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1.0 Introduction

1.1 Purpose of Report

This report describes the sampling methodology, tabulates the results, and provides a
data usability review for the emerging contaminants program for the Carroll and Dubies
Superfund site in Deerpark, New York. The emerging contaminants program was
implemented at the request of the New York State Department of Environmental
Conservation (NYSDEC). Mr. Scott Deyette, Project Manager for NYSDEC Remedial
Bureau C, sent a letter dated March 1, 2019 to the potentially responsible party (PRP)
representative, Mr. Jonathan Murphy, outlining the request. The letter explained that
NYSDEC is undertaking an evaluation of remediation sites to better understand the
risks posed by 1,4-dioxane and per- and polyfluoroalkyl substances (PFAS). Further,
the letter said that PFAS have not been historically evaluated at remediation sites, and
1,4-dioxane has not been evaluated at levels that are now thought to represent health
concerns. PFAS are synthetic chemicals manufactured and used in a variety of
industries and are persistent in the environment. The synthetic chemical 1,4-dioxane
has been used as a stabilizer in chlorinated solvents and has been found in
groundwater at some sites where chlorinated volatile organic compounds (VOCs) are
detected. Samples for emerging contaminants were collected concurrently with the
regularly scheduled groundwater sampling program required by the U.S. Environmental
Protection Agency (U.S. EPA) on June 4, 5, and 6, 2019.

The sampling and analysis program was conducted in accordance with the approved
Work Plan submitted to NYSDEC on April 22, 2019 and approved on May 13, 2019,
with minor modifications as noted in this report.

1.2 Site History

The three-acre Carroll and Dubies Superfund site is located in the Town of Deerpark in
Orange County, New York, which is approximately 3,000 feet northeast of the City of
Port Jervis, New York (Figure 1). The site is situated on the northwestern flank of the
Neversink Valley. Gold Creek lies approximately 1,500 feet to the east, and the
Neversink River is located approximately 2,500 feet beyond Gold Creek.
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The site is underlain by sand and gravel deposits of glacial and glaciofluvial origin.
Groundwater monitoring wells have been completed in the outwash unit, found above a
low-permeability till zone that functions as an aquitard. The outwash unit consists of
fine to coarse sand with fine to coarse gravel. The direction of groundwater flow is
generally toward the southeast.

In 1971, the Carroll and Dubies sewage disposal business began operating as a series
of lagoons. The majority of wastes disposed in the lagoons were septic waste,
municipal sewage sludge, and solid waste. The site also received liquid industrial
wastes from approximately 1971 to 1979.

Over time, waste constituents in the lagoons leached into groundwater and affected the
outwash aquifer. Benzene, vinyl chloride, and other VOCs were found through a series
of investigations to exceed state and federal limits in site monitoring wells. The U.S.
EPA placed the site on the National Priorities List (NPL) in 1990.

The remedies selected for the site were defined by two operable units (OU), the waste
lagoons themselves (OU-1), and impacted groundwater (OU-2). Remedies were
selected and executed to remove wastes from the lagoons, restore the site to a safe
and stable condition, and promote and track improvements in groundwater quality.

The OU-1 remedy was conducted in 1999 to prevent further leaching of contaminants
into groundwater and to eliminate direct contact risks. The steps in this process were:

e Excavation of all wastes from Lagoons 1, 2, 3, 4, 6, 7, and 8, along with
surrounding soils that exceeded specified levels for indicator chemicals.

e Appropriate offsite management of all excavated wastes and soils.

¢ Placement of imported clean fill in the excavations, followed by grading for
drainage control and vegetation.

The OU-2 remedy was initiated in 1999 and continues today. It is a monitoring program
to verify source removal and site stability, while allowing natural attenuation to reduce or
eliminate the risks associated with historic impacts to the outwash aquifer.
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1.3 Summary of Findings

Samples were collected from three monitoring wells, OW-5, OW-13R, and OW-24,
representative of variable site groundwater conditions. Six PFAS constituents were
detected in OW-5 in parts per trillion concentrations, with the highest detection of 9.7
ng/L for PFOA. 1,4-Dioxane was detected in OW-5 at 3.9 ug/L. Chlorinated VOCs are
also detected in this monitoring well, which was once adjacent to a waste lagoon. No
PFAS were detected in the other two monitoring wells. 1,4-Dioxane was detected in
estimated concentrations (2.8 J ug/L; 4.2 J ug/L) in OW-24 and its duplicate sample.
Field and equipment blanks were nondetectable for emerging contaminants. Complete
data packages, including raw data, QC results, and calibration information, document
the usability of the results provided by Pace Analytical.

The detection of PFAS and 1,4-dioxane in low concentrations in two of the three wells
sampled as part of the program is not unexpected, considering the site history. The
presence of these emerging contaminants at these levels does not change the
protective conditions that are in place. Groundwater associated with the Carroll &
Dubies site is not a source of drinking water. U.S. EPA’s review of site conditions in
2005, 2010, and 2015 found that with stable to declining groundwater concentrations
and institutional controls in place, conditions continue to be protective of human health
and the environment, with no exposure pathways that could result in unacceptable risks.
In addition, detected concentrations were close to or below recommended limits
developed by NYSDEC and U.S. EPA.
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2.0 Wells Sampled

The monitoring wells sampled for this program were OW-5, OW-13R, and OW-24,
shown on Figure 2. OW-6 was proposed for sampling in the Work Plan, but nearby
OW-5 was sampled instead because the dedicated downhole pump (Well Wizard) could
be more readily removed. Removal of the dedicated pump was necessary so that the
well could be sampled with a pump known to be free of polytetrafluoroethylene (PTFE,
or Teflon™) or low-density polyethylene (LDPE) components, which can interfere with
PFAS analysis and yield false positives. OW-5 is similar in location and contaminant
profile to OW-6. The three monitoring wells selected for the emerging contaminants
program represent a variety of conditions:

e OWS-5 is downgradient of the location of historic lagoons and has detectable
chlorinated VOCs.

e OW-13R is downgradient of the location of historic lagoons and sidegradient of
the closed local landfill. Benzene is detected in this well; historically chlorinated
VOCs were detected.

o OW-24 is farther downgradient and is nondetectable for VOCs.

NYSDEC recommended that one of the selected monitoring wells be upgradient of the
site. There is not a true upgradient monitoring well remaining at this site. OW-24 was
selected in lieu of an upgradient monitoring well. VOCs have not been detected at the
reporting limits in this monitoring well since it was installed in 2006.
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3.0 Sample Collection Methods

Sample collection methods were consistent with the approved U.S. EPA sampling
protocols that have been in place for this site. In addition, the PFAS guidelines provided
by NYSDEC in a letter dated March 1, 2019 were followed, along with PFAS sampling
recommendations from Pace Analytical, the selected laboratory. Specifically:

e Sampling equipment and sample containers were made of stainless steel, high
density polyethylene (HDPE), and polypropylene. This included a stainless-steel
body QED Sample Pro bladder pump; QED HDPE disposable pump bladders;
and air and sample HDPE tubing (fresh pump bladder and tubing for each
sample location).

e Sampling equipment and sample containers were protected from contact with
aluminum foil, LDPE, glass, or Teflon™.

e Equipment was decontaminated with a tap water and nonphosphate detergent
wash, tap water rinse, and deionized water rinse.

¢ No food or drink containers were allowed near sampling equipment or samples.

e Sampling personnel put on clean nitrile gloves when filling and sealing the
sample bottles.

e Sampling personnel avoided GORE-TEX clothing or other clothing such as
rainwear that may have been treated with PFAS-containing waterproof materials.

e Cotton clothing that had been laundered without fabric softener was worn by
sampling personnel.

e Sampling personnel avoided sunscreen, insect repellent, cosmetics,
moisturizers, hand creams, or similar products on the days of the PFAS
sampling.

e All PFAS samples were collected first, sealed, and placed in coolers before
collecting samples for 1,4-dioxane, to avoid having glass and Teflon™ containers
used for 1,4-dioxane in the vicinity during PFAS sample collection.

