0.229

0.864

0.511

0.709

0.328

0.288

0.218

Sample Depth:
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

86

81

94

226

108

98

82

90

358

132

103

90

302

19

30

5

13

59

99

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

GSP-EFFLUENTClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

J

Dilution Factor

13.8

3.15

ND

1.72

ND

0.464

ND

0.592

ND

ND

1.02

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

20.0

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

03/24/22

GSP-EFFLUENTClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/16/22 23:39
SG

ALPHA 23528
Extraction Date: 03/10/22 04:23

MDL

0.816

0.792

0.476

0.656

0.490

0.450

0.752

0.472

1.38

0.624

1.01

0.608

2.24

0.520

1.96

0.744

0.654

0.496

Sample Depth:

Serial_No:03242211:08
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

91

108

102

2

81

90

105

91

95

93

79

82

71

67

233

196

164

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

GSP-EFFLUENTClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242211:08

Page 11 of 48



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.912

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

03/24/22

FIELD BLANK-GSPClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/09/22 13:18
SG

ALPHA 23528
Extraction Date: 03/08/22 04:50

MDL

0.392

0.381

0.229

0.435

0.315

0.236

0.216

0.362

0.227

1.28

0.662

0.300

0.485

0.292

1.16

1.08

0.623

0.250

0.942

0.558

0.773

0.358

0.315

0.238

Sample Depth:

Serial_No:03242211:08
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94

112

92

71

91

90

99

94

88

98

92

88

84

92

101

50

107

99

102

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

03/24/22

FIELD BLANK-GSPClient ID:
02/25/22 13:30Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242211:08

Page 13 of 48



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

14.8

14.8

7.38

29.5

14.8

29.5

7.38

7.38

7.38

14.8

14.8

7.38

73.8

7.38

14.8

29.5

14.8

14.8

14.8

14.8

14.8

14.8

14.8

14.8

03/24/22

GSP-SLUDGEClient ID:
02/25/22 13:40Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-03Lab ID:

Field Prep: Not Specified

RE\R

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/21/22 12:29
RS

ALPHA 23528
Extraction Date: 03/16/22 06:35

 13%Percent Solids: 

MDL

0.670

1.36

1.15

1.90

1.55

2.46

1.33

1.79

1.24

5.30

4.03

2.21

3.84

1.98

8.48

8.83

5.95

1.38

4.52

2.89

2.50

2.07

6.04

1.59

Sample Depth:

Serial_No:03242211:08
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

66

69

114

224

70

72

116

78

324

77

109

74

32

88

109

50

207

162

877

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

GSP-SLUDGEClient ID:
02/25/22 13:40Date Collected:
03/02/22Date Received:

BRATTLEBORO, VTSample Location:

L2211032-03Lab ID:

Field Prep: Not Specified

RE\R

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242211:08
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VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

03/24/22

RESULTS SUMMARY

L2211032-01Lab ID:

GSP-EFFLUENTClient ID:
BRATTLEBORO, VTSample Location:

02/25/22 13:30Date Collected:

03/02/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

0.994

ND

ND

ND

ND

0.222

ND

0.402

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.874

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

13.8

3.15

ND

1.72

ND

0.464

ND

0.592

ND

ND

1.02

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

12.8

3.15

0

1.72

0

0.242

0

0.190

0

0

1.02

0

0

0

0

0

0

0

19.1

J

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/09/22 07:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 04:50

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.936

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1612872-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/09/22 07:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/08/22 04:50

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1612872-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99

114

100

74

96

93

104

98

92

102

102

98

81

103

109

56

107

107

103

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/16/22 17:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

104

108

92

97

107

104

109

100

94

101

92

86

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

6.08

1.05

ND

0.540

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/16/22 18:19
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 04:23

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1613500-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

91

100

109

0

81

90

107

88

93

97

85

97

83

76

216

189

164

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/21/22 11:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 06:35

03/24/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1616123-1 R 

MDL

0.011

0.023

0.020

0.032

0.026

0.042

0.023

0.030

0.021

0.090

0.068

0.038

0.065

0.034

0.144

0.150

0.101

0.023

0.077

0.049

0.042

0.035

0.102

0.027

Serial_No:03242211:08
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/21/22 11:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 06:35

03/24/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   03    Batch:   WG1616123-1 R 

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

108

112

96

96

99

116

104

89

102

113

107

85

83

104

54

111

99

96

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 102

 102

 97

 113

 98

 106

 102

 112

 102

 108

 104

 102

 115

 104

 107

 105

 96

 103

 112

 97

 112

 103

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1612872-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Qual Qual Qual

Serial_No:03242211:08
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 110

 104

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1612872-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93
104
97
79
92
89
99
92
92
97
96
94
93
99
105
62
100
104
98

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 90

 91

 88

 93

 89

 90

 98

 87

 91

 90

 90

 87

 92

 94

 90

 97

 108

 94

88

88

86

88

90

91

98

87

96

91

97

87

100

87

97

89

101

92

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

2

6

1

1

0

0

5

1

7

0

8

8

7

9

7

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Qual Qual Qual

Serial_No:03242211:08
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1613500-2   WG1613500-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
101
108
86
94
109
96
104
105
100
100
91
87

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

100
107
107
93
95
106
100
104
94
98
103
96
88

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 87

 87

 86

 93

 88

 90

 87

 98

 85

 97

 85

 87

 85

 82

 107

 91

 88

 84

 90

 82

 85

 90

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1616123-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Qual Qual Qual

Serial_No:03242211:08
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 89

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   03    Batch:   WG1616123-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

102
105
111
89
101
104
113
106
91
105
114
106
84
85
107
65
112
98
94

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

0.994J

ND

ND

ND

ND

ND

0.222J

ND

0.402J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

37.9

38.4

31.9

38.3

36.4

44.3

38.0

53.8

37.7

38.4

34.6

36.6

51.0F

37.8

36.9

35.3

37.6

39.7

24.4

36.9F

35.1

37.5

 99

 103

 96

 110

 98

 127

 101

 158

 100

 108

 98

 98

 146

 102

 103

 99

 101

 107

 68

 99

 94

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1612872-3     QC Sample: L2211032-01    Client ID:  
GSP-EFFLUENT 

37.2

37.2

33.1

34.8

37.2

35

37.2

34

37.2

35.4

35.4

37.2

34.6

37.2

35.7

35.8

37.2

37.2

35.9

37.2

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Recovery
LimitsQual Qual Qual

Serial_No:03242211:08
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

0.874J

47.5

44.3

 128

 117

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1612872-3     QC Sample: L2211032-01    Client ID:  
GSP-EFFLUENT 

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

276

204

395

16

26

36

87

97

82

76

67

91

84

78

6

90

86

118

84

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

134

135

122

136

136

134

140

140

130

146

140

137

148

147

159

35.0

155

135

47.4

126F

127

145

 93

 93

 95

 100

 94

 98

 97

 106

 90

 106

 101

 95

 110

 101

 114

 25

 107

 93

 34

 87

 88

 100

123

126

108

126

124

121

126

132

126

133

126

125

132

131

131

24.6J

113

127

43.1

97.1

131

115

90

93

89

99

91

95

93

106

93

103

97

92

105

96

100

19

83

93

33

71

96

85

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

9

7

12

8

9

10

11

6

3

9

11

9

11

12

19

35

31

6

10

26

3

23

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1616123-3  WG1616123-4   QC Sample: L2211032-03    
Client ID:  GSP-SLUDGE 

145

145

129

136

145

136

145

132

145

138

138

145

134

145

139

139

145

145

140

145

145

145

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

Recovery
LimitsQual Qual

Q

Q

Q

Q

Q

Q

Qual

Serial_No:03242211:08
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

244

140

 168

 97

231

131

170

96

66-139

69-133

5

7

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 03    QC Batch ID: WG1616123-3  WG1616123-4   QC Sample: L2211032-03    
Client ID:  GSP-SLUDGE 

145

145

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2 GSP

Not Specified

L2211032

03/24/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

30

230

282

172

107

160

67

72

65

111

194

1087

66

68

61

103

73

72

113

19-175

14-167

20-154

34-137

31-134

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

10-117

79-136

75-130

72-140

74-139

Q

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

33

229

319

211

64

100

73

67

66

115

151

866

63

65

54

105

74

73

112

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual

Q Q

Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

1.79JF

0.225J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.88JF

0.272J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  DUP Sample 

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/24/22

Qual

Serial_No:03242211:08
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

0.739JF

ND

ND

ND

0.863JF

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  DUP Sample 

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

84

95

83

199

77

79

88

81

150

79

79

76

97

90

94

27

108

93

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/24/22

89

100

89

217

80

82

92

85

176

76

79

75

110

94

91

34

105

88

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1612872-4    QC Sample:  L2211036-02  Client 
ID:  DUP Sample 

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 87 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/24/22

80

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:03242211:08
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INORGANICS
&

MISCELLANEOUS
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FF

GSP-SLUDGEClient ID:
02/25/22 13:40Date Collected:
03/02/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

BRATTLEBORO, VTSample Location:

L2211032-03Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2 GSP

Not Specified

L2211032

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 12.9 % 10.100 03/03/22 17:56 121,2540G AT

Date 
Prepared

-

03/24/22

MDL

0.100

Sample Depth:

Serial_No:03242211:08
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Solids, Total 88.8 88.3 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  03    QC Batch ID:  WG1611426-1    QC Sample:  L2210901-21  Client ID:  DUP Sample 

VT DEC P2 GSP

Not Specified

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/24/22

Qual

Serial_No:03242211:08

Page 40 of 48



*Values in parentheses indicate holding time in days

L2211032-01A

L2211032-01B

L2211032-01C

L2211032-01D

L2211032-02A

L2211032-03A

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 8oz unpreserved

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

1.8

1.8

1.8

1.8

1.8

1.8

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2 GSP

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TS(7),A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2211032Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

03/24/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:03242211:08
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VT DEC P2 GSPProject Name:

Project Number:

L2211032Lab Number:

Report Date: 03/24/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:03242211:08
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2211032VT DEC P2 GSP

Not Specified 03/24/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211032VT DEC P2 GSP

Not Specified 03/24/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211032VT DEC P2 GSP

Not Specified 03/24/22

Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:03242211:08
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2211032VT DEC P2 GSP

Not Specified

REFERENCES 

03/24/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2212981

Weston & Sampson

Not Specified

COLLINS AERO

Client:

Project Name:

Project Number:

04/04/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:04042217:30
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L2212981-01

L2212981-02

L2212981-03

Alpha 
Sample ID

SLUDGE-03082022

EFFLUENT-03082022

DI RINSE 03082022

Client ID

VERGENNES, VT

VERGENNES, VT

VERGENNES, VT

Sample 
Location

COLLINS AERO

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2212981
04/04/22

03/08/22 09:35

03/08/22 09:30

03/08/22 09:50

Collection 
Date/TimeMatrix Receive Date

SLUDGE

WATER

WATER

03/11/22

03/11/22

03/11/22

Serial_No:04042217:30
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COLLINS AERO

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2212981

04/04/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:04042217:30
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Case Narrative (continued)

COLLINS AERO

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2212981

04/04/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2212981-01R: The sample was re-analyzed due to QC failures in the original analysis. The results of the re-

analysis are reported.

L2212981-01R and -02: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

WG1616123-1R and WG1616123-2R: The sample was re-analyzed due to QC failures in the original 

analysis. The results of the re-analysis are reported.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2212981-02 and -03: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

L2212981-02 and -03: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low 

recoveries of this surrogate demonstrate that the associated compounds have been converted to a different 

PFAS constituent (Limit 0-25%).

WG1618396-4: This blank represents the oxidation blank associated with L2212981-02 and -03.

WG1618396-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1618396-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  04/04/22                  

Serial_No:04042217:30
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.881

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

0.758

0.758

0.379

1.52

0.758

1.52

0.379

0.379

0.379

0.758

0.758

0.379

0.379

0.379

0.758

1.52

0.758

0.758

0.758

0.758

0.758

0.758

0.758

0.758

04/04/22

SLUDGE-03082022Client ID:
03/08/22 09:35Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-01Lab ID:

Field Prep: Not Specified

R

Matrix: Sludge Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/21/22 13:19
RS

ALPHA 23528
Extraction Date: 03/16/22 06:35

 32%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

73

76

94

68

60

68

93

78

200

73

95

83

109

73

113

8

105

122

108

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

04/04/22

SLUDGE-03082022Client ID:
03/08/22 09:35Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-01Lab ID:

Field Prep: Not Specified

R

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

2.75

ND

ND

ND

2.45

ND

ND

ND

ND

3.64

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

1.94

04/04/22

EFFLUENT-03082022Client ID:
03/08/22 09:30Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/22/22 21:25
RS

ALPHA 23528
Extraction Date: 03/22/22 06:45

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96

83

114

32

29

89

116

105

228

105

115

107

167

96

104

42

133

100

90

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

04/04/22

EFFLUENT-03082022Client ID:
03/08/22 09:30Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

6.51

ND

5.95

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

10.1

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

2.02

04/04/22

EFFLUENT-03082022Client ID:
03/08/22 09:30Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/30/22 00:45
SG

ALPHA 23528
Extraction Date: 03/23/22 06:00

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

105

114

0

90

95

107

94

105

108

90

79

72

79

178

196

193

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

04/04/22

EFFLUENT-03082022Client ID:
03/08/22 09:30Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.22

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

2.44

04/04/22

DI RINSE 03082022Client ID:
03/08/22 09:50Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/22/22 21:42
RS

ALPHA 23528
Extraction Date: 03/22/22 06:45

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

113

124

119

102

104

108

121

119

117

114

114

111

111

77

107

54

102

100

92

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

04/04/22

DI RINSE 03082022Client ID:
03/08/22 09:50Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

2.50

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

12.3

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

2.46

04/04/22

DI RINSE 03082022Client ID:
03/08/22 09:50Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/30/22 01:01
SG

ALPHA 23528
Extraction Date: 03/23/22 06:00

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:04042217:30
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

99

111

120

0

99

101

113

95

110

110

95

81

72

81

191

210

210

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

04/04/22

DI RINSE 03082022Client ID:
03/08/22 09:50Date Collected:
03/11/22Date Received:

VERGENNES, VTSample Location:

L2212981-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:04042217:30
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COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

04/04/22

RESULTS SUMMARY

L2212981-02Lab ID:

EFFLUENT-03082022Client ID:
VERGENNES, VTSample Location:

03/08/22 09:30Date Collected:

03/11/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

2.75

ND

ND

2.45

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

6.51

ND

5.95

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

6.51

0

3.50

0

0

0

0

0

0

0

0

0

0

0

0

0

0

10

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:04042217:30
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COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

04/04/22

L2212981-03Lab ID:

DI RINSE 03082022Client ID:
VERGENNES, VTSample Location:

03/08/22 09:50Date Collected:

03/11/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

2.50

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

2.50

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2.5

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/21/22 11:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 06:35

04/04/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.125

0.500

0.250

0.500

0.125

0.125

0.125

0.250

0.250

0.125

0.125

0.125

0.250

0.500

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

ng/g

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1616123-1 R 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/21/22 11:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 06:35

04/04/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1616123-1 R 

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

108

112

96

96

99

116

104

89

102

113

107

85

83

104

54

111

99

96

61-135

58-150

74-139

14-167

66-128

71-129

78-139

75-130

20-154

72-140

79-136

75-130

19-175

31-134

61-155

10-117

34-137

54-150

24-159

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/22/22 20:52
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/22/22 06:45

04/04/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-03    Batch:   WG1618248-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/22/22 20:52
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/22/22 06:45