Monitoring wells OW-13R and OW-24 have never been fitted with dedicated sampling
equipment. OW-5 is an older monitoring well that was fitted with a dedicated Well
Wizard sampling device several years ago. For the emerging contaminants sampling
program, the Well Wizard and all associated tubing were removed completely from the
monitoring well.
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All monitoring wells were purged using low-flow techniques with the bladder pump
(between 100 and 200 milliliters per minute [mL/min]) to stability for pH, temperature,
dissolved oxygen, and specific conductance, oxidation/reduction potential (redox), and
turbidity. Turbidity readings were determined using a field turbidimeter, and a flow-
through multiparameter instrument was used for the other parameters. The goal was to
obtain three consecutive readings of the field parameters within the following ranges:

+1.0 degree centigrade (°C) for temperature

+10 percent (%) for dissolved oxygen

+10 millivolts (mV) for redox potential

13% for conductivity

10.1 for pH

+10% or +2 nephelometric turbidity units (NTUs) for turbidity

Groundwater samples were collected directly from the HDPE tubing, not from the flow-
through cell used to monitor groundwater stabilization. Samples were collected into
sample containers provided by the laboratory, capped, labeled, recorded on the chain of
custody, and placed in a cooler with ice to maintain 4+ 2° Celsius.
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4.0 Selected Laboratory and Analysis

Pace Analytical Services was selected to perform the emerging contaminants analysis
using 8260 SIM for 1,4-dioxane and a modified version of DoD Method QSM 5.1.1 for
PFAS that uses isotope dilution quantitation. This method detects the NYSDEC
compound list and three additional PFAS compounds.

The laboratory Practical Quantitation Limits (PQLs) for PFOA and PFOS met the
reporting limit goal established by NYSDEC of 2 ng/L except for OW-13R, where matrix
interferences elevated the PQL to 10 ng/L and 9.5 ng/L, respectively. The method
detection limits (MDLs) for these compounds in OW-13R were 3.2 ng/L and 1.7 ng/L,
respectively, and an examination of the raw data showed that there were no detections
at these MDLs. The PQL for 1,4-dioxane was 3.0 ug/L. The laboratory met the
NYSDEC MDL goal of 0.35 ug/L for 1,4-dioxane, with an MDL of 0.26 ug/L. 1,4-
Dioxane results were reported at the MDL.

Report — Emerging Contaminants Sampling Program
Carroll and Dubies Superfund Site July 2019
Town of Deerpark, Orange County, New York 7 Cardinal Resources Inc.




5.0 Results and Discussion

51 Results

The laboratory report for 1,4-dioxane analyses is provided in Appendix A; the PFAS
laboratory report is in Appendix B. These printed versions are the basic results only,
and include the hand-marked pages that were qualified for data review. The data
packages with full backup are provided electronically on a CD (Appendix C). The
results are presented in two ways. Table 1 shows the detected and nondetectable
results, and includes the samples, a sample duplicate, field blank, and rinsate blank.
The NYSDEC Full PFAS Analyte List (July 2018) includes 21 analytes; the Pace
Analytical analyte list included three additional analytes, as indicated with asterisks on
Table 1, all of which were nondetectable. Table 2 shows detected emerging
contaminants only for the field samples, along with VOCs detected during the
concurrent U.S. EPA sampling round.

PFAS were only detected in OW-5, which is consistent with the history of this well as
having been the most impacted by chemical contaminants. During this sampling round,
cis-1,2-dichloroethene, tetrachloroethene, and trichloroethene were detected in low
concentrations in OW-5. Concentrations for individual PFAS compounds were below
the NYSDEC-recommended level 10 ng/L for PFOA and PFOS. The detected analytes
were:

PFBA 2.6 ng/L
PFHxA 2.1 ng/L
PFHpA 2.2 ng/L
PFOA 9.7 ng/L
PFHxS 2.5 ng/L
PFOS 8.4 ng/L

OW-13R was historically located downgradient of a sewage lagoon and is typically more
turbid with a yellow-brown color, higher in organic matter, and higher in specific
conductance than other monitoring wells. When received in the laboratory, the
appearance of the sample prompted the technician to reduce the sample volume
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extracted (49 mL extracted compared to 265 mL extracted for OW-5), to mitigate matrix
interference. The reduction in the extract volume resulted in elevated reporting limits of
9.1 to 10 ng/L, as discussed in Section 4.0. However, MDLs for this monitoring well
were close to the 2 ng/L goal, and there were no detections at the MDL levels.

There were no PFAS detections in OW-24, with reporting limits for individual
compounds of 1.7 to 1.8 ng/L.

1,4-Dioxane was detected in OW-5 at 3.9 ug/L. 1,4-Dioxane was detected at 2.8 J ug/L
(estimated value below the PQL of 3.0 ug/L) in OW-24, and 4.2 ug/L in its duplicate.
Based on data validation protocols, the 4.2 ug/L result was qualified with a J, as
estimated, during the Tier Il data review process (Section 6.0).

5.2 Discussion

Groundwater associated with the Carroll & Dubies site is not a source of drinking water.
U.S. EPA’s review of site conditions during five-year reviews in 2005, 2010, and 2015
found that with stable to declining groundwater concentrations and institutional controls
in place, conditions continue to be protective of human health and the environment, with
no exposure pathways that could result in unacceptable risks.

PFAS and/or 1,4-dioxane were detected in low concentrations in two of the three wells
sampled as part of the program. This is not unexpected, considering the site history,
but the presence of these emerging contaminants at low levels does not change the
protective conditions that are in place.

In addition, detected concentrations were close to or below recommended limits. In
December 2018 the New York State Drinking Water Council recommended adoption of
a Maximum Contaminant Level (MCL) of 10 ppt (ng/L) for PFOA and 10 ppt for PFOS.
An MCL of 1.0 ug/L for 1,4-dioxane was also recommended. In comparison, U.S.
EPA’s April 2019 interim recommendations for groundwater that is a current or
potential source of drinking water is 70 ppt or PFOA and 70 ppt for PFOS; U.S. EPA’s
lifetime advisory for 1,4-dioxane in drinking water (2012) is 200 ug/L. PFAS were not
detected above New York or U.S. EPA recommended levels for drinking water, and
1,4-dioxane was not found above recommended U.S. EPA levels, as summarized in
this table:
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Source PFOA (ng/L) PFOS (ng/L) 1,4-Dioxane (ug/L)
NYS Drinking Water Council 10 10 10
Recommended MCLs, 2018 '
U.S. EPA draft interim
recommendations to address
PFAS in groundwater, 2019; U.S. 70 70 200
EPA lifetime advisory for 1,4-
dioxane in drinking water, 2012
OW-5 9.7 8.4 3.9
OW-13R 10U 95U 0.26 U
OW-24/0W-24 DUP 18UM9U 1.7UM1.7U 28J/142J
U indicates not detected at reporting limit
J indicates estimated result
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6.0 Quality Assurance and Quality Control

6.1 Introduction

Complete data packages, including raw data, QC results, and calibration information,
document the usability of the PFAS and 1,4-dioxane results provided by Pace
Analytical.

For the three groundwater samples collected, these quality assurance / quality control
samples were also collected:

e One equipment blank (bladder pump rinsate)
e One field duplicate

¢ One matrix spike/matrix spike duplicate

¢ One field blank

In addition, a laboratory-prepared trip blank was collected for 1,4-dioxane, since itis a
volatile chemical and there is a potential for cross-contamination during shipping by
volatilization. A trip blank for PFAS and was not prepared by the laboratory.