04/04/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-03    Batch:   WG1618248-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

109

115

112

96

101

105

114

114

106

115

109

112

95

90

119

67

97

104

98

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/29/22 23:55
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/23/22 06:00

04/04/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02-03    Batch:
  WG1618396-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/29/22 23:55
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/23/22 06:00

04/04/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02-03    Batch:
  WG1618396-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108

123

114

105

105

108

103

120

116

106

99

85

91

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/30/22 01:18
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/23/22 06:00

04/04/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02-03    Batch:
  WG1618396-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:04042217:30
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

03/30/22 01:18
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/23/22 06:00

04/04/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02-03    Batch:
  WG1618396-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

110

118

0

91

95

113

95

112

113

102

86

79

84

176

203

192

Q

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Page 26 of 51



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 87

 87

 86

 93

 88

 90

 87

 98

 85

 97

 85

 87

 85

 82

 107

 91

 88

 84

 90

 82

 85

 90

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1616123-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Qual Qual Qual

Serial_No:04042217:30

Page 27 of 51



Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 89

-

-

66-139

69-133

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1616123-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

102
105
111
89
101
104
113
106
91
105
114
106
84
85
107
65
112
98
94

61-135
58-150
74-139
14-167
66-128
71-129
78-139
75-130
20-154
72-140
79-136
75-130
19-175
31-134
61-155
10-117
34-137
54-150
24-159

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

04/04/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 90

 90

 92

 97

 91

 92

 94

 100

 84

 105

 96

 90

 93

 86

 98

 98

 84

 85

 98

 88

 89

 95

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-03    Batch:   WG1618248-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Qual Qual Qual

Serial_No:04042217:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 112

 97

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-03    Batch:   WG1618248-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

109
113
115
106
98
100
117
110
114
110
109
112
121
99
112
58
105
103
95

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

04/04/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 99

 102

 93

 108

 112

 102

 117

 104

 90

 99

 107

 103

 85

 124

 85

 107

 98

 100

100

102

94

108

114

106

119

108

91

99

112

100

92

122

90

100

105

101

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

1

0

1

0

2

4

2

4

1

0

5

3

8

2

6

7

7

1

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02-03    Batch:   WG1618396-2   WG1618396-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Qual Qual Qual

Serial_No:04042217:30
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02-03    Batch:   WG1618396-2   WG1618396-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108
122
115
106
105
105
104
116
116
105
91
85
90

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

108
123
118
107
103
108
103
119
118
112
104
96
93

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

04/04/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

134

135

122

136

136

134

140

140

130

146

140

137

148

147

159

35.0

155

135

47.4

126F

127

145

 93

 93

 95

 100

 94

 98

 97

 106

 90

 106

 101

 95

 110

 101

 114

 25

 107

 93

 34

 87

 88

 100

123

126

108

126

124

121

126

132

126

133

126

125

132

131

131

ND

113

127

43.1

97.1

131

115

90

93

89

99

91

95

93

106

93

103

97

92

105

96

100

19

83

93

33

71

96

85

71-135

69-132

72-128

62-145

70-132

73-123

71-131

67-130

69-133

64-140

70-132

72-129

68-136

69-133

65-137

69-125

63-144

64-136

59-134

67-137

61-139

69-135

9

7

12

8

9

10

11

6

3

9

11

9

11

12

19

NC

31

6

10

26

3

23

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1616123-3  WG1616123-4   QC Sample: L2211032-03    
Client ID:  MS Sample 

145

145

129

136

145

136

145

132

145

138

138

145

134

145

139

139

145

145

140

145

145

145

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Recovery
LimitsQual Qual

Q

Q

Q

Q

Q

Q

Qual

Serial_No:04042217:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

244

140

 168

 97

231

131

170

96

66-139

69-133

5

7

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1616123-3  WG1616123-4   QC Sample: L2211032-03    
Client ID:  MS Sample 

145

145

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

30

230

282

172

107

160

67

72

65

111

194

1087

66

68

61

103

73

72

113

19-175

14-167

20-154

34-137

31-134

61-155

75-130

66-128

71-129

78-139

54-150

24-159

61-135

58-150

10-117

79-136

75-130

72-140

74-139

Q

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery
Acceptance

CriteriaQualifier

33

229

319

211

64

100

73

67

66

115

151

866

63

65

54

105

74

73

112

% Recovery Qualifier

Q

Q

Q

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual

Q Q

Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

33.6

34.1

29.9

32.9

33.8

32.1

34.7

33.7

30.5

37.4

34.6

33.0

32.0

33.5

39.2

37.4

35.9

30.6

37.7

31.6

32.9

34.5

 88

 89

 88

 92

 88

 89

 91

 97

 80

 103

 95

 86

 90

 88

 107

 102

 94

 80

 102

 83

 86

 90

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-03    QC Batch ID: WG1618248-3     QC Sample: L2213286-02    Client ID:  MS 
Sample 

38.2

38.2

33.9

35.8

38.2

36

38.2

34.9

38.2

36.3

36.4

38.2

35.4

38.2

36.6

36.7

38.2

38.2

36.9

38.2

38.2

38.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Recovery
LimitsQual Qual Qual

Serial_No:04042217:30
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

39.3

34.9

378

30.0

39.2

10.7

 103

 91

 102

 83

 103

 28

-

-

-

-

-

-

-

-

-

-

-

-

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-03    QC Batch ID: WG1618248-3     QC Sample: L2213286-02    Client ID:  MS 
Sample 

38.2

38.2

372

36.1

38.2

38.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

10-206

Surrogate % Recovery
Acceptance

CriteriaQualifier

102

90

105

85

110

89

122

116

101

107

121

109

99

82

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-03    QC Batch ID: WG1618248-3     QC Sample: L2213286-02    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

COLLINS AERO

Not Specified

L2212981

04/04/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

108

121

51

110

119

119

118

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-03    QC Batch ID:  WG1618248-4    QC Sample:  L2213286-03  Client 
ID:  DUP Sample 

COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

04/04/22

Qual

Serial_No:04042217:30
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-03    QC Batch ID:  WG1618248-4    QC Sample:  L2213286-03  Client 
ID:  DUP Sample 

COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

111

132

132

91

101

110

132

122

106

121

126

121

114

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

Surrogate %Recovery Qualifier
Acceptance

Criteria

04/04/22

102

121

116

82

98

104

119

111

97

114

116

114

114

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-03    QC Batch ID:  WG1618248-4    QC Sample:  L2213286-03  Client 
ID:  DUP Sample 

COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

99

124

38

107

111

108

94

88

24-116

55-137

10-112

27-126

48-131

22-136

10-165

10-206

Surrogate %Recovery Qualifier
Acceptance

Criteria

04/04/22

87

116

45

101

106

94

88

76

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:04042217:30
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INORGANICS
&

MISCELLANEOUS
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FF

SLUDGE-03082022Client ID:
03/08/22 09:35Date Collected:
03/11/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Sludge

VERGENNES, VTSample Location:

L2212981-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

COLLINS AERO

Not Specified

L2212981

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Mansfield Lab
Solids, Total 31.8 % 10.100 03/13/22 13:11 121,2540G AT

Date 
Prepared

-

04/04/22

MDL

--

Sample Depth:

Serial_No:04042217:30
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Solids, Total 41.9 42.5 % 1 10

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1615024-1    QC Sample:  L2212150-01  Client ID:  DUP Sample 

COLLINS AERO

Not Specified

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

04/04/22

Qual

Serial_No:04042217:30
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*Values in parentheses indicate holding time in days

L2212981-01A

L2212981-02A

L2212981-02B

L2212981-02C

L2212981-02D

L2212981-03A

L2212981-03B

L2212981-03C

L2212981-03D

Plastic 8oz unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.8

4.8

4.8

4.8

4.8

4.8

4.8

4.8

4.8

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

COLLINS AERO

Not Specified

A2-TS(7),A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2212981Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

04/04/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:04042217:30
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COLLINS AEROProject Name:

Project Number:

L2212981Lab Number:

Report Date: 04/04/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:04042217:30

Page 45 of 51



Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2212981COLLINS AERO

Not Specified 04/04/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2212981COLLINS AERO

Not Specified 04/04/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:04042217:30
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2212981COLLINS AERO

Not Specified 04/04/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:04042217:30
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

134

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2212981COLLINS AERO

Not Specified

REFERENCES 

04/04/22

Serial_No:04042217:30

Page 49 of 51



Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2211028

Weston & Sampson

Not Specified

VT DEC PFAS P2

Client:

Project Name:

Project Number:

03/24/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2211028-01

L2211028-02

Alpha 
Sample ID

BLACK EFFLUENT-03012022

FIELD BLANK-03012022

Client ID

SWANTON, VT

SWANTON, VT

Sample 
Location

VT DEC PFAS P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2211028
03/24/22

03/01/22 10:25

03/01/22 10:30

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

03/02/22

03/02/22

Serial_No:03242213:07
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VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211028

03/24/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:03242213:07

Page 3 of 38



Case Narrative (continued)

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2211028

03/24/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2211028-01: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details. 

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2211028-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2211028-01: The sample was extracted with the method required holding time exceeded.

L2211028-01 and WG1615723-4: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

L2211028-01 and WG1615723-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

WG1615723-4: This blank represents the oxidation blank associated with L2211028-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  03/24/22                  

Serial_No:03242213:07
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

JF

J

Dilution Factor

3.62

2.26

ND

ND

0.531

ND

0.762

ND

0.951

ND

ND

ND

0.720

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

03/24/22

BLACK EFFLUENT-03012022Client ID:
03/01/22 10:25Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/11/22 18:03
RS

ALPHA 23528
Extraction Date: 03/10/22 16:52

MDL

0.393

0.381

0.229

0.435

0.316

0.236

0.217

0.362

0.227

1.28

0.662

0.300

0.485

0.293

1.17

1.08

0.624

0.250

0.943

0.558

0.774

0.358

0.315

0.239

Sample Depth:

Serial_No:03242213:07
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89

105

103

146

74

70

115

102

180

80

107

95

103

41

105

50

107

121

303

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

BLACK EFFLUENT-03012022Client ID:
03/01/22 10:25Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

Dilution Factor

31.7

5.70

ND

1.80

ND

1.24

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

03/24/22

BLACK EFFLUENT-03012022Client ID:
03/01/22 10:25Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/20/22 06:22
SG

ALPHA 23528
Extraction Date: 03/16/22 03:48

MDL

2.04

1.98

1.19

1.64

1.23

1.13

1.88

1.18

3.44

1.56

2.52

1.52

5.60

1.30

4.90

1.86

1.64

1.24

Sample Depth:

Serial_No:03242213:07

Page 9 of 38



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

83

100

100

0

74

79

103

77

77

88

75

77

71

69

221

176

154

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

03/24/22

BLACK EFFLUENT-03012022Client ID:
03/01/22 10:25Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

03/24/22

FIELD BLANK-03012022Client ID:
03/01/22 10:30Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
03/11/22 18:20
RS

ALPHA 23528
Extraction Date: 03/10/22 16:52

MDL

0.369

0.358

0.215

0.409

0.297

0.222

0.204

0.340

0.214

1.20

0.623

0.282

0.456

0.275

1.10

1.01

0.586

0.235

0.887

0.525

0.728

0.337

0.296

0.224

Sample Depth:

Serial_No:03242213:07
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

102

110

105

61

92

94

109

105

71

104

100

100

91

79

112

39

92

104

95

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

03/24/22

FIELD BLANK-03012022Client ID:
03/01/22 10:30Date Collected:
03/02/22Date Received:

SWANTON, VTSample Location:

L2211028-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:03242213:07
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VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

03/24/22

RESULTS SUMMARY

L2211028-01Lab ID:

BLACK EFFLUENT-03012022Client ID:
SWANTON, VTSample Location:

03/01/22 10:25Date Collected:

03/02/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

3.62

2.26

ND

0.531

ND

0.762

ND

0.951

ND

ND

0.720

ND

ND

ND

ND

ND

ND

ND

J

J

JF

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

31.7

5.70

ND

1.80

ND

1.24

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

28.1

3.44

0

1.27

0

0.478

0

0

0

0

0

0

0

0

0

0

0

0

33.3

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/11/22 13:35
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 15:59

03/24/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1614271-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/11/22 13:35
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 15:59

03/24/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1614271-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

99

93

66

87

90

95

101

81

103

93

99

99

77

114

40

92

105

96

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/13/22 11:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/10/22 15:59

03/24/22

Analyst: SG

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

2.00ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-02    Batch:   WG1614271-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 98 10-112

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

0.580

(Extracted Internal Standard)

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/20/22 05:15
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 03:48

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1615723-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/20/22 05:15
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 03:48

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1615723-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

115

109

94

99

108

96

105

102

96

100

96

94

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/20/22 06:05
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 03:48

03/24/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.48

0.588

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1615723-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:03242213:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/20/22 06:05
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 03/16/22 03:48

03/24/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1615723-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

85

99

99

0

76

82

101

76

81

88

73

74

70

69

207

168

148

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 96

 98

 99

 99

 96

 100

 96

 108

 92

 107

 99

 96

 98

 102

 104

 110

 90

 90

 110

 91

 95

 94

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1614271-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/24/22

Qual Qual Qual

Serial_No:03242213:07
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 112

 98

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1614271-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

104
102
102
76
90
94
102
105
88
106
99
103
98
97
123
53
99
115
101

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
10-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242213:07
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Perfluorooctanesulfonamide (FOSA)  122 - 46-170 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-02    Batch:   WG1614271-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 100 10-112

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 88

 89

 84

 88

 89

 90

 98

 94

 97

 91

 98

 90

 104

 92

 91

 96

 111

 97

86

87

84

88

87

89

96

92

98

89

99

93

101

91

91

92

108

95

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

2

0

0

2

1

2

2

1

2

1

3

3

1

0

4

3

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1615723-2   WG1615723-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/24/22

Qual Qual Qual

Serial_No:03242213:07
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1615723-2   WG1615723-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

103
116
108
96
97
106
99
104
98
99
100
95
93

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

96
107
107
89
91
108
90
96
95
89
93
89
79

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

03/24/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:03242213:07
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

1.99

1.61J

ND

ND

1.85J

ND

1.28J

ND

2.15

1.62J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

37.6

36.9

32.8

36.0

37.6

35.2

37.9

37.4

38.6

40.9

37.6

36.3

34.2

36.3

43.7

37.3

36.2

33.2

37.1

34.6

35.6

36.4

 91

 90

 94

 98

 92

 96

 94

 105

 93

 106

 101

 93

 94

 93

 117

 99

 93

 85

 98

 89

 91

 93

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1614271-3     QC Sample: L2211572-01    Client ID:  MS 
Sample 

39.1

39.1

34.7

36.6

39.1

36.8

39.1

35.7

39.1

37.2

37.3

39.1

36.2

39.1

37.5

37.6

39.1

39.1

37.7

39.1

39.1

39.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/24/22

Recovery
LimitsQual Qual Qual

Serial_No:03242213:07
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

43.0

35.8

 110

 92

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-02    QC Batch ID: WG1614271-3     QC Sample: L2211572-01    Client ID:  MS 
Sample 

39.1

39.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC PFAS P2

Not Specified

L2211028

03/24/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

10-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

76

78

99

89

80

104

96

77

83

108

94

86

84

101

10

99

92

95

104

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

0.433J

0.637J

ND

ND

0.512JF

ND

0.592J

ND

0.946J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.437J

0.707J

ND

ND

0.510J

ND

0.537J

ND

0.916J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1614271-4    QC Sample:  L2211572-02  Client 
ID:  DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

03/24/22

Qual

Serial_No:03242213:07
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1614271-4    QC Sample:  L2211572-02  Client 
ID:  DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

78

93

100

59

69

76

104

89

70

96

100

88

72

71

107

19

78

96

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

10-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/24/22

83

96

109

62

71

79

112

91

77

98

105

96

83

80

108

23

89

102

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1614271-4    QC Sample:  L2211572-02  Client 
ID:  DUP Sample 

VT DEC PFAS P2

Not Specified

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 93 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

03/24/22

97

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:03242213:07
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*Values in parentheses indicate holding time in days

L2211028-01A

L2211028-01B

L2211028-01C

L2211028-01D

L2211028-02A

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

NA

NA

NA

NA

NA

1.8

1.8

1.8

1.8

1.8

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC PFAS P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

Project Name:

Project Number:

L2211028Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

03/24/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:03242213:07
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VT DEC PFAS P2Project Name:

Project Number:

L2211028Lab Number:

Report Date: 03/24/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY

Serial_No:03242213:07
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2211028VT DEC PFAS P2

Not Specified 03/24/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211028VT DEC PFAS P2

Not Specified 03/24/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 
Identified Compounds (TICs).
Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2211028VT DEC PFAS P2

Not Specified 03/24/22

Data Qualifiers

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2211028VT DEC PFAS P2

Not Specified

REFERENCES 

03/24/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2232459

Weston & Sampson

Not Specified

VT PRECISION TOOLS

Client:

Project Name:

Project Number:

07/11/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2232459-01

L2232459-02

Alpha 
Sample ID

POND

DRAIN

Client ID

SWANTON, VT

SWANTON, VT

Sample 
Location

VT PRECISION TOOLS

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2232459
07/11/22

06/13/22 09:55

06/13/22 09:40

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

06/17/22

06/17/22
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VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2232459

07/11/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:07112215:43

Page 3 of 35



Case Narrative (continued)

VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2232459

07/11/22

Perfluorinated Alkyl Acids by Isotope Dilution

L2232459-02: The sample was centrifuged and decanted prior to extraction due to sample matrix.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2232459-02 and WG1655833-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

L2232459-02: The sample was centrifuged and decanted prior to extraction due to sample matrix.