Full data packages with backup were provided for the two separate analyses. Because
the analytical methods are different, the two data reports are different and are discussed
separately. Tier Il data quality reviews of the sample data packages were completed.
The Tier |l data evaluation consists of a review of data package completeness and a
quality control (QC) review, as summarized in the QC forms provided by the laboratory,
covering, as applicable:

Signed transmittal page

Data package narrative with qualifiers

Sample transmittal documentation and other sample management information
Reagent traceability summary

Sample analysis summary and raw sample data

Blank, laboratory control sample, and MS/MSD results

Initial calibration, continuing calibration, and internal calibration results
Summary forms and raw data for field and QC samples

Field duplicates and field, trip, and equipment rinsate blanks
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6.2 1,4-Dioxane Data Review

1,4-Dioxane was analyzed using 8260 Selected lon Monitoring (SIM) mode. The same
forms for 8260 regular VOC analyses were generated, and the same data review
methods were applied. The data package was complete and appropriately organized,
and all relevant supporting information was provided.

The one QC exceedance noted by the laboratory was for the matrix spike/matrix spike
duplicate samples (OW-13R). The spike recoveries for these samples were 130% and
136%, exceeding the upper QC limit of 128%. The batch was accepted based on the
acceptable laboratory control sample (LSC) recovery. No qualifiers were placed on the
results by this Tier Il review; the unspiked OW-13R sample was nondetectable for 1,4-
dioxane.

The data qualifier placed on the data set by the Tier Il review is J, estimated result.
This qualifier was added to OW-24 DUP based on field duplicate results, as described
in Section 6.2.1.

6.2.1 Field QC Samples

Sample Collection Blanks: Three blanks related to sample collection (different from the
method blank prepared by the laboratory for internal QA/QC) were analyzed as part of
this sampling round, and all were nondetectable at the laboratory reporting limits:

¢ Field Blank (FB): One field blank was collected; it was nondetectable for 1,4-
dioxane. A field blank is prepared at the sampling site by pouring deionized
water provided by the laboratory into laboratory-prepared volatile organic
analyte (VOA) bottles, shipping the bottles with field samples, and having the
samples analyzed along with field samples. These blanks are used as an
indicator of airborne or other type of contamination occurring during the
sampling process that could compromise sample quality.

e Trip Blank (TB): One trip blank was shipped with the samples; it was
nondetectable for 1,4-dioxane. Trip blanks are prepared in the laboratory by
pouring deionized water into laboratory-prepared VOA bottles. The filled
containers are shipped with the sample containers to the site, remain in the
sample cooler throughout the sampling process, are shipped back to the
laboratory along with the field samples, and are analyzed along with the field
samples. A trip blank is used as an indicator of airborne or other type of
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contamination that could occur during the shipping process to compromise
sample quality.

¢« Pump Blank (equipment rinsate blank): One pump rinsate blank was collected;
it was nondetectable for 1,4-dioxane. This blank was collected to check
cleaning methods for the bladder pump used to sample OW-5, OW-13R, and
OW-24, to verify that sampling equipment and methods do not compromise
sample quality. The pump was cleaned initially and after sampling each of the
wells. After sampling, deionized water was poured through and onto the pump
body, then collected in VOA bottles. The samples were then stored, shipped,
and analyzed along with the other field samples.

Field Duplicate: Field duplicates were collected for OW-24 (OW-24 and OW-24 DUP).

The field duplicate is checked for relative percent difference (RPD) as:

|A - B] x 100
Y% (A + B), where A is sample value and B is duplicate value, with a target RPD for

aqueous samples of 30%.

In OW-24 the 1,4-dioxane result was reported by the laboratory as estimated at 2.8 J
ug/L, detectable above the MDL but below the PQL of 3.0 ug/L. In OW-24 DUP the 1,4-
dioxane result was 4.2 ug/L. The RPD between OW-24 and OW-24 DUP was 40%,
greater than the 30% limit. In accordance with data review protocols, the OW-24 DUP
result was qualified as J for estimated.

Field MS/MSD Samples: Field matrix spike/matrix spike duplicate (MS/MSD) samples
were collected for OW-13R. With a matrix spike, a compound of known concentration is
added to the sample, and the sample is analyzed. The detected concentration is
compared to the amount added. This procedure provides an indication about how the
sample matrix (physical/chemical properties inherent to the sample) could affect the
ability to detect the target compound. The spike recoveries for these samples were
130% and 136%, exceeding the upper QC limit of 128%. The batch was accepted
based on the acceptable laboratory control sample (LSC) recovery. No qualifiers were
placed on the data by this Tier |l review; the unspiked OW-13R sample was
nondetectable for 1,4-dioxane. The data review protocol indicates that no qualification
is required for a nondetectable result when the spike recovery is greater than the upper
QC fimit.
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6.2.2 Other Data Qualification

No other data qualifiers were applied to the data, based in this Tier Il review.
6.2.3 Data Quality and Usability

Based on this Tier Il review, the analytical results are usable and of acceptable quality;,
no results have been rejected. The results of the review are summarized in the table
below.

Tier Il Data Review Summary - 1,4-Dioxane

'SDG No./Matrix: 0478608/groundwater Completion Date: 6/24/2019

Project No.. 104-0012 Reviewer: Barbara Jones

Laboratory: Pace Analytical Services, Minneapolis, MN

Data Qualified
Review Criteria Samples Qualified
Yes / No

125-page analytical data package

1. Data completeness No Was prokidad:

All analyses were completed within
2. Preservation/holding time No the required; preservative (HCI) was
provided in sample containers.

BFB ion abundance criteria were
met; all associated standards,

3. BFB Performance Check — Form V No
samples, and QC samples were
listed.
4. Calibration:

Form Vls provided for 6-level SIM

4A — Initial — Form VI No calibration, along with backup
information.
Form Vlis provided for continuing

4B — Continuing — Form VIl No calibration. RRF was greater than

0.05, D was less than 25%, therefore
there were no qualifications.
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Data Qualified
Review Criteria Samples Qualified
Yes / No

5. Blanks:

The method (lab) blank association
summary Form IV shows all field and
5A - Laboratory blanks — Form IV No QC samples and the LCS/LCS
duplicate. The method blank was
nondetectable for 1,4-dioxane.

The trip blank was nondetectable for

5B - Trip blanks No 1,4-dioxane.

The pump blank was nondetectable

5C - Equipment rinsates No for 1,4-dioxane.

Toluene-d8 surrogate recovery was
6. Surrogate recovery — Form Il No within QC limits for all field samples
and blanks.

Lab control sample (LCS) and LCS
duplicate were within recovery limits.
Relative percent difference (RPD)
was within limits.

7. Lab-control sample — Form Il No

Matrix spike recovery (130% and
Matrix spike/matrix spike duplicates — No 136%) exceeded QC upper limit of
Form 128%. RPD was within limits. Batch
accepted based on LCS recovery.

The RPD between OW-24 and OW-
24 DUP was greater than 30%. OW-
9. Field duplicates Yes 24 DUP was qualified J as estimated.
(The laboratory reported OW-24 as J
because the result was below the

PQL.)
Field and QC samples were all within
Internal standards performance - .
10. No the specified area counts and
Form VIiI -
retention times.
o i Raw data was provided for each
11. Compound quantitation and reporting No compound, along with Form Is.
6.3 PFAS Data Review

PFAS (24 perfluorinated compounds) were analyzed by Pace Analytical using an
isotope dilution based on DoD QSM 5.1.1. Pace Analytical's qualifications and
certifications were provided in the approved work plan. The data report states that Pace
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Analytical is in the process of completing the certification process for some of the
analytes in this method and marked results as N2. Reporting limits were set to the
quantitation limits. The data package was complete, and all relevant supporting
information was provided.