WG1655833-4: This blank represents the oxidation blank associated with L2232459-02.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  07/11/22                  
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

1.80

ND

ND

ND

ND

ND

ND

ND

ND

7.84

ND

ND

2.42

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT PRECISION TOOLS

Not Specified

L2232459

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

07/11/22

DRAINClient ID:
06/13/22 09:40Date Collected:
06/17/22Date Received:

SWANTON, VTSample Location:

L2232459-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
07/08/22 04:07
RS

ALPHA 23528
Extraction Date: 06/26/22 15:50

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT PRECISION TOOLS

Not Specified

L2232459

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

84

84

85

141

79

82

96

82

104

82

85

82

99

47

72

9

36

59

48

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/11/22

DRAINClient ID:
06/13/22 09:40Date Collected:
06/17/22Date Received:

SWANTON, VTSample Location:

L2232459-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:07112215:43

Page 8 of 35



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result Dilution Factor

ND

3.40

ND

3.20

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT PRECISION TOOLS

Not Specified

L2232459

8.98

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

1.80

07/11/22

DRAINClient ID:
06/13/22 09:40Date Collected:
06/17/22Date Received:

SWANTON, VTSample Location:

L2232459-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
07/10/22 11:02
SG

ALPHA 23528
Extraction Date: 06/27/22 11:03

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:07112215:43
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT PRECISION TOOLS

Not Specified

L2232459

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

81

85

95

0

79

79

95

74

72

77

67

60

57

50

99

83

87

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/11/22

DRAINClient ID:
06/13/22 09:40Date Collected:
06/17/22Date Received:

SWANTON, VTSample Location:

L2232459-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:07112215:43

Page 10 of 35



VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

07/11/22

RESULTS SUMMARY

L2232459-02Lab ID:

DRAINClient ID:
SWANTON, VTSample Location:

06/13/22 09:40Date Collected:

06/17/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

1.80

ND

ND

ND

ND

ND

ND

ND

ND

ND

2.42

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ND

3.40

ND

3.20

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

3.40

0

3.20

0

0

0

0

0

0

0

0

0

0

0

0

0

0

6.6

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

06/30/22 18:09
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/26/22 15:50

07/11/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1655507-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

06/30/22 18:09
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/26/22 15:50

07/11/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02    Batch:   WG1655507-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

112

99

84

97

98

98

96

87

96

91

93

86

85

113

27

97

105

76

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/10/22 09:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/27/22 11:03

07/11/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1655833-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/10/22 09:56
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/27/22 11:03

07/11/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1655833-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

93

94

96

95

98

101

99

96

96

87

86

80

68

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/10/22 10:46
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/27/22 11:03

07/11/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1655833-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:07112215:43
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/10/22 10:46
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 06/27/22 11:03

07/11/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   02    Batch:   
WG1655833-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

84

87

91

0

80

80

89

75

75

75

68

62

56

55

96

84

86

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:07112215:43
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 102

 102

 101

 119

 101

 103

 102

 114

 106

 109

 116

 116

 126

 110

 104

 118

 107

 89

 127

 106

 89

 104

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1655507-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

Qual Qual Qual

Serial_No:07112215:43
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 140

 138

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02    Batch:   WG1655507-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96
110
99
86
94
97
102
93
100
92
93
93
93
85
111
46
105
110
79

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

07/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 101

 98

 99

 99

 102

 98

 117

 106

 101

 98

 109

 101

 101

 108

 100

 109

 114

 94

103

102

101

101

107

98

122

104

112

99

116

107

122

115

97

106

123

96

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

4

2

2

5

0

4

2

10

1

6

6

19

6

3

3

8

2

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02    Batch:   WG1655833-2   WG1655833-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

Qual Qual Qual

Serial_No:07112215:43
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   02    Batch:   WG1655833-2   WG1655833-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90
92
91
89
89
92
87
89
89
84
85
75
73

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

87
86
89
85
85
89
83
84
86
81
77
77
73

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

07/11/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

36.8

37.8

32.5

39.8

36.6

35.0

37.2

38.7

38.6

39.0

42.1

42.4

41.7

39.9

38.4

37.4

39.1

33.4

34.2

41.0

32.0

40.2

 98

 101

 100

 115

 100

 101

 100

 115

 104

 112

 120

 115

 122

 109

 109

 106

 106

 91

 96

 112

 87

 109

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1655507-3     QC Sample: L2233499-01    Client ID:  MS 
Sample 

36.7

36.7

32.6

34.4

36.7

34.6

36.7

33.6

36.7

35

35

36.7

34.1

36.7

35.3

35.3

36.7

36.7

35.5

36.7

36.7

36.7

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

Recovery
LimitsQual Qual Qual

Serial_No:07112215:43
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

51.4

52.4

393F

35.7

38.5

12.3

 140

 143

 110

 103

 105

 34

-

-

-

-

-

-

-

-

-

-

-

-

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1655507-3     QC Sample: L2233499-01    Client ID:  MS 
Sample 

36.7

36.7

358

34.8

36.7

36.7

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

10-206

Surrogate % Recovery
Acceptance

CriteriaQualifier

80

155

119

80

49

44

71

65

66

69

93

70

52

80

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02    QC Batch ID: WG1655507-3     QC Sample: L2233499-01    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT PRECISION TOOLS

Not Specified

L2232459

07/11/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

67

73

11

80

66

64

90

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1655507-4    QC Sample:  L2233499-02  Client ID:  
DUP Sample 

VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

07/11/22

Qual

Serial_No:07112215:43
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1655507-4    QC Sample:  L2233499-02  Client ID:  
DUP Sample 

VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

93

84

84

187

72

83

94

85

180

83

89

79

119

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

Surrogate %Recovery Qualifier
Acceptance

Criteria

07/11/22

95

87

87

186

74

86

95

88

184

85

91

81

115

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02    QC Batch ID:  WG1655507-4    QC Sample:  L2233499-02  Client ID:  
DUP Sample 

VT PRECISION TOOLS

Not Specified

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

66

91

19

67

83

53

111

78

24-116

55-137

5-112

27-126

48-131

22-136

10-165

10-206

Surrogate %Recovery Qualifier
Acceptance

Criteria

07/11/22

63

94

24

72

86

55

101

76

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:07112215:43
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*Values in parentheses indicate holding time in days

L2232459-01A

L2232459-01B

L2232459-01C

L2232459-01D

L2232459-02A

L2232459-02B

L2232459-02C

L2232459-02D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT PRECISION TOOLS

Not Specified

CANCELLED()

CANCELLED()

CANCELLED()

CANCELLED()

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2232459Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

07/11/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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VT PRECISION TOOLSProject Name:

Project Number:

L2232459Lab Number:

Report Date: 07/11/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2232459VT PRECISION TOOLS

Not Specified 07/11/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2232459VT PRECISION TOOLS

Not Specified 07/11/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2232459VT PRECISION TOOLS

Not Specified 07/11/22

Data Qualifiers

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2232459VT PRECISION TOOLS

Not Specified

REFERENCES 

07/11/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2243719

Weston & Sampson

Not Specified

VTDECP2

Client:

Project Name:

Project Number:

09/19/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2243719-01

L2243719-02

L2243719-03

L2243719-04

Alpha 
Sample ID

VTPF-WW TANK

EDLUND-WW TANK

BODY COTE-WW TANK

VISHAY-TREATMENT TANK

Client ID

VT

VT

VT

VT

Sample 
Location

VTDECP2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2243719
09/19/22

08/03/22 13:00

08/03/22 09:40

08/04/22 11:40

08/04/22 09:35

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

WATER

08/12/22

08/12/22

08/12/22

08/12/22
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VTDECP2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2243719

09/19/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

VTDECP2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2243719

09/19/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2243719-01D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

L2243719-01D, -02, -02RE, -03, -04 and WG1680581-2: Extracted Internal Standard recoveries were 

outside the acceptance criteria for individual analytes. Please refer to the surrogate section of the report for 

details.

L2243719-02/RE: The sample was centrifuged and decanted prior to extraction due to sample matrix.

The WG1675760-1 Method Blank, associated with L2243719-02, -03 and -04, has concentrations above the 

reporting limits for 6:2FTS. The sample was re-extracted with the method required holding time exceeded. The

results of both extractions are reported and the original sample results are reported with a "B" qualifier.

The WG1675760-1 Method Blank, associated with L2243719-01D, has a concentration above the reporting 

limit for 6:2 FTS . The results of the original analysis are reported and are qualified with a "B" for any 

associated sample concentrations that are less than 10x the blank concentration for this analyte.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2243719-01D and -02: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2243719-01D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

L2243719-01D, -02, -03, -04 and WG1676075-4: The following surrogate is a negative control for the TOP 

Assay: M2-4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been 

converted to a different PFAS constituent (Limit 0-25%).

L2243719-03 and WG1676075-3: Extracted Internal Standard recoveries were outside the acceptance criteria 

for individual analytes. Please refer to the surrogate section of the report for details.

Serial_No:09192212:46
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Case Narrative (continued)

VTDECP2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2243719

09/19/22

WG1676075-4: This blank represents the oxidation blank associated with L2243719-01D, -02, -03, and -04.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  09/19/22                  

Serial_No:09192212:46
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ORGANICS

Serial_No:09192212:46
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SEMIVOLATILES

Serial_No:09192212:46
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

F

J

Dilution Factor

ND

63.4

61.6

ND

248

ND

162

ND

63.7

14500

ND

ND

1900

ND

ND

ND

118

ND

ND

ND

122

ND

ND

17.3

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

88.5

09/19/22

VTPF-WW TANKClient ID:
08/03/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/28/22 18:06
SG

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

18.0

17.5

10.5

20.0

14.5

10.8

9.96

16.6

10.4

58.9

30.4

13.8

22.3

13.4

53.6

49.6

28.7

11.5

43.4

25.7

35.6

16.5

14.5

11.0

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

101

101

106

98

95

104

91

294

99

105

87

78

84

100

84

100

101

94

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

VTPF-WW TANKClient ID:
08/03/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-01Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

JF

JF

Dilution Factor

391

778

37.5

1170

ND

277

ND

51.2

ND

2.13

290

4.41

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

44.3

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

8.86

09/19/22

VTPF-WW TANKClient ID:
08/03/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/14/22 09:49
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

1.81

1.75

1.05

1.45

1.09

0.998

1.67

1.04

3.05

1.38

2.23

1.35

4.96

1.15

4.34

1.65

1.45

1.10

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

107

111

111

4

98

114

118

120

122

109

97

122

103

96

82

54

71

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VTPF-WW TANKClient ID:
08/03/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-01Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46

Page 11 of 61



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

B

JF

F

Dilution Factor

13.4

6.98

ND

ND

2.41

ND

1.38

ND

ND

8.06

ND

0.400

5.16

ND

ND

ND

ND

ND

ND

ND

4.24

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

2.13

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 04:10
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.434

0.421

0.253

0.481

0.349

0.261

0.240

0.400

0.251

1.42

0.732

0.332

0.536

0.323

1.29

1.19

0.690

0.277

1.04

0.617

0.856

0.396

0.348

0.264

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

86

17

71

382

1180

1050

99

78

527

1120

84

88

729

122

87

42

93

94

78

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Q

Q

Q

Q

Surrogate % Recovery Qualifier

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

J

J

Dilution Factor

7.05

2.54

1.02

3.63

ND

1.31

0.386

3.16

ND

0.452

1.50

0.313

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

9.66

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

1.93

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 18:12
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.394

0.382

0.230

0.317

0.237

0.217

0.363

0.228

0.664

0.301

0.487

0.294

1.08

0.251

0.946

0.359

0.316

0.239

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

95

111

120

18

106

101

110

84

78

77

70

91

93

78

72

63

66

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

2.83 ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.93

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

312

74

14-147

69-131

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

EDLUND-WW TANKClient ID:
08/03/22 09:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-02Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 15:23
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.28

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

B

Dilution Factor

0.439

0.870

ND

ND

0.945

ND

0.308

ND

0.546

5.86

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 04:27
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.403

0.392

0.235

0.447

0.324

0.242

0.223

0.372

0.233

1.32

0.680

0.308

0.498

0.300

1.20

1.11

0.641

0.257

0.969

0.574

0.795

0.368

0.324

0.245

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

82

93

84

157

77

81

87

79

139

74

81

73

189

59

65

25

59

45

55

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

Dilution Factor

6.58

1.60

ND

3.39

ND

0.628

ND

0.692

ND

ND

ND

0.312

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 18:29
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

92

113

112

0

110

105

107

83

77

67

63

83

78

57

71

64

69

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.80

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

124

99

14-147

69-131

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

BODY COTE-WW TANKClient ID:
08/04/22 11:40Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-03Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 15:40
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.20

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

JF

B

Dilution Factor

44.1

1.19

ND

ND

0.845

ND

ND

ND

1.25

5.80

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 04:44
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.373

0.362

0.218

0.413

0.300

0.224

0.206

0.344

0.216

1.22

0.629

0.285

0.461

0.278

1.11

1.02

0.593

0.238

0.896

0.530

0.735

0.340

0.299

0.227

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

63

65

96

235

58

65

98

62

145

61

90

63

105

40

68

9

44

64

59

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

59.6

2.05

ND

1.04

ND

0.561

ND

1.08

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

9.10

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 18:45
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.372