One qualifier placed on this data set by the Tier Il review process is UJ, for FTS4:2 in
OW-5, due to high recovery of an internal surrogate, as discussed in 6.3.2. The UJ
qualifier indicates that the analyte was not detected above the reporting limit, but the
reporting limit is approximate. No other qualifications were made.

6.3.1 Field QC Samples

The field QC samples collected for PFAS analysis were the same type that were
collected for the 1,4-dioxane analysis:

Field blank, labeled Field Reagent Blank

Pump rinsate blank, labeled Equipment Blank

Duplicate samples (OW-24; OW-24 DUP)

Matrix spike/matrix spike duplicate (OW-13R ; OW-13R MS/MSD)

The Field Reagent Blank, Equipment Blank, and OW-24 duplicate samples were all free
of PFAS at the reporting limits. In the OW-13R MS/MSD pair, some recoveries were
high, likely due to matrix interferences, although relative percent differences (RPDs)
were within QC limits. Results were nondetectable in the unspiked sample, therefore no
data qualification was necessary.

6.3.2 Other Data Qualification

No other data qualifiers were applied to the data, based in this Tier Il review.

6.3.3 Data Quality and Usability

Based on this Tier Il review, the analytical results are usable and of acceptable quality;
no results have been rejected. The results of the review are summarized in the table
below.
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Tier Il Data Review Summary - PFAS
SDG No./Matrix: 10478022 / groundwater Completion Date: 7/8/2019

Project No.. 104-0012 Reviewer: Barbara Jones

Laboratory: Pace Analytical Services, Minneapolis, MN

Data Qualified
Review Criteria Samples Qualified
Yes / No
576-page analytical data package
. was provided with narrative
(Dzzt‘etaifc.orarl?;ent:niss L(:'zsieeb;a;r'a:tlve, No summary, back-up for sample
1 » ARPerHISESIRE) management, calibration results, QC
results, and raw data.
Preservation/holding time (Appendix CooIer; Esijoe a.t Ul
A. Sample Management No extraction/analysis were completed
» Sampie Wanag ) within the holding time window.
o . 13C4 PFOA and 13C4 PFOS were
Internal injection standards (Appendix . i
B.S le Analvsis S i No internal injection standards, both of
» SAMPTe ANalysis e which passed for each injection in the
Appendix D, Raw Sample Data)

batch.

Initial calibration (ICal), continuing

calibration(CCal), and isotope dilution
Calibration (Appendix C, QC and cahbratlon. verification (ICV) report§

. . were provided along with raw data;
Calibration Results Summary; No .
A dix E. Calibration Raw Data): run logs (Appendix A) documented
B when ICal was done and that field
and QC samples were properly
bracketed by CCal and ICV.
Blanks
(5:&- La:c():raltpbry :)-IankR(Ap;::;ndlx ) A method blank was analyzed with
S an .a A ra '03. :s; CsR No the sample batch and was free of
ummary; Appendix F, ! PFAS at the reporting limits.
Data):
5B — Field reagent blank (Appendix B, Aficldiieggeplank, prepared by
. pouring deionized water into a PFAS
Sample Analysis Summary; No i o ;
A dix D. Raw S le Dat container in the field, was free of
ppendixib;iRaw Samplgliiata) PFAS at the reporting limits.

A pump rinsate blank, prepared by
5C - Equipment rinsate (Appendix B, pouring deionized water over the
Sample Analysis Summary; No cleaned pump into a PFAS container
Appendix D, Raw Sample Data) in the field, was free of PFAS at the

reporting limits.
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Data Qualified
Review Criteria Samples Qualified
Yes / No

Sample OW-5 had an elevated
internal surrogate standard recovery
for 4:2FTS (nondetectable result).
This is an estimated result, and has
been qualified as UJ, indicating that
this compound is nondetectable at
the reporting limit, but the reporting
limit is approximate.

Surrogate recovery (Appendix B,
6. Sample Analysis Summary; Yes
Appendix D, Raw Sample Data)

Recovery was high for 8:2 FTS in the
lab-control sample. This compound
was not detected in any field samples
and the recovery was above the
method limit, therefore no
qualification was necessary.

Lab-control sample (Appendix C, QC
7. and Calibration Results Summary; No
Appendix F, QC Raw Data):

OW-13R was used for the MS/MSD.
Some recoveries were high in both
the MS and MSD, likely due to matrix
interferences, although relative

No percent differences (RPDs) were
within QC limits. Results were
nondetectable in the unspiked
sample, therefore no data
qualification was necessary.

Matrix spike/matrix spike duplicate
{Appendix C, QC and Calibration
Results Summary; Appendix F, QC
Raw Data):

Field duplicates (Appendix B, Sample OW-24 was used for the field
9. Analysis Summary; Appendix D, No duplicate. No PFAS compounds
Raw Sample Data): were detected in either sample.

Results for OW-5 and OW-24 for
some analytes were taken from the
secondary dilutions of the extract to
reduce the impact of matrix effects,
which resulted in higher reporting
limits. These results were qualified
by the laboratory as D, and the D
designation is indicated on summary
No tables. For OW-13R, due to color
and turbidity in the sample, a reduced
sample volume was extracted (49
mL), elevating reporting limits by
about 5X compared to OW-5 and
OW-24. This was done to mitigate
matrix interference. No other
qualification was placed on these
results by this Tier Il review.

Compound quantitation and reporting
(Appendix B, Sample Analysis
Summary; Appendix D, Raw Sample
Data):

10.
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Table 2

Summary of Detected TCL Volatile Organic Compounds and Emerging Contaminants in Groundwater

June 2019

Carroll and Dubies Superfund Site

Town of Deerpark, Orange County, New York

Compound Units Ow-5 OW-13R Ow-24 OWw-24 DUP
SW-846 Method 8260B VOCs
Benzene ug/L 10U 24 1.0U NA
Cis-1,2-Dichloroethene ug/L 4.5 1.0U 10U NA
Tetrachloroethene ug/L 6.5 10U 10U NA
Trichloroethene ug/L 1.6 10U 10U NA
Emerging Contaminants
1.4-Dioxane ug/L ug/L 3.9 30U 3.0UJ 4.2J
PFBA ng/L 2.6 10U 18U 19U
PFHxA ng/L 2.1 10U 18U 1.9U
PFHpA ng/L 2.2 10U 18U 19U
PFOA ng/L 9.7 10U 18U T
PFHxS ng/L 2.5 94U 17U 17U
PFOS ng/L 8.4 95U 17U 1.7U

Notes:

TCL = Target Compound List
UJ = Nondetectable at the reporting limit, but the reporting limit is approximate.

U = The analyte was analyzed for, but was not detected above the reported quantitation limit.

J = Estimated value.

Blue = Analyte detected at or above the Practical Quantitation Limit (PQL), also called the reporting limit.
All PFAS samples were collected on 6/4/2019; VOC and 1,4-dioxane sampies were collected on 6/4 to 6/6/2019.