0.360

0.217

0.299

0.223

0.205

0.342

0.215

0.626

0.284

0.459

0.277

1.02

0.237

0.892

0.339

0.298

0.226

Sample Depth:

Serial_No:09192212:46
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

113

110

5

102

98

105

79

72

72

64

85

82

71

67

55

63

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243719

1.88

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

110

88

14-147

69-131

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/04/22 09:35Date Collected:
08/12/22Date Received:

VTSample Location:

L2243719-04Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 15:56
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.25

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192212:46
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

RESULTS SUMMARY

L2243719-01Lab ID:

VTPF-WW TANKClient ID:
VTSample Location:

08/03/22 13:00Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

63.4

61.6

248

ND

162

ND

63.7

ND

ND

1900

ND

ND

ND

ND

ND

ND

17.3

J

J

J

F

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

391

778

37.5

1170

ND

277

ND

51.2

ND

2.13

290

4.41

ND

ND

ND

ND

ND

ND

JF

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

391

715

0

922

0

115

0

0

0

2.13

0

4.41

0

0

0

0

0

0

2150

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:09192212:46
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243719-02Lab ID:

EDLUND-WW TANKClient ID:
VTSample Location:

08/03/22 09:40Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

13.4

6.98

ND

2.41

ND

1.38

ND

ND

ND

0.400

5.16

ND

ND

ND

ND

ND

ND

ND

J

JF

F

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

7.05

2.54

1.02

3.63

ND

1.31

0.386

3.16

ND

0.452

1.50

0.313

ND

ND

ND

ND

ND

ND

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

0

1.02

1.22

0

0

0.386

3.16

0

0.052

0

0.313

0

0

0

0

0

0

6.15

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243719-03Lab ID:

BODY COTE-WW TANKClient ID:
VTSample Location:

08/04/22 11:40Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

0.439

0.870

ND

0.945

ND

0.308

ND

0.546

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.58

1.60

ND

3.39

ND

0.628

ND

0.692

ND

ND

ND

0.312

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.14

0.730

0

2.45

0

0.320

0

0.146

0

0

0

0.312

0

0

0

0

0

0

10.1

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243719-04Lab ID:

VISHAY-TREATMENT TANKClient ID:
VTSample Location:

08/04/22 09:35Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

44.1

1.19

ND

0.845

ND

ND

ND

1.25

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

59.6

2.05

ND

1.04

ND

0.561

ND

1.08

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

15.5

0.860

0

0.195

0

0.561

0

0

0

0

0

0

0

0

0

0

0

0

17.1

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

08/26/22 16:04
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/16/22 11:00

09/19/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

4.82

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1675760-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

08/26/22 16:04
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/16/22 11:00

09/19/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1675760-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

91

110

86

60

89

90

85

91

63

86

88

89

64

110

92

33

94

90

86

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:09192212:46
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/11/22 16:49
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/11/22 16:49
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

107

128

116

116

110

105

102

108

98

96

103

101

120

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/11/22 17:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.07

0.460

ND

0.516

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:09192212:46
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/11/22 17:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

112

118

0

113

107

106

84

78

70

64

88

81

72

72

57

62

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:09192212:46
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/10/22 14:50
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/28/22 14:00

09/19/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-04    Batch:   WG1680581-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:09192212:46
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/10/22 14:50
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/28/22 14:00

09/19/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-04    Batch:   WG1680581-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

95

109

83

69

89

90

90

102

75

108

92

114

85

92

124

37

93

114

134

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 101

 102

 98

 98

 100

 95

 103

 108

 104

 107

 98

 106

 94

 91

 103

 83

 100

 96

 91

 100

 98

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1675760-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Qual Qual Qual

Serial_No:09192212:46
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 93

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1675760-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

88
104
90
62
88
87
87
86
64
85
95
88
68
90
89
45
93
85
90

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 94

 90

 88

 93

 105

 92

 110

 96

 96

 94

 104

 98

 104

 95

 104

 95

 102

 83

92

90

86

91

102

91

107

96

115

104

121

109

116

81

119

94

105

98

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

0

2

2

3

1

3

0

18

10

15

11

11

16

13

1

3

17

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1676075-2   WG1676075-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Qual Qual Qual

Serial_No:09192212:46
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1676075-2   WG1676075-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

109
131
117
114
111
107
102
110
104
101
109
108
127

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

108
127
120
134
120
106
100
95
88
87
105
108
112

Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09192212:46
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 96

 94

 95

 101

 94

 99

 96

 111

 93

 105

 96

 89

 95

 88

 99

 98

 94

 91

 138

 94

 100

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-04    Batch:   WG1680581-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Qual Qual Qual

Serial_No:09192212:46
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 91

 93

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-04    Batch:   WG1680581-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100
114
95
85
89
90
98
101
90
104
104
122
103
101
125
46
91
127
148

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

10.5

12.4

4.49

ND

15.2

ND

3.77

3.68

9.79

7.38B

ND

2.19F

9.95F

1.29JF

1.19J

ND

ND

ND

ND

ND

1.18JF

ND

49.4

53.0

38.6

42.1

56.1

37.3

43.1

47.6

53.1

45.9

37.2

45.3

50.5

46.5

37.9

31.1

46.3

47.8

17.5F

40.2F

48.9

43.0

 105

 109

 103

 121

 110

 106

 106

 129

 116

 109

 105

 116

 117

 122

 103

 87

 124

 129

 49

 108

 128

 116

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1675760-3     QC Sample: L2242946-01    Client ID:  MS 
Sample 

37.2

37.2

33

34.9

37.2

35

37.2

34

37.2

35.4

35.5

37.2

34.5

37.2

35.7

35.8

37.2

37.2

35.9

37.2

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Recovery
LimitsQual Qual Qual
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

46.6

48.7

 125

 131

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1675760-3     QC Sample: L2242946-01    Client ID:  MS 
Sample 

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

358

190

348

34

29

34

71

67

80

81

34

55

85

74

19

83

87

81

77

% Recovery Qualifier

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

4.50

5.48

6.19

ND

5.74

ND

5.27

0.987J

10.0F

ND

ND

1.97F

71.7

2.21F

ND

ND

ND

0.621JF

1.70JF

3.57

0.865J

ND

40.6

42.3

36.8

35.8

43.2

34.2

40.0

38.7

43.1

38.9

36.1

34.8

99.7

34.1

34.2

35.6

36.5

32.6

52.6

40.1F

34.4

33.9

 99

 101

 94

 104

 102

 99

 95

 113

 91

 112

 104

 90

 83

 87

 98

 101

 100

 88

 144

 100

 92

 93

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-04    QC Batch ID: WG1680581-3     QC Sample: L2245976-01    Client ID:  MS 
Sample 

36.5

36.5

32.4

34.3

36.5

34.4

36.5

33.4

36.5

34.8

34.9

36.5

33.9

36.5

35.1

35.2

36.5

36.5

35.3

36.5

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

Recovery
LimitsQual Qual Qual
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

36.2F

28.8

 99

 79

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-04    QC Batch ID: WG1680581-3     QC Sample: L2245976-01    Client ID:  MS 
Sample 

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243719

09/19/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

112

137

125

84

76

111

94

57

66

89

115

166

73

78

13

89

79

82

80

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.35J

ND

5.14

1.17J

3.51

2.19

15.2

1.62J

5.38

1.73J

12.1

0.297JF

ND

ND

ND

ND

1.20J

ND

3.86

0.786J

2.84

1.81J

11.8

1.35J

5.24

1.55J

6.30

0.608JF

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

28

NC

21

NC

25

NC

3

NC

63

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1675760-4    QC Sample:  L2242985-03  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

90

216 Q

70-131

12-142

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

76

192

%Recovery Qualifier

Q

Qual

Q

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1675760-4    QC Sample:  L2242985-03  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

85

92

90

86

73

78

66

63

54

65

59

51

Q

57-129

60-129

71-134

62-129

59-139

69-131

62-124

24-116

55-137

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

71

77

76

72

66

68

65

60

56

58

51

50

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

0.651J

0.866J

ND

ND

ND

ND

0.495J

0.262J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.564J

0.828J

ND

0.316JF

ND

0.271J

0.613J

0.468JF

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

09/19/22

Qual
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

76

85

82

111

63

71

88

93

100

92

91

108

93

69

101

11

59

89

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

76

86

83

116

61

69

93

80

100

100

98

107

106

87

109

10

87

120

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 147 Q 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

168

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)
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*Values in parentheses indicate holding time in days

L2243719-01A

L2243719-01B

L2243719-01C

L2243719-01D

L2243719-02A

L2243719-02B

L2243719-02C

L2243719-02D

L2243719-03A

L2243719-03B

L2243719-03C

L2243719-03D

L2243719-04A

L2243719-04B

L2243719-04C

L2243719-04D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VTDECP2

Not Specified

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

Project Name:

Project Number:

L2243719Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

09/19/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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VTDECP2Project Name:

Project Number:

L2243719Lab Number:

Report Date: 09/19/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2243719VTDECP2

Not Specified 09/19/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2243719VTDECP2

Not Specified 09/19/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2243719VTDECP2

Not Specified 09/19/22

Data Qualifiers

M

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:09192212:46
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2243719VTDECP2

Not Specified

REFERENCES 

09/19/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2243727

Weston & Sampson

Not Specified

VTDECP2

Client:

Project Name:

Project Number:

09/19/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:09192216:15
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L2243727-01

L2243727-02

L2243727-03

L2243727-04

Alpha 
Sample ID

VTPF-WW TANK

EDLUND-WW TANK

BODYCOTE-WW TANK

VISHAY-TREATMENT TANK

Client ID

VT

VT

VT

VT

Sample 
Location

VTDECP2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2243727
09/19/22

08/10/22 13:00

08/10/22 06:30

08/10/22 08:45

08/10/22 10:45

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

WATER

08/12/22

08/12/22

08/12/22

08/12/22

Serial_No:09192216:15
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VTDECP2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2243727

09/19/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:09192216:15
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Case Narrative (continued)

VTDECP2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2243727

09/19/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2243727-02: Results for this sample cannot be reported.

L2243727-01D: The sample was centrifuged and decanted prior to extraction due to sample matrix. The 

sample has elevated detection limits due to the dilution required by the elevated concentrations of target 

compounds in the sample.

L2243727-01D, -03 and -04: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details. 

The WG1675760-1 Method Blank, associated with L2243727-01D, has a concentration above the reporting 

limit for 6:2 FTS. The results of the original analysis are reported and are qualified with a "B" for any associated

sample concentrations that are less than 10x the blank concentration for this analyte.

The WG1675760-1 Method Blank, associated with L2243727-03 and -04, has concentrations above the 

reporting limits for 6:2fts. The sample was re-extracted with the method required holding time exceeded. The 

results of both extractions are reported and the original sample results are reported with a "B" qualifier.

WG1680581-2: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2243727-02: Results for this sample cannot be reported.

L2243727-01D: The sample was centrifuged and decanted prior to extraction due to sample matrix. The 

sample has elevated detection limits due to the dilution required by the elevated concentrations of target 

compounds in the sample.

L2243727-01D, -03, and -04: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. 

Low recoveries of this surrogate demonstrate that the associated compounds have been converted to a 

Serial_No:09192216:15
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Case Narrative (continued)

VTDECP2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2243727

09/19/22

different PFAS constituent (Limit 0-25%).

L2243727-03: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1676075-3: Extracted Internal Standard recoveries were outside the acceptance criteria for individual 

analytes. Please refer to the surrogate section of the report for details.

WG1676075-4: This blank represents the oxidation blank associated with L2243727-01D, -03, and -04.

WG1676075-4: The following surrogate is a negative control for the TOP Assay: M2-4:2FTS. Low recoveries 

of this surrogate demonstrate that the associated compounds have been converted to a different PFAS 

constituent (Limit 0-25%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  09/19/22                  

Serial_No:09192216:15
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SEMIVOLATILES
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

JF

F

J

J

J

Dilution Factor

ND

81.2

54.3

21.4

309

ND

164

ND

82.3

14400

ND

ND

1900

22.0

ND

ND

64.0

ND

ND

ND

81.6

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

87.9

09/19/22

VTPF-WW TANKClient ID:
08/10/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/28/22 18:23
SG

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

17.9

17.4

10.5

19.9

14.4

10.8

9.90

16.5

10.4

58.6

30.2

13.7

22.2

13.4

53.3

49.2

28.5

11.4

43.1

25.5

35.3

16.4

14.4

10.9

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101

108

95

117

100

97

96

94

275

98

95

93

70

91

93

91

100

113

93

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

VTPF-WW TANKClient ID:
08/10/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-01Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

JF

J

Dilution Factor

365

870

41.8

1570

ND

299

ND

78.7

ND

3.38

328

6.43

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

48.8

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

9.77

09/19/22

VTPF-WW TANKClient ID:
08/10/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/14/22 10:22
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

1.99

1.93

1.16

1.60

1.20

1.10

1.84

1.15

3.36

1.52

2.46

1.48

5.47

1.27

4.79

1.82

1.60

1.21

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

102

104

109

5

90

107

114

112

101

105

103

111

92

92

81

66

70

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VTPF-WW TANKClient ID:
08/10/22 13:00Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-01Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

JF

JF

B

Dilution Factor

1.23

1.38

0.265

ND

1.15

ND

0.490

ND

0.682

5.51

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

1.84

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 05:33
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.376

0.365

0.219

0.417

0.302

0.226

0.208

0.346

0.218

1.23

0.634

0.288

0.464

0.280

1.12

1.03

0.597

0.240

0.903

0.534

0.741

0.343

0.302

0.228

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

89

98

90

244

86

90

94

86

174

80

81

80

171

51

69

31

68

63

57

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Surrogate % Recovery Qualifier

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15

Page 13 of 55



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

Dilution Factor

7.52

1.91

ND

1.33

ND

0.632

ND

0.711

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

9.93

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

1.98

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 19:35
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.405

0.393

0.236

0.326

0.243

0.224

0.373

0.234

0.683

0.310

0.500

0.302

1.11

0.258

0.973

0.369

0.325

0.246

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

102

124

115

0

108

106

109

84

74

68

62

79

69

61

66

64

64

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

1.80

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

139

103

14-147

69-131

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

BODYCOTE-WW TANKClient ID:
08/10/22 08:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-03Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 16:29
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.20

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15

Page 16 of 55



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

B

J

Dilution Factor

17.4

0.679

ND

ND

0.754

ND

ND

ND

1.34

5.33

ND

ND

ND

ND

ND

ND

ND

ND

1.12

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

1.78

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
08/24/22 05:50
JW

ALPHA 23528
Extraction Date: 08/16/22 11:00

MDL

0.363

0.352

0.212

0.402

0.292

0.218

0.200

0.334

0.210

1.18

0.612

0.277

0.448

0.270

1.08

0.996

0.576

0.231

0.871

0.516

0.715

0.331

0.291

0.220

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

85

93

85

236

87

89

86

82

115

74

81

75

102

56

69

20

51

64

53

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

J

Dilution Factor

20.2

1.51

ND

0.979

ND

0.452

ND

1.30

ND

ND

0.513

ND

ND

ND

0.990

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

9.10

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

1.82

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/11/22 19:51
SG

ALPHA 23528
Extraction Date: 08/17/22 16:50

MDL

0.371

0.360

0.217

0.298

0.223

0.205

0.342

0.215

0.626

0.284

0.459

0.277

1.02

0.237

0.892

0.339

0.298

0.226

Sample Depth:

Serial_No:09192216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

99

124

117

0

106

107

112

88

80

76

66

96

92

77

74

72

72

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VTDECP2

Not Specified

L2243727

1.78

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

89

75

14-147

69-131

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/19/22

VISHAY-TREATMENT TANKClient ID:
08/10/22 10:45Date Collected:
08/12/22Date Received:

VTSample Location:

L2243727-04Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/10/22 16:46
MP

ALPHA 23528
Extraction Date: 08/28/22 14:00

MDL

1.19

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09192216:15
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

RESULTS SUMMARY

L2243727-01Lab ID:

VTPF-WW TANKClient ID:
VTSample Location:

08/10/22 13:00Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

81.2

54.3

309

ND

164

ND

82.3

ND

ND

1900

22.0

ND

ND

ND

ND

ND

ND

J

J

JF

F

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

365

870

41.8

1570

ND

299

ND

78.7

ND

3.38

328

6.43

ND

ND

ND

ND

ND

ND

JF

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

365

789

0

1260

0

135

0

0

0

3.38

0

0

0

0

0

0

0

0

2550

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:09192216:15
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243727-03Lab ID:

BODYCOTE-WW TANKClient ID:
VTSample Location:

08/10/22 08:45Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

1.23

1.38

0.265

1.15

ND

0.490

ND

0.682

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

JF

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

7.52

1.91

ND

1.33

ND

0.632

ND

0.711

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.29

0.530

0

0.180

0

0.142

0

0.029

0

0

0

0

0

0

0

0

0

0

7.17

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/19/22

L2243727-04Lab ID:

VISHAY-TREATMENT TANKClient ID:
VTSample Location:

08/10/22 10:45Date Collected:

08/12/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

17.4

0.679

ND

0.754

ND

ND

ND

1.34

ND

ND

ND

ND

ND

ND

1.12

ND

ND

ND

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

20.2

1.51

ND

0.979

ND

0.452

ND

1.30

ND

ND

0.513

ND

ND

ND

0.990

ND

ND

ND

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

2.80

0.831

0

0.225

0

0.452

0

0

0

0

0.513

0

0

0

0

0

0

0

4.82

J

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

08/26/22 16:04
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/16/22 11:00

09/19/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

4.82

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1675760-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

08/26/22 16:04
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/16/22 11:00

09/19/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1675760-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

91

110

86

60

89

90

85

91

63

86

88

89

64

110

92

33

94

90

86

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/11/22 16:49
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/11/22 16:49
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1676075-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

107

128

116

116

110

105

102

108

98

96

103

101

120

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/11/22 17:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.07

0.460

ND

0.516

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03-04    
Batch:   WG1676075-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/11/22 17:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/17/22 16:50

09/19/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01,03-04    
Batch:   WG1676075-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

112

118

0

113

107

106

84

78

70

64

88

81

72

72

57

62

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/10/22 14:50
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/28/22 14:00

09/19/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-04    Batch:   WG1680581-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/10/22 14:50
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/28/22 14:00

09/19/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   02-04    Batch:   WG1680581-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

95

109

83

69

89

90

90

102

75

108

92

114

85

92

124

37

93

114

134

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 101

 102

 98

 98

 100

 95

 103

 108

 104

 107

 98

 106

 94

 91

 103

 83

 100

 96

 91

 100

 98

 101

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1675760-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Qual Qual Qual

Serial_No:09192216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 93

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1675760-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

88
104
90
62
88
87
87
86
64
85
95
88
68
90
89
45
93
85
90

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 94

 90

 88

 93

 105

 92

 110

 96

 96

 94

 104

 98

 104

 95

 104

 95

 102

 83

92

90

86

91

102

91

107

96

115

104

121

109

116

81

119

94

105

98

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

0

2

2

3

1

3

0

18

10

15

11

11

16

13

1

3

17

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03-04    Batch:   WG1676075-2   WG1676075-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Qual Qual Qual

Serial_No:09192216:15

Page 35 of 55



Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01,03-04    Batch:   WG1676075-2   WG1676075-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

109
131
117
114
111
107
102
110
104
101
109
108
127

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

108
127
120
134
120
106
100
95
88
87
105
108
112

Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 96

 94

 95

 101

 94

 99

 96

 111

 93

 105

 96

 89

 95

 88

 99

 98

 94

 91

 138

 94

 100

 92

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-04    Batch:   WG1680581-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Qual Qual Qual

Serial_No:09192216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 91

 93

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   02-04    Batch:   WG1680581-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100
114
95
85
89
90
98
101
90
104
104
122
103
101
125
46
91
127
148

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/19/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

10.5

12.4

4.49

ND

15.2

ND

3.77

3.68

9.79

7.38B

ND

2.19F

9.95F

1.29JF

1.19J

ND

ND

ND

ND

ND

1.18JF

ND

49.4

53.0

38.6

42.1

56.1

37.3

43.1

47.6

53.1

45.9

37.2

45.3

50.5

46.5

37.9

31.1

46.3

47.8

17.5F

40.2F

48.9

43.0

 105

 109

 103

 121

 110

 106

 106

 129

 116

 109

 105

 116

 117

 122

 103

 87

 124

 129

 49

 108

 128

 116

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1675760-3     QC Sample: L2242946-01    Client ID:  MS 
Sample 

37.2

37.2

33

34.9

37.2

35

37.2

34

37.2

35.4

35.5

37.2

34.5

37.2

35.7

35.8

37.2

37.2

35.9

37.2

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Recovery
LimitsQual Qual Qual

Serial_No:09192216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

46.6

48.7

 125

 131

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1675760-3     QC Sample: L2242946-01    Client ID:  MS 
Sample 

37.2

37.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

358

190

348

34

29

34

71

67

80

81

34

55

85

74

19

83

87

81

77

% Recovery Qualifier

Q

Q

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

4.50

5.48

6.19

ND

5.74

ND

5.27

0.987J

10.0F

ND

ND

1.97F

71.7

2.21F

ND

ND

ND

0.621JF

1.70JF

3.57

0.865J

ND

40.6

42.3

36.8

35.8

43.2

34.2

40.0

38.7

43.1

38.9

36.1

34.8

99.7

34.1

34.2

35.6

36.5

32.6

52.6

40.1F

34.4

33.9

 99

 101

 94

 104

 102

 99

 95

 113

 91

 112

 104

 90

 83

 87

 98

 101

 100

 88

 144

 100

 92

 93

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-04    QC Batch ID: WG1680581-3     QC Sample: L2245976-01    Client ID:  MS 
Sample 

36.5

36.5

32.4

34.3

36.5

34.4

36.5

33.4

36.5

34.8

34.9

36.5

33.9

36.5

35.1

35.2

36.5

36.5

35.3

36.5

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

Recovery
LimitsQual Qual Qual

Serial_No:09192216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

36.2F

28.8

 99

 79

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 02-04    QC Batch ID: WG1680581-3     QC Sample: L2245976-01    Client ID:  MS 
Sample 

36.5

36.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VTDECP2

Not Specified

L2243727

09/19/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

112

137

125

84

76

111

94

57

66

89

115

166

73

78

13

89

79

82

80

% Recovery Qualifier

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

1.35J

ND

5.14

1.17J

3.51

2.19

15.2

1.62J

5.38

1.73J

12.1

0.297JF

ND

ND

ND

ND

1.20J

ND

3.86

0.786J

2.84

1.81J

11.8

1.35J

5.24

1.55J

6.30

0.608JF

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

28

NC

21

NC

25

NC

3

NC

63

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1675760-4    QC Sample:  L2242985-03  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

90

216 Q

70-131

12-142

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

76

192

%Recovery Qualifier

Q

Qual

Q

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1675760-4    QC Sample:  L2242985-03  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

85

92

90

86

73

78

66

63

54

65

59

51

Q

57-129

60-129

71-134

62-129

59-139

69-131

62-124

24-116

55-137

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

71

77

76

72

66

68

65

60

56

58

51

50

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)

Serial_No:09192216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

0.651J

0.866J

ND

ND

ND

ND

0.495J

0.262J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.564J

0.828J

ND

0.316JF

ND

0.271J

0.613J

0.468JF

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

09/19/22

Qual

Serial_No:09192216:15
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

76

85

82

111

63

71

88

93

100

92

91

108

93

69

101

11

59

89

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

76

86

83

116

61

69

93

80

100

100

98

107

106

87

109

10

87

120

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  02-04    QC Batch ID:  WG1680581-4    QC Sample:  L2245976-02  Client 
ID:  DUP Sample 

VTDECP2

Not Specified

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 147 Q 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/19/22

168

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)

Serial_No:09192216:15
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*Values in parentheses indicate holding time in days

L2243727-01A

L2243727-01B

L2243727-01C

L2243727-01D

L2243727-02A

L2243727-02B

L2243727-02C

L2243727-02D

L2243727-03A

L2243727-03B

L2243727-03C

L2243727-03D

L2243727-04A

L2243727-04B

L2243727-04C

L2243727-04D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VTDECP2

Not Specified

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

-

-

-

-

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

A2-537-ISOTOPE(14),A2-TOP-537-
ISOTOPE(14)

Project Name:

Project Number:

L2243727Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

09/19/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:09192216:15
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VTDECP2Project Name:

Project Number:

L2243727Lab Number:

Report Date: 09/19/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2243727VTDECP2

Not Specified 09/19/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -
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 -
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 -

Serial_No:09192216:15

Page 50 of 55



Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:
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Not Specified 09/19/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Data Qualifiers

M

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2243727VTDECP2

Not Specified

REFERENCES 

09/19/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2245047

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

09/27/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2245047-01

L2245047-02

L2245047-03

L2245047-04

Alpha 
Sample ID

EDLUND WW TANK

BODYCOTE-WW TANK

VISHAY-WW TANK

VT PF-WW TANK

Client ID

VT

VT

VT

VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2245047
09/27/22

08/17/22 06:30

08/17/22 09:00

08/17/22 10:45

08/17/22 12:35

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

WATER

08/19/22

08/19/22

08/19/22

08/19/22
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Project Number:

Lab Number:

Report Date:
L2245047

09/27/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)
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Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2245047

09/27/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2245047-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix

L2245047-01, -02, -03, WG1679735-1, WG1679735-2, WG1679735-3, and WG1679735-4: Extracted 

Internal Standard recoveries were outside the acceptance criteria for individual analytes. Please refer to the 

surrogate section of the report for details.

L2245047-04D: The sample was centrifuged and decanted prior to extraction due to sample matrix.

L2245047-04D: The sample has elevated detection limits due to the dilution required by the sample matrix.

The WG1679735-3 MS recoveries, performed on L2245047-02, are outside the acceptance criteria for 

perfluoroundecanoic acid (pfuna) (156%).

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2245047-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2245047-01, -02, -03, -04RE and WG1680745-4: The following surrogate is a negative control for the TOP 

Assay: M2-4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been 

converted to a different PFAS constituent (Limit 0-25%).

L2245047-01,-02, -03, WG1680745-4 and WG1691701-4: Extracted Internal Standard recoveries were 

outside the acceptance criteria for individual analytes. Please refer to the surrogate section of the report for 

details.

L2245047-04RE: The sample was re-extracted at lesser volume with the method required holding time 

exceeded due to matrix interference in the original extraction. The results of the re-extraction are reported.

WG1680745-4: This blank represents the oxidation blank associated with L2245047-01 through -03.
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Report Date:
L2245047

09/27/22

WG1691701-4: This blank represents the oxidation blank associated with L2245047-04RE.

The WG1680745-2/-3 LCS/LCSD RPD(s), associated with L2245047-01 through -03, are above the 

acceptance criteria for perfluorodecanesulfonic acid (pfds) (31%).

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  09/27/22                  
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

Dilution Factor

2.90

ND

ND

ND

ND

ND

ND

ND

1.18

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

09/27/22

EDLUND WW TANKClient ID:
08/17/22 06:30Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/20/22 23:53
SG

ALPHA 23528
Extraction Date: 08/25/22 16:57

MDL

2.04

1.98

1.19

2.26

1.64

1.23

1.13

1.88

1.18

6.66

3.44

1.56

2.52

1.52

6.06

5.60

3.24

1.30

4.90

2.90

4.02

1.86

1.64

1.24

Sample Depth:

Serial_No:09272210:16
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

87

91

92

141

94

65

85

95

160

89

96

94

125

62

74

27

66

75

63

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/27/22

EDLUND WW TANKClient ID:
08/17/22 06:30Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16

Page 9 of 56



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

Dilution Factor

27.5

ND

ND

2.30

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

09/27/22

EDLUND WW TANKClient ID:
08/17/22 06:30Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/21/22 09:22
SG

ALPHA 23528
Extraction Date: 08/29/22 15:50

MDL

2.04

1.98

1.19

1.64

1.23

1.13

1.88

1.18

3.44

1.56

2.52

1.52

5.60

1.30

4.90

1.86

1.64

1.24

Sample Depth:

Serial_No:09272210:16

Page 10 of 56



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

65

64

77

6

61

73

88

82

66

84

54

62

50

58

67

69

60

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/27/22

EDLUND WW TANKClient ID:
08/17/22 06:30Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16

Page 11 of 56



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

JF

Dilution Factor

0.378

0.438

ND

ND

0.627

ND

0.312

ND

0.469

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.609

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

1.75

09/27/22

BODYCOTE-WW TANKClient ID:
08/17/22 09:00Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/08/22 17:03
MP

ALPHA 23528
Extraction Date: 08/25/22 16:57

MDL

0.357

0.347

0.208

0.396

0.287

0.215

0.197

0.329

0.207

1.17

0.602

0.273

0.441

0.266

1.06

0.980

0.567

0.228

0.858

0.508

0.704

0.326

0.286

0.217

Sample Depth:

Serial_No:09272210:16

Page 12 of 56



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

104

117

111

261

98

96

113

106

215

99

109

99

187

91

87

31

90

81

151

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

09/27/22

BODYCOTE-WW TANKClient ID:
08/17/22 09:00Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16

Page 13 of 56



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

Dilution Factor

6.73

1.25

ND

1.22

ND

0.453

ND

0.410

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

8.84

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

1.77

09/27/22

BODYCOTE-WW TANKClient ID:
08/17/22 09:00Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-02Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/21/22 09:38
SG

ALPHA 23528
Extraction Date: 08/29/22 15:50

MDL

0.361

0.350

0.210

0.290

0.217

0.199

0.332

0.209

0.608

0.276

0.446

0.269

0.991

0.230

0.867

0.329

0.289

0.219

Sample Depth:

Serial_No:09272210:16

Page 14 of 56



Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

84

82

87

0

70

86

105

88

81

91

76

76

54

68

81

76

66

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/27/22

BODYCOTE-WW TANKClient ID:
08/17/22 09:00Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-02Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16

Page 15 of 56



Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

Dilution Factor

19.9

ND

ND

ND

ND

ND

ND

ND

1.03

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

1.92

09/27/22

VISHAY-WW TANKClient ID:
08/17/22 10:45Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/08/22 17:36
MP

ALPHA 23528
Extraction Date: 08/25/22 16:57

MDL

0.392

0.381

0.229

0.435

0.316

0.236

0.217

0.362

0.227

1.28

0.662

0.300

0.485

0.292

1.17

1.08

0.623

0.250

0.943

0.558

0.774

0.358

0.315

0.238

Sample Depth:

Serial_No:09272210:16
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90

104

89

140

87

86

92

94

112

106

98

91

103

105

114

18

112

106

183

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

09/27/22

VISHAY-WW TANKClient ID:
08/17/22 10:45Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

Dilution Factor

24.0

0.769

ND

0.631

ND

0.300

ND

0.550

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

8.81

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

1.76

09/27/22

VISHAY-WW TANKClient ID:
08/17/22 10:45Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-03Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/21/22 09:55
SG

ALPHA 23528
Extraction Date: 08/29/22 15:50

MDL

0.360

0.349

0.210

0.289

0.216

0.198

0.331

0.208

0.606

0.275

0.444

0.268

0.987

0.229

0.864

0.328

0.288

0.218

Sample Depth:

Serial_No:09272210:16
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

77

76

83

0

68

80

96

88

70

90

76

79

70

90

79

77

66

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/27/22

VISHAY-WW TANKClient ID:
08/17/22 10:45Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-03Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

Dilution Factor

1140

2350

48.7

2870

ND

392

ND

132

ND

8.76

708

20.3

ND

1.46

ND

4.26

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

09/27/22

VT PF-WW TANKClient ID:
08/17/22 12:35Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-04Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/26/22 17:45
SG

ALPHA 23528
Extraction Date: 09/26/22 06:25

MDL

2.04

1.98

1.19

1.64

1.23

1.13

1.88

1.18

3.44

1.56

2.52

1.52

5.60

1.30

4.90

1.86

1.64

1.24

Sample Depth:

Serial_No:09272210:16
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

86

78

120

0

77

84

112

92

80

107

76

70

61

51

148

139

139

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/27/22

VT PF-WW TANKClient ID:
08/17/22 12:35Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-04Lab ID:

Field Prep: Not Specified

RE

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

F

Dilution Factor

ND

76.2

45.3

ND

259

ND

144

ND

77.7

11200

ND

ND

987

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

377

09/27/22

VT PF-WW TANKClient ID:
08/17/22 12:35Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-04Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
09/22/22 08:57
SG

ALPHA 23528
Extraction Date: 08/25/22 16:57

MDL

77.0

74.7

44.9

85.2

61.9

46.2

42.5

70.9

44.5

251.