C: Projects/104-0012/June 2019/Table 3 VOCs in GW
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Table 1 - Emerging Contaminants in Groundwater

June 2019 - Carroll and Dubies Superfund Site

Town of Deerpark, Orange County, New York

Compound Units CAS Number OW-5 OW-13R Oow-24 Ow-24 DUP Pump Blank Field Biank
1.4-Dioxane ug/L ug/L 123-91-1 3.9 0.26 U 28J 42 0.26 U 0.26 U/0.26 U**

PFBA ng/L 375-22-4 26 10U 18U 19U 27U 20U
PFPeA ng/L 2706-90-3 1.9U 10U 18U 19U 27U 20U
PFHxA ng/L 307-24-4 24 10U 1.8U 19U 27U 20U
PFHpA ng/L 375-85-9 2.2 10U 18U 19U 27U 20U
PFOA ng/L 335-67-1 9.7 10U 1.8U 19U 27U 20U
PFNA ng/L 375-95-1 19U 10U 1.8U 19U 27U 20U
PFDA ng/L 335-76-2 19 U (D) 10U 1.8U 19U 27U 20U
PFUdA ng/L 2058-94-8 19U ouU 1.8U 19U (D) 27U 20U
PFDoA ng/L 307-55-1 19 U (D) 10U 1.8U 19 U (D) 27U 20U
PFTrDA ng/L 72629-94-8 19 U (D) 10U 1.8U 19 U (D) 27U 20U
PFTeDA ng/L 376-06-7 19U (D) 10U 18 U (D) 19U (D) 27U (D) 20U
PFOSA (FOSA) ng/L 754-91-6 1Y 10U 18U 19U 27U 20U
N-EtFOSAA ng/L 2991-50-6 19 U (D) 10U 18U 19U 27U 20U
N-MeFOSAA ng/L 2355-31-9 19 U (D) 10U 18U 19U 27U 20U
PFBS ng/L 375-73-5 17U 9.1U 16U 17U 24U 17U
PFPeS” ng/L 270691-4 18U 96U 1.7U 18U 25U 19U
PFHxS ng/L 355-46-4 25 94U 1.7U 17U 25U 18U
PFHpS ng/L 375-92-8 18U 97U 18U 18U 26U 19U
PFOS ng/L 1763-23-1 84 95U 17U 1.7U 25U 1.8U
PFENS* ng/L 68259-12-1 19U 10U 18U 19U 27U 20U
PFDS ng/L 335-77-3 19U 10U 18U 19U 27U 20U
4.2FTS* ng/L 757124-72-4 19 UJ (D) 10U 18U 19U 27U 20U
6:2FTS ng/L 27619-97-2 19U U 18U 19U 27 U (D) 20U
8:2FTS ng/L 39108-34-4 19 U (D) U 18U 19U 27 U (D) 20U

* These compounds are in addition to those on the NYSDEC Full PFAS Target Analyte List
**A field blank and trip blank were analyzed for 1,4-dioxane; both were nondetectable.

J = Estimated value.

UJ = Nondetectable at the reporting limit, but the reporting limit is approximate

U = The analyte was analyzed for, but was not detected above the reporting limit, which was the Practical Quantitation Limit (PQL) for PFAS and the Method Detection Limit (MDL) for 1,4-diox

(D) = Results for selected analytes were taken from secondary dilutions of the sample extracts to reduce the impact of matrix effects. The PQL (reporting limit) or PQL reflects the dilution.

All PFAS samples were colliected on 6/4/2019; 1,4-dioxane samples were collected on 6/4 to 6/6/2019.

Blue = Analyte detected at or above the reporting limit.

C: Projects/104-0012/JUNE 2019/EMERGING CONTAMINANTS in GW
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Appendix A

1,4-Dioxane Laboratory Data Report (results only)




Pace Analytical Services, LLC

C&Analyﬂcal 4 1700 Elm Street - Suite 200

Minneapolis, MN 55414

www.aIcelBbs com

July 15, 2019

Barbara Jones

Cardinal Resources, Inc.
4410 Broadway Blvd.
Monroeville, PA 15146

RE: Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608

Dear Barbara Jones:

Enclosed are the analytical results for sample(s) received by the laboratory on June 07, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI//NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

This report was revised on July 15, 2019 to report all samples to the method detection limit.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
@,’{g;\,

Timothy Sandager
timothy.sandager@pacelabs.com

(612)607-6456
Project Manager

Enclosures

cc: J. O'Connor, Cardinal Resources

REPORT OF LABORATORY ANALYSIS

This repoit shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

(612)607-1700

Page 1 of 17




Pace Analytical Services, LLC
1700 Elm Street - Suite 200
Minneapolis, MN 55414
{612)607-1700

ceAnalytical”
www.08ceialis com

PA

CERTIFICATIONS

Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608

Minnesota Certification IDs
1700 EIlm Street SE, Minneapolis, MN 55414-2485
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas DW Certification #: MN0O0064
Arkansas WW Certification #: 88-0680
California Certification #: 2929
CNMI Saipan Certification #: MP0O003
Colorado Certification #: MN0O0064
Connecticut Certification #: PH-0256
EPA Region 8+Wyoming DW Certification #: via MN 027-
053-137
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MNO0064
Idaho Certification #: MN00064
lllinois Certification #: 200011
Indiana Certification #: C-MN-01
lowa Cetrtification #: 368

™ \<ansas Certification #: E-10167

Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MNO0064
Maryland Certification #: 322
Massachusetts Certification #: M-MN064
Michigan Certification #: 9909
Minnesota Certification #: 027-053-137

Minnesota Dept of Ag Certifcation #: via MN 027-053-137
Minnesota Petrofund Certification #: 1240
Mississippi Certification #: MN0O0064
Missouri Certification #: 10100

Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN0O0064

New Hampshire Certification #: 2081

New Jersey Certification #: MNOO2

New York Certification #: 11647

North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036

Ohio DW Certification #: 41244

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507

Oregon Primary Certification #: MN300001
Oregon Secondary Certification # MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MNO0064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192

Utah Certification #: MN0O0064

Vermont Certification #: VT-027053137
Virginia Certification #: 460163
Washington Certification #: C486

West Virginia DEP Certification #: 382
West Virginia DW Certification #: 9952 C
Wisconsin Certification #: 999407970
Wyoming UST Certification #: via A2LA 2926.01

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 2 of 17
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200
Minneapolis, MN 55414

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

. www,pacelabs.com (612)607-1700
'I’a
SAMPLE SUMMARY

Project: 104-0012 NY Superfund-Revised Report

Pace Project No.: 10478608

Lab ID Sample ID Matrix Date Collected Date Received
10478608001 OW-5 Water 06/04/19 16:15 06/07/19 10:00
10478608002 OW-13R Water 06/05/19 15:25 06/07/19 10:00
10478608003 OW-24 Water 06/06/19 08:50 06/07/19 10:00
10478608004 OW-24 DUP Water 06/06/19 08:50 06/07/19 10:00
10478608005 Pump Blank Water 06/06/19 12:.00 06/07/19 10:00
10478608006 Field Blank Water 06/06/19 13:15 06/07/19 10:00
10478608007 LAB PREPARED TRIP BLANK Water 06/04/19 00:00 06/07/19 10:00

Page 3 of 17
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

SAMPLE ANALYTE COUNT
Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608

Analytes

Lab ID Sample ID Method Analysts Reported Laboratory
10478608001 OW-5 EPA 82608 Mod. DS2 2 PASI-M
10478608002 OW-13R EPA 8260B Mod. DS2 2 PASI-M
10478608003 Ow-24 EPA 8260B Mod. DS2 2 PASI-M
10478608004 OW-24 DUP EPA 8260B Mod. DS2 2 PASI-M
10478608005 Pump Blank EPA 8260B Mod. DS2 2 PASI-M
10478608006 Field Blank EPA 8260B Mod. DS2 2 PASI-M
10478608007 LAB PREPARED TRIP BLANK EPA 8260B Mod. DS2 2 PASI-M