130.

58.8

95.0

57.3

228.

211.

122.

49.0

185.

109.

152.

70.2

61.7

46.8

Sample Depth:

Serial_No:09272210:16
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

97

108

105

108

106

96

92

98

110

94

99

103

97

85

103

89

79

105

82

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
CriteriaSurrogate % Recovery Qualifier

09/27/22

VT PF-WW TANKClient ID:
08/17/22 12:35Date Collected:
08/19/22Date Received:

VTSample Location:

L2245047-04Lab ID:

Field Prep: Not Specified

D

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:09272210:16
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/27/22

RESULTS SUMMARY

L2245047-01Lab ID:

EDLUND WW TANKClient ID:
VTSample Location:

08/17/22 06:30Date Collected:

08/19/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

2.90

ND

ND

ND

ND

ND

ND

1.18

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

27.5

ND

ND

2.30

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

24.6

0

0

2.30

0

0

0

0

0

0

0

0

0

0

0

0

0

0

26.9

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:09272210:16
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/27/22

L2245047-02Lab ID:

BODYCOTE-WW TANKClient ID:
VTSample Location:

08/17/22 09:00Date Collected:

08/19/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

0.378

0.438

ND

0.627

ND

0.312

ND

0.469

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.73

1.25

ND

1.22

ND

0.453

ND

0.410

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

6.35

0.812

0

0.593

0

0.141

0

0

0

0

0

0

0

0

0

0

0

0

7.9

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/27/22

L2245047-03Lab ID:

VISHAY-WW TANKClient ID:
VTSample Location:

08/17/22 10:45Date Collected:

08/19/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

19.9

ND

ND

ND

ND

ND

ND

1.03

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

24.0

0.769

ND

0.631

ND

0.300

ND

0.550

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

4.10

0.769

0

0.631

0

0.300

0

0

0

0

0

0

0

0

0

0

0

0

5.8

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

09/27/22

L2245047-04Lab ID:

VT PF-WW TANKClient ID:
VTSample Location:

08/17/22 12:35Date Collected:

08/19/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

ND

76.2

45.3

259

ND

144

ND

77.7

ND

ND

987

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

F

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1140

2350

48.7

2870

ND

392

ND

132

ND

8.76

708

20.3

ND

1.46

ND

4.26

ND

ND

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1140

2270

3.40

2610

0

248

0

54.3

0

8.76

0

20.3

0

1.46

0

4.26

0

0

6370

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/08/22 16:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/25/22 16:57

09/27/22

Analyst: MP

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1679735-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/08/22 16:30
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/25/22 16:57

09/27/22

Analyst: MP

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01-04    Batch:   WG1679735-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

96

111

94

88

90

88

97

99

93

104

106

103

111

80

88

35

78

87

144 Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/21/22 08:15
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/29/22 15:50

09/27/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1680745-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:09272210:16

Page 30 of 56



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/21/22 08:15
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/29/22 15:50

09/27/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-04    Batch:
  WG1680745-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108

126

90

97

114

107

121

109

101

98

111

92

90

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/21/22 09:05
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/29/22 15:50

09/27/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.11

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-03    Batch:
  WG1680745-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/21/22 09:05
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 08/29/22 15:50

09/27/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01-03    Batch:
  WG1680745-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

76

76

88

0

67

79

99

83

72

68

58

64

52

60

78

81

67

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/26/22 16:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 09/26/22 06:25

09/27/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   04    Batch:   
WG1691701-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:09272210:16
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/26/22 16:39
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 09/26/22 06:25

09/27/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   04    Batch:   
WG1691701-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108

116

119

109

106

112

116

112

118

112

106

98

81

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:09272210:16
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/26/22 17:28
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 09/26/22 06:25

09/27/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

5.72

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   04    Batch:   
WG1691701-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/26/22 17:28
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 09/26/22 06:25

09/27/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   04    Batch:   
WG1691701-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

83

84

111

0

84

84

106

91

90

102

82

76

66

64

163

146

155

Q

Q

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 112

 111

 111

 121

 112

 116

 112

 130

 107

 121

 93

 97

 108

 105

 140

 93

 118

 144

 96

 110

 118

 118

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1679735-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

Qual Qual Qual

Serial_No:09272210:16
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 117

 71

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1679735-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

101
118
100
102
98
97
103
108
105
118
115
108
121
88
99
40
88
93

157

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136Q

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/27/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09272210:16
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 87

 83

 84

 84

 83

 78

 98

 74

 97

 87

 98

 92

 100

 94

 84

 106

 91

 90

88

85

86

82

93

82

110

84

100

81

98

95

106

93

115

94

80

68

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

1

2

2

2

11

5

12

13

3

7

0

3

6

1

31

12

13

28

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01-03    Batch:   WG1680745-2   WG1680745-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

Qual Qual Qual

Q

Serial_No:09272210:16
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01-03    Batch:   WG1680745-2   WG1680745-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

99
114
85
91
109
102
117
103
92
92
109
79
93

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

98
111
90
85
101
100
99
105
96
94
108
83
63

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/27/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09272210:16
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 96

 95

 91

 96

 96

 93

 106

 87

 83

 88

 95

 93

 84

 108

 85

 95

 87

 98

106

105

100

107

108

102

118

95

92

95

106

104

94

116

91

109

100

107

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

10

10

9

11

12

9

11

9

10

8

11

11

11

7

7

14

14

9

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   04    Batch:   WG1691701-2   WG1691701-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

Qual Qual Qual

Serial_No:09272210:16
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   04    Batch:   WG1691701-2   WG1691701-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

108
114
120
109
108
117
119
115
122
110
102

2
99
84

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137

0-25
48-131
22-136

107
115
123
108
106
117
119
113
124
109
104

2
95
87

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

09/27/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:09272210:16
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

0.378J

0.438J

ND

ND

0.627J

ND

0.312J

ND

0.469J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.609JF

ND

ND

40.6

39.9

35.5

41.7

40.4

38.7

40.4

41.9

38.8

41.0

35.2

35.8

35.6

37.2

44.6

33.6

44.6

55.3

31.9

40.0

45.6

44.4

 114

 112

 113

 126

 112

 116

 113

 130

 108

 122

 104

 101

 108

 105

 131

 99

 126

 156

 93

 111

 129

 125

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1679735-3     QC Sample: L2245047-02    Client ID:  
BODYCOTE-WW TANK 

35.4

35.4

31.4

33.2

35.4

33.3

35.4

32.3

35.4

33.7

33.8

35.4

32.8

35.4

34

34

35.4

35.4

34.2

35.4

35.4

35.4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

Recovery
LimitsQual Qual

Q

Qual
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

46.0

28.1

 130

 79

-

-

-

-

48-158

59-182

-

-

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01-04    QC Batch ID: WG1679735-3     QC Sample: L2245047-02    Client ID:  
BODYCOTE-WW TANK 

35.4

35.4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2245047

09/27/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

10-162

12-142

14-147

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

187

240

209

80

84

76

97

96

95

105

69

121

99

111

29

106

101

99

102

% Recovery Qualifier

Q

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

19.9

ND

ND

ND

ND

ND

ND

ND

1.03J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

19.6

ND

ND

ND

ND

ND

ND

ND

0.967J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

2

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1679735-4    QC Sample:  L2245047-03  Client 
ID:  VISHAY-WW TANK 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

09/27/22

Qual
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1679735-4    QC Sample:  L2245047-03  Client 
ID:  VISHAY-WW TANK 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

87

101

86

133

83

83

89

92

102

97

94

87

95

95

110

24

106

100

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/27/22

90

104

89

140

87

86

92

94

112

106

98

91

103

105

114

18

112

106

%Recovery Qualifier

Qual

(Extracted Internal Standard)
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01-04    QC Batch ID:  WG1679735-4    QC Sample:  L2245047-03  Client 
ID:  VISHAY-WW TANK 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 173 Q 22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

09/27/22

183

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)
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*Values in parentheses indicate holding time in days

L2245047-01A

L2245047-01B

L2245047-01C

L2245047-01D

L2245047-02A

L2245047-02B

L2245047-02C

L2245047-02D

L2245047-03A

L2245047-03B

L2245047-03C

L2245047-03D

L2245047-04A

L2245047-04B

L2245047-04C

L2245047-04D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

3.4

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2245047Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

09/27/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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VT DEC P2Project Name:

Project Number:

L2245047Lab Number:

Report Date: 09/27/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2245047VT DEC P2

Not Specified 09/27/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2245047VT DEC P2

Not Specified 09/27/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2245047VT DEC P2

Not Specified 09/27/22

Data Qualifiers

M

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:09272210:16
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2245047VT DEC P2

Not Specified

REFERENCES 

09/27/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2254154

Weston & Sampson

Not Specified

VT DEC P2

Client:

Project Name:

Project Number:

11/02/22

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

98 South Main Street

Suite 2

Steven LaRosaATTN:

ANALYTICAL REPORT

Waterbury, VT  05676

Certifications & Approvals: MA (M-MA030), NH NELAP (2062),  CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), RI (LAO00299), TX (T104704419), VT (VT-0015), 
VA (460194),  WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

(802) 244-5051Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2254154-01

Alpha 
Sample ID

EDLUND-WW TANK

Client ID

VT

Sample 
Location

VT DEC P2

Not Specified

Project Name:
Project Number:

Lab Number: 
Report Date:

L2254154
11/02/22

09/27/22 07:00

Collection 
Date/TimeMatrix Receive Date

WATER 09/30/22
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Page 2 of 49



VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2254154

11/02/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:11022216:15
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Case Narrative (continued)

VT DEC P2

Not Specified

Project Name:

Project Number:

Lab Number:

Report Date:
L2254154

11/02/22

Report Submission

All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the 

MDL column.

Perfluorinated Alkyl Acids by Isotope Dilution

L2254154-01 and -01RE: The sample has elevated detection limits due to the limited sample volume utilized 

during extraction, as required by the sample matrix.

L2254154-01 and -01RE: Extracted Internal Standard recoveries were outside the acceptance criteria for 

individual analytes. Please refer to the surrogate section of the report for details.

The WG1697897-1 Method Blank, associated with L2254154-01, has concentrations above the reporting 

limits for 6:2FTS. The sample was re-extracted with the method required holding time exceeded. The results of

both extractions are reported and the original sample results are reported with a "B" qualifier.

Perfluorinated Alkyl Acids by Isotope Dil. (Post-Treatment)

L2254154-01: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

L2254154-01 and WG1697787-4: The following surrogate is a negative control for the TOP Assay: M2-

4:2FTS. Low recoveries of this surrogate demonstrate that the associated compounds have been converted to 

a different PFAS constituent (Limit 0-25%).

WG1697787-4: This blank represents the oxidation blank associated with L2254154-01.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  11/02/22                  
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FF

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

J

J

J

J

J

Dilution Factor

24.6

3.26

ND

3.52

ND

1.52

ND

3.88

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
10/12/22 20:35
RS

ALPHA 23528
Extraction Date: 10/11/22 07:25

MDL

2.04

1.98

1.19

1.64

1.23

1.13

1.88

1.18

3.44

1.56

2.52

1.52

5.60

1.30

4.90

1.86

1.64

1.24

Sample Depth:

Serial_No:11022216:15
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

96

105

109

5

83

91

119

98

95

110

88

96

81

83

83

70

64

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Acceptance 
CriteriaSurrogate % Recovery Qualifier

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)

Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

G

J

J

JF

B

Dilution Factor

35.1

ND

ND

ND

2.28

ND

1.80

ND

2.88

25.5

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
10/23/22 22:39
SG

ALPHA 23528
Extraction Date: 10/11/22 10:55

MDL

2.04

1.98

1.19

2.26

1.64

1.23

1.13

1.88

1.18

6.66

3.44

1.56

2.52

1.52

6.06

5.60

3.24

1.30

4.90

2.90

4.02

1.86

1.64

1.24

Sample Depth:
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Parameter Result Dilution FactorQualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

90

59

111

238

78

72

115

92

198

81

113

82

179

54

83

37

72

74

63

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Acceptance 
Criteria

Q

Q

Q

Q

Surrogate % Recovery Qualifier

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

(Extracted Internal Standard) 

Serial_No:11022216:15

Page 10 of 49



1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)

Parameter Result Dilution Factor

ND ng/l 1

Qualifier Units RL

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

VT DEC P2

Not Specified

L2254154

10.0

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS) 186 14-147

Acceptance 
Criteria

Q

Surrogate % Recovery Qualifier

11/02/22

EDLUND-WW TANKClient ID:
09/27/22 07:00Date Collected:
09/30/22Date Received:

VTSample Location:

L2254154-01Lab ID:

Field Prep: Not Specified

RE

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

134,LCMSMS-ID
10/27/22 04:30
SG

ALPHA 23528
Extraction Date: 10/26/22 05:26

MDL

6.66

Sample Depth:

(Extracted Internal Standard) 

Serial_No:11022216:15

Page 11 of 49



VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

TOTAL OXIDIZABLE PRECURSOR ASSAY

11/02/22

RESULTS SUMMARY

L2254154-01Lab ID:

EDLUND-WW TANKClient ID:
VTSample Location:

09/27/22 07:00Date Collected:

09/30/22Date Received:
Field Prep: Not Specified

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Parameter Results Qualifier Units Results Qualifier Units Results Qualifier Units

Pre-Treatment Post-Treatment Difference

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Perfluorinated Carboxylic Acids (PFCA), Total

35.1

ND

ND

2.28

ND

1.80

ND

2.88

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

G

J

J

JF

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

24.6

3.26

ND

3.52

ND

1.52

ND

3.88

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

0

3.26

0

1.24

0

0

0

1.00

0

0

0

0

0

0

0

0

0

0

5.5

J

J

J

J

J

J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

Serial_No:11022216:15

Page 12 of 49



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/12/22 19:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 07:25

11/02/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1697787-1  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/12/22 19:12
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 07:25

11/02/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1697787-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

114

142

115

97

105

123

115

105

119

111

129

112

119

58-132

62-163

70-131

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/12/22 19:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 07:25

11/02/22

Analyst: RS

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

4.58

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

10.0

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

J ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1697787-4  

MDL

0.408

0.396

0.238

0.328

0.245

0.225

0.376

0.236

0.688

0.312

0.504

0.304

1.12

0.260

0.980

0.372

0.327

0.248

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/12/22 19:29
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 07:25

11/02/22

Analyst: RS

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab for sample(s):   01    Batch:   
WG1697787-4  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C3]Pentanoic Acid (M3PFPEA)

Perfluoro[1,2,3,4-13C4]Octanoic Acid (M4PFOA)

Perfluoro[1,2-13C2]Hexanoic Acid (M2PFHXA)

94

106

107

0

86

96

121

102

97

104

97

98

86

86

83

79

65

58-132

62-163

70-131

0-25

57-129

60-129

71-134

62-129

59-139

69-131

62-124

55-137

48-131

22-136

50-150

50-150

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/23/22 16:01
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 10:55

11/02/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

6.61

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1697897-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:11022216:15

Page 17 of 49



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/23/22 16:01
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/11/22 10:55

11/02/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1697897-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94

103

95

72

80

83

110

88

111

74

88

79

92

64

98

49

60

79

52

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/27/22 02:33
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/26/22 05:26

11/02/22

Analyst: SG

Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1704177-1  

MDL

0.408

0.396

0.238

0.452

0.328

0.245

0.225

0.376

0.236

1.33

0.688

0.312

0.504

0.304

1.21

1.12

0.648

0.260

0.980

0.580

0.804

0.372

0.327

0.248

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/27/22 02:33
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/26/22 05:26

11/02/22

Analyst: SG

Parameter Result RLUnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1704177-1  

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

100

110

114

86

104

103

114

107

115

98

100

101

120

83

113

36

80

100

89

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

5-112

27-126

48-131

22-136

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

(Extracted Internal Standard)

Serial_No:11022216:15
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

10/27/22 17:09
134,LCMSMS-IDAnalytical Method:

Analytical Date:
Extraction Method: ALPHA 23528
Extraction Date: 10/26/22 05:26

11/02/22

Analyst: LV

Perfluorooctanesulfonamide (FOSA)

Parameter Result

ND

RL

2.00ng/l

UnitsQualifier

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab for sample(s):   01    Batch:   WG1704177-1  

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 64 5-112

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

0.580

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

Perfluorononanesulfonic Acid (PFNS)

Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 102

 102

 98

 101

 102

 99

 114

 98

 117

 104

 115

 105

 109

 100

 98

 108

 114

 106

100

99

96

99

97

96

112

102

107

102

105

102

94

103

94

104

113

102

67-148

63-161

65-157

69-168

52-156

58-159

69-177

63-159

61-179

68-171

52-151

63-171

48-150

60-153

38-156

67-153

48-158

59-182

2

3

2

2

5

3

2

4

9

2

9

3

15

3

4

4

1

4

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1697787-2   WG1697787-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Qual Qual Qual

Serial_No:11022216:15
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution (Post-Treatment) - Mansfield Lab  Associated sample(s):   01    Batch:   WG1697787-2   WG1697787-3    

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

111
134
114
100
106
120
116
101
106
106
114
101
102

58-132
62-163
70-131
57-129
60-129
71-134
62-129
59-139
69-131
62-124
55-137
48-131
22-136

111
136
127
102
109
134
109
106
126
106
115
105
105

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

11/02/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 112

 111

 112

 115

 114

 105

 107

 128

 113

 135

 126

 115

 126

 124

 144

 105

 124

 120

 94

 112

 104

 119

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1697897-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Qual Qual Qual

Serial_No:11022216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 118

 130

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1697897-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

94
102
100
82
84
89
110
87
117
78
94
85
91
64
94
55
66
79
56

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

11/02/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic 
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic 
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

 100

 103

 102

 108

 99

 100

 102

 113

 99

 106

 113

 105

 120

 109

 108

 109

 98

 92

 116

 102

 100

 105

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1704177-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Qual Qual Qual

Serial_No:11022216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

 117

 105

-

-

48-158

59-182

-

-

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1704177-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

Perfluoro[13C4]Butanoic Acid (MPFBA)
Perfluoro[13C5]Pentanoic Acid (M5PFPEA)
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)
Perfluoro[13C8]Octanoic Acid (M8PFOA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
Perfluoro[13C9]Nonanoic Acid (M9PFNA)
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)
Perfluoro[13C8]Octanesulfonamide (M8FOSA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

105
112
114
88
105
106
117
109
124
100
100
98
111
83
110
43
78
100
93

58-132
62-163
70-131
12-142
57-129
60-129
71-134
62-129
14-147
59-139
69-131
62-124
10-162
24-116
55-137
5-112
27-126
48-131
22-136

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

11/02/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorooctanesulfonamide (FOSA)  107 - 46-170 - 30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):   01    Batch:   WG1704177-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

Perfluoro[13C8]Octanesulfonamide (M8FOSA) 63 5-112

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

11/02/22

Acceptance
Criteria

Qual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid-
Branched (br-PFHxS)
Perfluorohexanesulfonic Acid-Linear 
(L-PFHxS)
Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

ND

0.482J

ND

ND

0.584JF

ND

0.657J

ND

ND

ND

1.78J

5.24B

ND

ND

1.33J

ND

ND

ND

ND

ND

ND

ND

42.9

43.7

37.7

41.7

43.8

36.6

41.4

8.10

34.0

42.2

45.9

48.0

43.8

45.1

43.6

45.1

54.9

32.2

45.3

43.2

32.8

48.0F

 113

 113

 111

 117

 113

 102

 107

 112

 110

 121

 116

 118

 121

 118

 120

 118

 150

 88

 119

 113

 89

 126

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

69-177

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1697897-3     QC Sample: L2253632-01    Client ID:  MS 
Sample 

38.1

38.1

33.8

35.7

38.1

35.9

38.1

7.24

30.8

34.8

38.1

36.3

36.3

38.1

35.3

38.1

36.6

36.6

38.1

38.1

36.8

38.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Recovery
LimitsQual Qual Qual

Serial_No:11022216:15
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N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

3.09

ND

ND

ND

ND

ND

ND

ND

35.0

51.0

47.7

47.7

569

36.4

47.5

10.0

 84

 134

 125

 125

 153

 101

 125

 26

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

45-170

67-153

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1697897-3     QC Sample: L2253632-01    Client ID:  MS 
Sample 

38.1

38.1

38.1

38.1

371

36

38.1

38.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

Surrogate % Recovery
Acceptance

CriteriaQualifier

78

76

112

60

71

57

84

80

74

80

114

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1697897-3     QC Sample: L2253632-01    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

48-131

22-136

10-206

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

71

48

69

81

95

16

94

85

68

98

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic
Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid 
(PFPeS)
Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic 
Acid (6:2FTS)
Perfluoroheptanesulfonic Acid 
(PFHpS)
Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic
Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl 
Perfluorooctanesulfonamidoacetic 
Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

N-Ethyl 
Perfluorooctanesulfonamidoacetic 
Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

9.24

18.0

0.728J

ND

18.2

0.294J

5.03

2.37

10.0

1.99

ND

0.928J

8.10

1.43J

ND

ND

3.16

ND

ND

ND

4.35F

ND

45.0

58.3

34.9

41.4

57.9

37.8

45.6

44.8

53.7

39.9

43.0

40.9

52.2

44.2

41.3

37.1

43.9

33.4

30.8

38.9

40.6

35.2

 91

 102

 98

 112

 101

 101

 103

 118

 111

 101

 114

 102

 121

 109

 109

 98

 103

 85

 81

 99

 92

 89

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

67-148

63-161

65-157

37-219

69-168

52-156

58-159

69-177

63-159

49-187

61-179

68-171

52-151

63-171

56-173

48-150

60-166

60-153

38-156

46-170

45-170

67-153

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1704177-3     QC Sample: L2257791-01    Client ID:  MS 
Sample 

39.4

39.4

35

36.9

39.4

37.1

39.4

36

39.4

37.5

37.6

39.4

36.5

39.4

37.8

37.9

39.4

39.4

38

39.4

39.4

39.4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Recovery
LimitsQual Qual Qual

Serial_No:11022216:15
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Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid 
(HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid
(ADONA)
Perfluorohexadecanoic Acid 
(PFHxDA)
Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

38.3

37.9

357

32.9

42.5

34.6

 97

 96

 93

 88

 108

 88

-

-

-

-

-

-

-

-

-

-

-

-

48-158

59-182

57-162

69-143

40-167

10-119

-

-

-

-

-

-

30

30

30

30

30

30

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1704177-3     QC Sample: L2257791-01    Client ID:  MS 
Sample 

39.4

39.4

384

37.2

39.4

39.4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic 
Acid (M3HFPO-DA)
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

10-162

12-142

14-147

10-165

27-126

24-116

55-137

62-124

57-129

60-129

71-134

48-131

22-136

10-206

Surrogate % Recovery
Acceptance

CriteriaQualifier

114

208

202

92

51

51

87

80

85

83

110

62

29

16

% Recovery Qualifier

Q

Q

MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)
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Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab   Associated sample(s): 01    QC Batch ID: WG1704177-3     QC Sample: L2257791-01    Client ID:  MS 
Sample 

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

VT DEC P2

Not Specified

L2254154

11/02/22

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

58-132

62-163

5-112

69-131

62-129

59-139

70-131

Surrogate % Recovery
Acceptance

CriteriaQualifier

96

86

22

93

95

86

102

% Recovery Qualifier
MS MSD

Recovery
LimitsQual Qual Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

Perfluorooctanesulfonamide (FOSA)

229

697

23.4

3.62

804

12.3

810

42.6

1170E

97.0

4.59

55.7

93.3

1.50JF

2.85

ND

ND

ND

ND

ND

234

707

23.7

3.58

828

12.8

816

43.8

1370E

101

4.65

56.0

101

2.08

2.26

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

2

1

1

1

3

4

1

3

16

4

1

1

8

NC

23

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1697897-4    QC Sample:  L2253632-02  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

11/02/22

Qual

Serial_No:11022216:15
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N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

ND

ND

ND

ND

ND

ND

ND

ND

1.46J

ND

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1697897-4    QC Sample:  L2253632-02  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

94

74

81

116

62

81

109

75

159

96

86

65

94

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

Surrogate %Recovery Qualifier
Acceptance

Criteria

11/02/22

98

78

81

118

68

86

109

93

163

108

92

72

108

%Recovery Qualifier

Q

Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1697897-4    QC Sample:  L2253632-02  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

Perfluoro[13C8]Octanesulfonamide (M8FOSA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

49

70

40

39

58

51

83

61

24-116

55-137

5-112

27-126

48-131

22-136

10-165

10-206

Surrogate %Recovery Qualifier
Acceptance

Criteria

11/02/22

58

83

51

41

65

48

91

60

%Recovery Qualifier

Qual

(Extracted Internal Standard)

Serial_No:11022216:15
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Perfluorobutanoic Acid (PFBA)

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)

1H,1H,2H,2H-Perfluorohexanesulfonic Acid 
(4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHxS)

Perfluorooctanoic Acid (PFOA)

1H,1H,2H,2H-Perfluorooctanesulfonic Acid 
(6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)

1H,1H,2H,2H-Perfluorodecanesulfonic Acid 
(8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid 
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid 
(NEtFOSAA)

7.53

16.1

5.35

ND

15.8

ND

3.18

1.34J

6.15

4.98

ND

0.631J

3.18

0.396J

ND

ND

ND

ND

ND

ND

6.64

15.8

5.15

ND

15.0

ND

3.17

1.20J

6.40

1.73J

ND

0.755J

3.28

0.540J

ND

ND

ND

ND

ND

ND

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

13

2

4

NC

5

NC

0

NC

4

NC

NC

NC

3

NC

NC

NC

NC

NC

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1704177-4    QC Sample:  L2258293-01  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

11/02/22

Qual

Serial_No:11022216:15
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Perfluorododecanoic Acid (PFDoA)

Perfluorotridecanoic Acid (PFTrDA)

Perfluorotetradecanoic Acid (PFTA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-
Heptafluoropropoxy]-Propanoic Acid (HFPO-DA)
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA)

Perfluorohexadecanoic Acid (PFHxDA)

Perfluorooctadecanoic Acid (PFODA)

Perfluorododecane Sulfonic Acid (PFDoDS)

1H,1H,2H,2H-Perfluorododecanesulfonic Acid 
(10:2FTS)
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic 
Acid (9Cl-PF3ONS)
11-Chloroeicosafluoro-3-Oxaundecane-1-
Sulfonic Acid (11Cl-PF3OUdS)
Perfluoropropane Sulfonic Acid (PFPrS)

Perfluoro-3-Methoxypropanoic Acid (PFMPA)

Perfluoro-4-Methoxybutanoic Acid (PFMBA)

Perfluoro(2-Ethoxyethane)Sulfonic Acid 
(PFEESA)
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA)

PFOA/PFOS, Total

PFAS, Total (5)

PFAS, Total (6)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

9.33

14.5J

14.9J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

9.68

14.8J

15.3J

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

ng/l

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4

NC

NC

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1704177-4    QC Sample:  L2258293-01  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

11/02/22

Qual
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Units RPDParameter Native Sample Duplicate Sample
RPD 
Limits

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1704177-4    QC Sample:  L2258293-01  Client ID:  
DUP Sample 

VT DEC P2

Not Specified

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

Perfluoro[13C4]Butanoic Acid (MPFBA)

Perfluoro[13C5]Pentanoic Acid (M5PFPEA)

Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA)

Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA)

Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS)

Perfluoro[13C8]Octanoic Acid (M8PFOA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

Perfluoro[13C9]Nonanoic Acid (M9PFNA)

Perfluoro[13C8]Octanesulfonic Acid (M8PFOS)

Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA)

Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA)

N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA)

Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA)

Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA)

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-13C3-Propanoic Acid 
(M3HFPO-DA)
Perfluoro[13C2]Hexadecanoic Acid (M2PFHxDA)

1H,1H,2H,2H-Perfluorododecane Sulfonate (M2D4-10:2FTS)

84

82

104

181

80

86

111

92

173

86

88

79

136

54

86

59

80

82

84

48

122

Q

Q

58-132

62-163

70-131

12-142

57-129

60-129

71-134

62-129

14-147

59-139

69-131

62-124

10-162

24-116

55-137

27-126

48-131

22-136

10-165

10-206

50-150

Surrogate %Recovery Qualifier
Acceptance

Criteria

11/02/22

90

90

104

184

77

85

111

93

175

85

92

81

159

55

82

56

81

77

83

44

139

%Recovery Qualifier

Q

Q

Qual

(Extracted Internal Standard)
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*Values in parentheses indicate holding time in days

L2254154-01A

L2254154-01B

L2254154-01C

L2254154-01D

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

Plastic 250ml unpreserved

A

A

A

A

NA

NA

NA

NA

4.1

4.1

4.1

4.1

Y

Y

Y

Y

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

VT DEC P2

Not Specified

A2-537-ISOTOPE(14)

A2-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

A2-TOP-537-ISOTOPE(14)

Project Name:

Project Number:

L2254154Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

11/02/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH
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VT DEC P2Project Name:

Project Number:

L2254154Lab Number:

Report Date: 11/02/22

PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)

PERFLUOROALKYL SULFONIC ACIDS (PFSAs)