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in fuil,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200

ce Analytical MneanaiEMAIs414

www_pacaiabs com (612)607-1700
ﬁ‘
ANALYTICAL RESULTS
Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608
Sample: OW-5 Lab ID: 10478608001 Collected: 06/04/19 16:15 Received: 06/07/19 10:00 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
8260 MSV SIM Analytical Method: EPA 8260B Mod.
1.4-Dioxane (SIM) 3.9 ug/L 3.0 0.26 1 06/16/19 17:556 123-91-1
Surrogates
Toluene-d8 (S) 92 %. 75-132 1 06/16/19 17:55 2037-26-5

P

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/15/2019 01:23 PM without the written consent of Pace Analytical Services, LLC. Page 5 of 17




Pace Analytical Services, LLC
1700 Elm Street - Suite 200

CEAnaIyticalo Minneapolis, MN 55414

www,pacalads com (612)607-1700
|
ANALYTICAL RESULTS
Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608
Sample: OW-13R LabiD: 10478608002 Collected: 06/05/19 15:25 Received: 06/07/19 10:00 Matrix: Water
Parameters Resuits Units PQL MDL DF Prepared Analyzed CAS No. Qual
8260 MSV SIM Analytical Method: EPA 8260B Mod.
1,4-Dioxane (SIM) <0.26 ug/L 3.0 0.26 1 06/16/19 16:43 123-91-1 M1
Surrogates
Toluene-d8 (S) 85 %. 75-132 1 06/16/19 16:43 2037-26-5

fc.
REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/15/2019 01:23 PM without the written consent of Pace Analytical Services, LLC. Page 6 of 17




Pace Analytical Services, LLC

R ®© 1700 Elm Street - Suite 200
Ce Ana’yt’cal Minneapolis, MN 55414
www,paceiads com (612)607-1700
)\
ANALYTICAL RESULTS
Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608
Sample: OW-24 Lab ID: 10478608003 Collected: 06/06/19 08:50 Received: 06/07/19 10:00 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
8260 MSV SIM Analytical Method: EPA 8260B Mod.
1.4-Dioxane (SIM) 2.8J ug/t 30 0.26 1 06/16/19 18:14 123-91-1
Surrogates
Toluene-d8 (S) 87 %. 75-132 1 06/16/19 18:14 2037-26-5

r-

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/15/2019 01:23 PM without the written consent of Pace Anatytical Services, LLC. Page 7 of 17




Pace Anaiytical Services, LLC
1700 Elm Street - Suite 200

. ®
CEAH&MICE’ Minneapolis, MN 55414
www pgosiebs.comn {612)607-1700
ANALYTICAL RESULTS
Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608
Sample: OW-24 DUP Lab ID: 10478608004 Collected: 06/06/19 08:50 Received: 06/07/19 10:00 Matrix: Water
Paramelers Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
8260 MSV SIM Anatytical Method: EPA 82608 Mod.
1,4-Dioxane (SIM) 4.2 ug/L 3.0 0.26 1 06/16/19 18:32 123-91-1
Surrogates
Toluene-d8 (S) 91 %. 75-132 1 06/16/19 18:32 2037-26-S

{, 2 J ;L(ﬁ / -
basd en RID 2307

ﬁ REPORT OF LABORATORY ANALYSIS

This report shall nol be reproduced, except in full,
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Pace Analytical Services, LLC

L 1700 Elm Street - Suite 200

3 Ce AMMIC&I Minneapolis, MN 55414

www. pacaiabs com (612)607-1700

P
ANALYTICAL RESULTS
Project: 104-0012 NY Superfund-Revised Repoit
Pace Project No.: 10478608
Sample: Pump Blank LabID: 10478608005 Collected: 06/06/19 12:00 Received: 06/07/19 10:00 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual

8260 MSV SIM Analytical Method: EPA 8260B Mod.
1,4-Dioxane (SiM) <0.26 ug/L 30 0.26 1 06/16/19 16:24 12391-1
Surrogates
Toluene-d8 (S) 92 %. 75-132 1 06/16/19 16:24 2037-26-5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in fui,
Date: 07/15/2019 01:23 PM without the written consent of Pace Analytical Services, LLC. Page 9 of 17




Pace Analytical Services, LLC

. @ 1700 Elm Street - Suite 200
a'CE MHMICHI Minneapolis, MN 55414
waww. pacelsds.com (612)607-1700
-
ANALYTICAL RESULTS
Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608
Sample: Field Blank Lab ID: 10478608006 Coliected: 06/06/19 13:15 Received: 06/07/19 10:00 Matrix: Water
Parameters Results Units PQL MDL DF Prepared Anaiyzed CAS No. Qual
8260 MSV SIM Analytical Method: EPA 8260B Mod.
1,4-Dioxane (SIM) <0.26 ug/L 3.0 0.26 1 06/16/19 16:06 123-91-1
Surrogates
Toluene-d8 (S) 95 %. 75-132 1 06/16/19 16:06 2037-26-5

rﬁ
REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/15/2019 01:23 PM without the written consent of Pace Analytical Services, LLC. Page 10 of 17




Pace Analytical Services, LLC
1700 Elm Street - Suite 200

CBAH&MICH’ Minneapolis, MN 55414
www.pacaiads com

(612)607-1700

.
ANALYTICAL RESULTS
Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608
Sample: LAB PREPARED TRIP Lab ID: 10478608007 Collected: 06/04/19 00:00 Received: 06/07/19 10:00 Matrix: Water
BLANK
Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
8260 MSV SIM Analytical Method: EPA 8260B Mod.
1,4-Dioxane (SIM) <0.26 ug/l 3.0 0.26 1 06/16/19 15:48 123-91-1
Surrogates
Toluene-d8 (S) 94 %. 75-132 1 06/16/19 15:48 2037-26-5

rq
REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/15/20198 01:23 PM without the written consent of Pace Analyticat Services, LLC. Page 11 of 17




Pace Analytical Services, LLC

0 e 1700 Elm Street - Suite 200
)
aC@AﬂBIytICHI Minneapolis, MN 55414
www.pacalbbs.com (612)607-1700
QUALITY CONTROL DATA
Project: 104-0012 NY Superfund- Revised Report
Pace Project No.: 10478608
QC Batch: 613273 Analysis Method: EPA 8260B Mod.
QC Batch Method:  EPA 8260B Mod. Analysis Description: 8260 MSV SIM

Associated Lab Samples: 10478608001, 10478608002, 10478608003, 10478608004, 10478608005, 10478608006, 10478608007

METHOD BLANK: 3314110 Matrix: Water
Associated Lab Samples: 10478608001, 10478608002, 10478608003, 10478608004, 10478608005, 10478608006, 10478608007
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
1,4-Dioxane (SiM) ug/t <0.26 3.0 0.26 06/16/19 14:53
Toluene-d8 (S) %. 98 75132 06/16/19 14:53
LABORATORY CONTROL SAMPLE & LCSD: 3314111 3314112
Spike LCS LCSD LCS LCSD % Rec Max
Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
1,4-Dioxane (SIM) ug/L 10 84 7.8 84 78 75125 8 20
Toluene-d8 (S) %. 94 89 75-132
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3314113 3314114
MS MSD
f- \ 10478608002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limts RPD RPD Qual
1,4-Dioxane (SIM) ug/L <0.26 10 10 13.0 13.6 130 136 65-128 5 30 M1
Toluene-d8 (S) %. 90 96 75-132
Results presented on this page are in the units indicated by the "Units" column except where an altermate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/15/2019 01:23 PM without the written consent of Pace Analytical Services, LLC. Page 12 of 17
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Pace Anaiytical Services, LLC

. ® 1700 Elm Street - Suite 200
CeAnaMlcal Minneapolis, MN 55414

Wwww.pgcelabs com

QUALIFIERS

Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608

{612)607-1700

DEFINITIONS

o

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

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

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNi - The NELAC Institute.

LABORATORIES

PASI-M Pace Analytical Services - Minneapolis

ANALYTE QUALIFIERS

~

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

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 07/15/2019 01:23 PM without the written consent of Pace Analytical Setvices, LLC.
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ce Analytical

Pace Analytical Services, LLC

1700 Elm Street - Suite 200
Minneapolis, MN 55414

www pacaiabs com (612)607-1700
|
f\
QUALITY CONTROL DATA CROSS REFERENCE TABLE
Project: 104-0012 NY Superfund-Revised Report
Pace Project No.: 10478608
Analytical
Lab D Sample ID QC Batch Method QC Batch Analytical Method Batch
10478608001 OW-5 EPA 8260B Mod. 613273
10478608002 OW-13R EPA 8260B Mod. 613273
10478608003 OW-24 EPA 8260B Mod. 613273
10478608004 OW-24 DUP EPA 8260B Mod. 613273
10478608005 Pump Blank EPA 8260B Mod. 613273
10478608006 Field Blank EPA 8260B Mod. 613273
10478608007 LAB PREPARED TRIP BLANK EPA 82608 Mod. 613273

Date: 07/15/2019 01:23 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 14 of 17




%er}awcal

WO#.10478608

10478J!

’, ! Analytical Request Document

MENT. All relevant fiekis must be completed accurately.

WEW.PELED .com
:ls-ocuonA Section b A %ﬂ {m -X/tnd Qa'er roe: o
Required Clent Information: mqulmmpwmmm irveics Informatien:
Cetavcina]l Resources [ Barbara. Jones = Barbara Jones 2285477
PO GBroodway Blvd, [°™ o e nal Pe.buvrae s REGULATORY AGENCY
mo“voeu‘l“e‘ VA" 5\4( wmﬁqloﬁﬂbdﬂau |Vd " NPDES |~ GROUNDWATER [ DRINKING WATER
[T b_;ume. Carcl\nalrﬂs (pgoreese Orer No: heenree. (VO VOOV \,Ie S’W@ ™ usT [ RCRA ™ OTHER
075 -27y-005q [ NY_Supeviuad == Yogber, Kisten el
Data/TAT: TAN mj Project Number: l O L{‘()IQ_\ 2 Pace Pmﬁja#: ‘-‘&05?2' STATE:
Requested Analysis Filtered (Y/N)
Section D Maix Codes zl= z
| Required Clent Informestion MATRIX / GODE § g COLLECTED Preservatives =
Drirking Water  OW g g ; § ]
Woste Water  WW o “?4 COMEOSITE ] |QJ =
Product P i § T ENDIGRAB a = z
SoiSoikd st | g G e 2l w - &
SAMPLEID O o |23 Sle AEn :
(AZ,091,) A w |, 1z 33; 5
Sample IDs MUST BE UNIQUE  Tissue ol E i - § ela 5
Other 0 Q0 gl z oL} ] ®) =
- x|y w!8 |8, g2l |2 :
z E(g 2| 5 |E|9]s],15(2121E| 2 s s
E )/ 3|3 one | e | o | e | 5] 2 |SISIE|RERIEIEIE =11 | Pace Project NoJ Lab |.D.
1 OW-5» 7/ |WilGle14 llo'.l§'_ 3 . » 001
2] OWAH Y - A A 3 A A, 007 |
3 C)\AJ' % G614 152 3 % % 7
4 0 tx\ iz & SO  MiGlk-s-1915: =) A . "
s| OW-22U 7 WG| 6614 &:5¢ 2 i 4% 003
| QW -9 DUY 7, WilCl-6-rf €:50) : 4 & 00Y4
1| oW—to——— A e 6 . L —
s| P Blgné/ 7 WG |6 ¢-141f2:00 ® i X / 005
o] Fold Rignk s MW - 113515 o) B ol 006
0] [ AB X ReD TRID Yl | — v 007
11 ;
12
ADDIMONAL COMMENTS RELINQUISHED BY / AFFILIATION DATE T™E Amb BY / AFFILIATION DATE TWME SAMPLE CONDITYONS
RELNQUISYED ! G AZ,, , oq9on [zl 71 31 3
0 _Ceher 18M Gls/2d WW%Z(/&'M/_L wd (22 VT vy
8 SAMPLER NAME AND SIGNATURE o | 5. | .3 3
g ORIGINAL PRINT Name of SAMPLER: § §§. §§§ ;g
2 SIGNATURE of SAMPLER: o %;fnm = £ og e E
N *Imporiant Note: By signing this forn you are acoepting Pace’s NET 30 day peyment teams and agreetng to tate charges of 1.5% per month for any irm;m not uu.«-‘;;& days. F-ALL-C-010-rev.00, 09Nov2017
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.? Document Name: Document Revised:; 09May2019
L Sample Condition Upon Receipt Form Page 1 of 1
/_Pace Analytical

Document No.: Issuing Authority:
P F-MN-1-213-rev.28 Pace Minnesota Quality Office
CEDCI RGN Client Name: Project #: [ NO# . 1 0478608
Upon Receipt /‘ d \ es .
(avanaal Feooorl PH: TJS Due Date: ©65/21/19
et brdFed Ex [Jues [Juses ~ Dctient CLIENT: Cardinal Res
Orace D;pe;oee gCommemal See Exception
Tracking Number: }*] ?2 AD “ + | |
Custody Seal on Cooterfgoxpresent? [dves [Ino sealsintact? [dves [No  Biological Tissue Frozen? [Jves [JNo [XN/A
Packing Materlal: [JBubble Wrap ‘@\Bubble Bags [ JNone [Jother: Temp Blank? PBdves [INo
T1(0461 T2(1336 | T3{0459,
Thermometer: B T4}025 4; 15:(1 439} [r3(o4ss) Type of Ice: ﬁwa [Blue OnNone  [Jory  [OMelted
Note: Each West Virginia Sample must have temp taken {no temp blanks)
Temp should be above freezing to 6°C Cooler Temp Read w/temp blank: -1 °C | Average Corrected Temp“ See Exceptions
(no temp blank only): O
. . 9,
Correction Factor: ﬁ:M Cooler Temp Corrected w/temp blank : V% L= G C . .
USDA Reguiated Soll: { &N/A, water sample/Other: ) Dabe/Initials of Person Examining Contents: _(ﬂf‘vi -}, \0[
Did samples originate in a quarantine zone within the United States: AL, AR, CA, FL, GA,  Did samples originate from a foreign source (internationally, including
ID, LA. MS, NC, NM, NY, OK, OR, SC, TN, TX or VA (check maps)?  [J¥es Ono Hawai iand Puerto Rico)? Oves  [Owno
If Yes to elther question, fill out a Regulated Soil Checklist (F-MN-Q-338) and Include with SCUR/COC paperwork.
j - COMMENTS:
Chain of Custody Present and Filled Out? Yes  [Jno 13
Chain of Custody Relinquished? [PNes _ [INo 2.
Sampler Name and/or Signature on COC? COves [Ano  [On/a | 3.
Samples Arrived within Hold Time? Bdves [ONo 4.
Short Hold Time Analysis (<72 hr)? ves S.  [Frecal califarm [JHPC [Jvotal Caliform/E coli [JBOD/cBOD [JHex Chrome
f-h‘ ysis ) - B FYrurbidity [Nitrate []nitrite [JOrthophos [1other
Rush Turn Around Time Requested? [Jves  fKNo 6.
Sufficlent Volume? Rlves [Ine 7.
Correct Containers Used? [Aves [ONo 8.
-Pace Containers Used? RBves [ONo
Containers ntact? Ryves [Ino 9.
Field Flitered Volume Received for Dissolved Tests? Qves [Jvo  [367a | 10. 1s sediment visible In the dissoived container? [_]Yes [JNo
Is sufficient information available to reconcile the samples 11. i no, write ID/ Date/Ti meon Container Below: See Exception
to the COC? Ryes [Ono

Matrix: B8Water [1soil [Joil [Jother
All containers needing acid/base preservation have been Oves [Ovo MN/A 12. Sample #
checked?