FLUOROTELOMERS

PERFLUOROALKANE SULFONAMIDES (FASAs)

PERFLUOROALKANE SULFONYL SUBSTANCES

PER- and POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

CHLORO-PERFLUOROALKYL SULFONIC ACIDS

PERFLUOROETHER SULFONIC ACIDS (PFESAs)

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluorooctadecanoic Acid
Perfluorohexadecanoic Acid
Perfluorotetradecanoic Acid
Perfluorotridecanoic Acid
Perfluorododecanoic Acid
Perfluoroundecanoic Acid
Perfluorodecanoic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluoroheptanoic Acid
Perfluorohexanoic Acid
Perfluoropentanoic Acid
Perfluorobutanoic Acid

Perfluorododecanesulfonic Acid
Perfluorodecanesulfonic Acid
Perfluorononanesulfonic Acid
Perfluorooctanesulfonic Acid
Perfluoroheptanesulfonic Acid
Perfluorohexanesulfonic Acid
Perfluoropentanesulfonic Acid
Perfluorobutanesulfonic Acid
Perfluoropropanesulfonic Acid

1H,1H,2H,2H-Perfluorododecanesulfonic Acid
1H,1H,2H,2H-Perfluorodecanesulfonic Acid
1H,1H,2H,2H-Perfluorooctanesulfonic Acid
1H,1H,2H,2H-Perfluorohexanesulfonic Acid

Perfluorooctanesulfonamide
N-Ethyl Perfluorooctane Sulfonamide
N-Methyl Perfluorooctane Sulfonamide

N-Ethyl Perfluorooctanesulfonamido Ethanol
N-Methyl Perfluorooctanesulfonamido Ethanol
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
N-Methyl Perfluorooctanesulfonamidoacetic Acid

2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid
4,8-Dioxa-3h-Perfluorononanoic Acid

11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid

Perfluoro(2-Ethoxyethane)Sulfonic Acid

Perfluoro-3-Methoxypropanoic Acid
Perfluoro-4-Methoxybutanoic Acid
Nonafluoro-3,6-Dioxaheptanoic Acid

PFODA
PFHxDA
PFTA/PFTeDA
PFTrDA
PFDoA
PFUnA
PFDA
PFNA
PFOA
PFHpA
PFHxA
PFPeA
PFBA

PFDoDS/PFDoS
PFDS
PFNS
PFOS
PFHpS
PFHxS
PFPeS
PFBS
PFPrS

10:2FTS
8:2FTS
6:2FTS
4:2FTS

FOSA/PFOSA
NEtFOSA
NMeFOSA

NEtFOSE
NMeFOSE
NEtFOSAA
NMeFOSAA

HFPO-DA
ADONA

11Cl-PF3OUdS
9Cl-PF3ONS

PFEESA

PFMPA
PFMBA
NFDHA

16517-11-6
67905-19-5
376-06-7
72629-94-8
307-55-1
2058-94-8
335-76-2
375-95-1
335-67-1
375-85-9
307-24-4
2706-90-3
375-22-4

79780-39-5
335-77-3
68259-12-1
1763-23-1
375-92-8
355-46-4
2706-91-4
375-73-5
423-41-6

120226-60-0
39108-34-4
27619-97-2
757124-72-4

754-91-6
4151-50-2
31506-32-8

1691-99-2
24448-09-7
2991-50-6
2355-31-9

13252-13-6
919005-14-4

763051-92-9
756426-58-1

113507-82-7

377-73-1
863090-89-5
151772-58-6

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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VT DEC P2Project Name:

Project Number:

L2254154Lab Number:

Report Date: 11/02/22

FLUOROTELOMER CARBOXYLIC ACIDS (FTCAs)

3-Perfluoroheptyl Propanoic Acid
2H,2H,3H,3H-Perfluorooctanoic Acid
3-Perfluoropropyl Propanoic Acid

7:3FTCA
5:3FTCA
3:3FTCA

812-70-4
914637-49-3
356-02-5

Parameter Acronym CAS Number

PFAS PARAMETER SUMMARY
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Report Format: DU Report with 'J' Qualifiers

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2254154VT DEC P2

Not Specified 11/02/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2254154VT DEC P2

Not Specified 11/02/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit 
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: DU Report with 'J' Qualifiers

Project Name:

Project Number:

Lab Number:

Report Date:

L2254154VT DEC P2

Not Specified 11/02/22

Data Qualifiers

M

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:11022216:15
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

134 Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) using 
Isotope Dilution. Alpha SOP 23528.

Project Name:

Project Number:

Lab Number:

Report Date:

L2254154VT DEC P2

Not Specified

REFERENCES 

11/02/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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VTDEC PFAS Inputs to Wastewater Facilities Laboratory Data Package QA/QC Summary Table

Lab Number Lab and Sample ID
Date 

Collected
Sample Type Analyte(s) Qualified

Lab Flag/Qualifier 

ID
Data Bias Resolution Data Usability Issue

L2155560
L2155560-01, -02, and WG1559893-4

Pre-TOP
10/6/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2155560
L2155560-01, -02, and 

Pre-TOP
10/6/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 4:2FTS, 6:2FTS and 8:2FTS

L2155560
WG1559893-4

Post-TOP
10/6/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, 

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2156904 L2156904-01 10/15/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 6:2FTS and 8:2FTS

L2156904 L2156904-02RE 10/15/2021 Wastewater

Sample re-extracted within hold time due to QC failure in original 

extraction.  Results of re-extraction reported.  Sample has 

elevated detection limits due to limited sample volume for re-

extraction.

None None None Required No

L2156904 L2156904-02 Post TOP 10/15/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, 

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2156904 WG1564148-3 and -4 10/15/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2156904 WG1564148-3 and -4 10/15/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 6:2FTS and 8:2FTS

L2158553 L2158553-01 10/26/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2158553 WG1568346-1, -2 10/26/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were within 

10% of the upper and/or lower acceptable criteria. Considering the complex matrix being 

analyzed, this low degree of variance from the acceptance criteria is not considered 

sufficient to warrant resolution and does not effect data uasbility for the DQOs of the project. 

No

L2158553
WG1568346-3

Matrix Spike
10/26/2021

Solid Matrix 

Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for nearly all  compounds.  These could result in low bias 

respectively on reported results. 

Spike recoveries for nearly all compounds were below the lower acceptable criteria. Most 

compound recoveries were within 10% of the upper and/or lower acceptable criteria.  

Considering the complex matrix being analyzed, this low degree of variance from the 

acceptance criteria is not considered sufficient to warrant resolution and does not effect data 

uasbility for the DQOs of the project. However, However, 6:2FTS, 8:2FTS, NMeFOSAA, 

PFNS and PFDS had 0% recovery.  This may effect the data usability for these compounds. 

Potential low bias to 6:2FTS, 8:2FTS, NMeFOSAA, PFNS and PFDS in 

L2158553-01

L2161202
L2161202-01

Pre-TOP
11/2/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 4:2FTS, 6:2FTS and 8:2FTS

L2161202
L2161202-01 RE

Post-TOP
11/2/2021 Wastewater

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

  1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid 

(M2-4:2FTS)

M3PFPeA, M4PFOA, M2PFHxA

L2161202
WG1571085-4

Post-TOP
11/2/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for M3PFPeA, M4PFOA, M2PFHxA

L2161537 L2161537-01 11/5/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA, MPFDOA, M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA, MPFDOA, M2PFTEDA
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VTDEC PFAS Inputs to Wastewater Facilities Laboratory Data Package QA/QC Summary Table

Lab Number Lab and Sample ID
Date 

Collected
Sample Type Analyte(s) Qualified

Lab Flag/Qualifier 

ID
Data Bias Resolution Data Usability Issue

L2161537 WG1572518-1, -2 11/5/2021 Lab QA

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2161537 WG1572518-3 11/5/2021
Lab QA

Matrix Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA, MPFDOA, M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA, MPFDOA, M2PFTEDA

L2161537 WG1572518-4 11/5/2021
Lab QA

Lab Dup

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2162582 L2162582-01 11/10/2021
Wastewater

PreTOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

L2162582 L2162582-01; WG1573037-4 11/10/2021

Wastewater

Method Blank

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2162582 WG153357-3 11/10/2021
Lab QA

Matrix Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

d5-NEtFOSAA,

L2202626 L2202626-01, -03 1/15/2022
Wastewater

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2202626 L2202626-02 1/15/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2202626 L2202626-03 1/15/2022
Wastewater

Pre TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2202626 WG1597792-4 1/15/2022
Lab QA

Matrix Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q, F

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2169100 L2169100-01 12/10/2021
Storm Water

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2169100 L2169100-02 12/10/2021 Mist Suppresent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2169100 L2169100-02 12/10/2021 Mist Suppresent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2169100 L2169100-02 12/10/2021 Mist Suppresent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

E Extracted compounds exceeded the calibration range
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the 

instrument
Potential high bias of all compounds

L2169100 L2169100-03 12/10/2021 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2170827 L2170827-01 12/22/2021 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

2 of 7



VTDEC PFAS Inputs to Wastewater Facilities Laboratory Data Package QA/QC Summary Table

Lab Number Lab and Sample ID
Date 

Collected
Sample Type Analyte(s) Qualified

Lab Flag/Qualifier 

ID
Data Bias Resolution Data Usability Issue

L2170827 L2170827-01 12/22/2021 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2170827 L2170827-01 12/22/2021
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2170827 L2170827-02 12/22/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2170827 L2170827-02 12/22/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2170827 L2170827-03 12/22/2021 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper and below lower 

control limits reported for several compounds.  These could 

result in high or low bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2170827 L2170827-03 12/22/2021
Effluent 

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA

L2170827 L2170827-04 12/22/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M9PFNA, 1H,1H,2H,2H-

Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d5NetFOSAA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

PFNA,1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), 

NetFOSAA, PFOA 

L2170827 L2170827-04 12/22/2021 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2204817 L2204817-01 1/21/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

G

The concentration may be biased high due to matrix 

interferences (i.e, co-elution) with non-target compound(s). 

The result should be considered estimated

Surrogate recoveries may be biased high due to interference for PFOS Potential high bias for PFOS

L2204817 L2204817-01 1/21/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

F

The ratio of quantifier ion response to qualifier ion response 

falls outside of the laboratory criteria. Results are 

considered to be an estimated maximum concentration

Surrogate recoveries may be reported as maximum concentrations for PFHxS, PFOS Potential low bias for PFHxS, PFOS

L2204817 L2204817-01 1/21/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M3PFPeA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS) M3PFPeA

L2204817 L2204817-01 1/21/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2204817 L2204817-01 1/21/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2204817 L2204817 - Method Blank 1/21/2022 Method Blank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2214714 L2214714-01 1/26/2022 Filter Cake

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M5PFHxA, M4PFHpA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFHxA, PFHpA

L2214714 L2214714 1/26/2022 Matrix Spike

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M9PFNA, 1H,1H,2H,2H-

Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d5NetFOSAA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

PFNA,1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), 

NetFOSAA, PFOA 
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L2211036 L2211036-02 2/25/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2211036 L2211036-02 2/25/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2211036 L2211036-03 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), M5PFHxA, M3PFHxS,

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M9PFNA, 1H,1H,2H,2H-

Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d5-NetFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), PFHxA, 

PFHxS,

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS),  

NetFOSAA

L2211036 L2211036-03 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211030 L2211030-01 2/25/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d3-NMeFOSAA, 

d5NetFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), 

NMeFOSAA, NetFOSAA 

L2211030 L2211030-01 2/25/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA

L2211030 L2211030-01 2/25/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211030 L2211030-01 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2211030 L2211030-01 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the below acceptable criteria for 

M8FOSAThis significant diversion from the recovery criteria has the potetnial to effect data 

uasbility for the DQOs of the project. 

Potential high bias for 

FOSA

L2211030 L2211030-01 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211030 L2211030-03 2/25/2022 Field Blank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211030 L2211030 2/25/2022 Method Blank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2211032 L2211032-01 2/25/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

L2211032 L2211032-01 2/25/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the below acceptable criteria for 

d3-NMeFOSAA, M7-PFUDA, M8FOSA, d5-NetFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

NMeFOSAA, PFUDA, FOSA, NEtMeFOSAA

L2211032 L2211032-01 2/25/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

4 of 7



VTDEC PFAS Inputs to Wastewater Facilities Laboratory Data Package QA/QC Summary Table

Lab Number Lab and Sample ID
Date 

Collected
Sample Type Analyte(s) Qualified

Lab Flag/Qualifier 

ID
Data Bias Resolution Data Usability Issue

L2211032 L2211032-03 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS, d5NetFOSAA, 

MPFDOA, M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFBS, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

NetFOSAA, PFDOA, PFTeDA

L2211032 L2211032-03 2/25/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2212981 L2212981-01 3/8/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2212981 L2212981-01 3/8/2022 Sludge

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2212981 L2212981-02 3/8/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2212981 L2212981-02 3/8/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the lower acceptable criteria for 

M5PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential low bias for

PFHxA

L2212981 L2212981-02 3/8/2022 Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2212981 L2212981-02 3/8/2022
Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2212981 L2212981-03 3/8/2022
DI Rinse

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA, M2PFHxA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA, PFHxA

L2211028 L2211028-01 3/1/2022 Black Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M2PFTeDA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), PFTeDA

L2211028 L2211028-01 3/1/2022 Black Effluent

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2211028 L2211028-01 3/1/2022
Black Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M3PFPeA, M4PFOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for 

PFPEA, PFOA

L2211028 L2211028-01 3/1/2022
Black Effluent

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2243719 L2243719-01 8/3/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)
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L2243719 L2243719-02 8/3/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

MPFBA, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), M5PFHXA, 

M4PFHpA,

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), M9PFNA,

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), d3-NMeFOSAA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

PFPeA, 1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), 

PFHxA, PFHpA

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), PFNA, 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), 

NMeFOSAA

L2243719 L2243719-03 8/4/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS), 1H,1H,2H,2H-

Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), MPFDOA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), PFDOA

L2243719 L2243719-03 8/4/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2243719 L2243719-04 8/4/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

L2243727 L2243727-01 8/10/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2243727 L2243727-03 8/10/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential h+I126igh bias for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

L2243727 L2243727-03 8/10/2022
WW Tank

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries for several compounds quantified above the detection limit were 

generally within 10% of the upper and/or lower acceptable criteria. Considering the complex 

matrix being analyzed, this low degree of variance from the acceptance criteria is not 

considered sufficient to warrant resolution and does not effect data uasbility for the DQOs of 

the project. 

No

L2243727 L2243727-03 8/10/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS)

L2245047 L2245047-01 8/17/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential high bias for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS)

L2245047 L2245047-01 8/17/2022
WW Tank

Post TOP

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) below lower control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% below the lower acceptable criteria for

M6PFDA

This significant diversion from the recovery criteria has the potetnial to effect data uasbility 

for the DQOs of the project. 

Potential low bias for 

PFDA

L2245047 L2245047-02 8/17/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS), PFTDEA

L2245047 L2245047-03 8/17/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

M2PFTEDA

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

 PFTDEA
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L2254154 L2254154-01 9/27/2022 WW Tank

Extracted Internal Standard

recoveries were outside the acceptance criteria for several 

individual analytes

Q

Surrogate recovery(ies) above upper control limits reported 

for several compounds.  These could result in high or low 

bias respectively on reported results. 

Surrogate recoveries were much greater than 10% above the upper acceptable criteria for 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)

This significant diversion from the recovery criteria has the potetnial to effect data usability 

for the DQOs of the project. 

Potential high bias for

1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS),

1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS), 

1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS)
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