All containers needing preservation are found to be In Oves [vo K/ [ naon [ Hnos [OH:50. [zinc Acetate
compllance with EPA recommendation?
(HNQ;s, H50,, <2pH, NaOH >9 Sulfide, NaOH>12 Cyanide)

Positive for Res. L__]Ves See Exception
E"‘:‘3"“°"5@‘:°"form, TOC/DOC Oil and Grease, plres  ONo [INA [ chiorine? [ INo pH Paper Lots
DRO/8015 {water) and Dioxin/PFAS Res. Chlorine 0-6 Roll 0-6Strip 0-14 Strip
13. See Exception
Headspace In VOA Vials {greater than 6mm)? _HAes Cno  [OOn/A
Trip Blank Present? JAes  [ONo  [n/a | 14, j
Trip Blank Custody Seals Present? DOves  [no  [N/A Pace Trip Blank Lot # {if purchased): ZIOEB&
CLIENT NOTIFICATION/RESOLUTION Field Data Required? [ Jves [ JNo
Person Contacted: ____ Date/Time:

Comments,/Resolution:

N g ya

" project Manager Review: -ﬂéﬂ%ﬂm . Date: 06/11/19
(" iote: Wheneverthereisa discrepancy affecting Norti#€arolina comp{ia)ﬁ samples, a eopy of this form will be sen t othe fbrth Ca rdina DEKNR Certifica t on Office{ i.e out of

nold, incorrect preservative, out of temp, incorrect containers),

Labeled by: e
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Document Name:
Headspace Exception

Docurnent Revised: 17Dec2018

pagelofl

Document No.:
F-MIN-C-276-Rev.01

Issuing Authority:
Pace Minnesota Quality Office

Sample ID Headspace | Headspace No Total Vials Sediment
greater less than Headspace Present?
than 6mm 6mm

OwW-S

0

2

NO

DW-13R

o

O -12r - Ms

)
O

NO

OW - 132 MsD

NO

QW -24

e
3
3
k¢

N0

OW-=11 Dop

NO

pomp Blank

(4

INO

tild blany

N[

Ldo Fepuvdd Trip Bjank

0

0
0
0
0

= | YW |

N[N W W W W

NO
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Appendix B
PFAS Laboratory Data Report (results only)




Pace Analytical Services, LLC

. 4@ 1700 Elm Street - Suite 200
CEAMM’caI Minneapolis, MN 55414
www.pstalabg com {612)607-1700

July 08, 2019

Barbara Jones

Cardinal Resources, Inc.
4410 Broadway Bivd.
Monroeville, PA 15146

RE: Project: 104-0012 NY Superfund
Pace Project No.: 10478022

Dear Barbara Jones:

Enclosed are the analytical results for sample(s) received by the laboratory on June 06, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

if you have any questions concerning this report, please feel free to contact me.

Sincerely,

Koro A

Keith Sturgeon for

Kirsten Hogberg
kirsten.hogberg@pacelabs.com
(612)607-1700

Project Manager

Enclosures

cc. J. O'Connor, Cardinal Resources

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Selvices, LLC. Page 1 of 5




ceAnalytical”

www.pacelabs.com

-

SAMPLE SUMMARY

Pace Analytical Services, LLC
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 104-0012 NY Superfund

Pace Project No.: 10478022

Lab ID Sample ID Matrix Date Collected Date Received
10478022001 OW-24 Water 06/04/19 10:00 06/06/19 09:40
10478022002 OW-24 DUP Water 06/04/19 10:00 06/06/19 09:40
10478022003 OW-13R Water 06/04/19 11:40 06/06/19 09:40
10478022005 OW-5 Water 06/04/19 14:45 06/06/19 09:40
10478022006 Field Reagent Blank Water 06/04/19 11:52 06/06/19 09:40
10478022007 Equipment Blank Water 06/04/19 13:05 06/06/19 09:40

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 2 of 5




CHAIN-OF-CU! 3 DY / Analytical Request Document
The Chaln-of-Custody is a LEGAL DOCUMENT. All relevant flelds must be completed accurately.
ce aiytical®
.f www.gacetals. som i
"Sol:ﬁon A Section B Sectlion C IPam: of N
Required Chent Information: Required Project Information: .m ,Wm 2 2 8 5 4 7 8
e Cardine) Rescure=< """ Barbara Jonwes peor Barbara. Jones a
My ﬁr cadway Blud, ™™ Comoeny KB ay-d nel Resource s [REcuLaTory acency
I'\omoev iile PA 15146 Y ].S.LB‘QG Wiy 3\ vdh,, |l NPOES I GROUNDWATER T DRINKINW
™ bjcnes@cardinalres, e e O o Fadss M onveevile PRSI ust T Rora - omer &2

U -37¢-0984]™

Feiwinere NN Swuper Sund

e _Hogbevy, Kirsten

Site Location)|
STATE: _.Nj._

[Requested Due Date/TAT: §+_(i_n dQ(d |Project Number: LO L{ — (jo ll 'Pm Profite #: %omz\
Requested Analysis Filtored (V.
[Section D Matrix Codes el -z. _I
Requircd Cient infarmaton wwxicoos | 2% C;m‘ocouzcrso Pressrvatives =
Diinking Weder OwW 5] S Y 17 STV U S e i O
Watsr wT f3) = |
e B S [ WO : 10478022
SqivSofd SL $(o a3 o - ‘
sampLem gt G )8 |8 INER EEEHTTA
(A-2,09/ -} Air AR |8 L ol 2 lo =1 | =il R J
Sample IDs MUST BE UNIQUE  Tissue s 9 E S 213 @ i 10473 022
Olher oT Elz g = ® (J - L i
. AE AERH BRSNS T e —
g g% 516 |22(20c(3(3]5 12| S )
£ § &5 | pate TIME DATE TIME g = |S|TIT|E(= g = : P g Pace Project No./ Lab I.D.
: tu-ig B[ -4A4[ e AR 27 %l LT
2| OW-2% Dup 56 -4-14 1oAm 2t A N7
1] W19 WIGTe-149/11 o a A ke
4] OW-\3R M5 wrlc [6Yq) 1Y 24 PP Sl .
5 OW -5 W16 -4-1g 1Y udf 2l Ay /RS
] Cield Keacpent Blany rlGleq-d11:57 114, . [AS
4 kguuman# Blank WG |6-475113:05 1| ey ]
8
9
10
11
12
ADDITIONAL COMMENTS RELINQUISHED 8Y / AFFILIATION TIVE ACCEPTED BY / AFFILIATION DATE TIME SAMPLE CONDITIONS
RaddiN] {Jored G549 10 (iAhrace |6k q005.9 1 [ O
TO FEDEY

¢ Jo ¢ abed

ORIGINAL

SAMPLER NAME AND BIGNATURE

PRINT Name of SAMPLER: 12 Qv DG (ct T-o nes

SIGNATURE of SAMPLER: /M/ !’OW | o Ol /0% / J99

Temp In °C

Received on

lce (Y/N)
Custody
Sealed Cooler

(vm)

Samples Intact
(YMN)

*important Note: By signing this form you sre sccepting Pace's NET 30 day payment lerms snd agresing 1o late charpes of 1. Sﬁwmhﬁmlmm:ﬂdvﬁmnmm

e R - I —

F-ALL-C-010-rev.00, 09Nov2317




Dacument Revised: 09May2019
Page 10f1
Issuing Authority:
Pace Minnesota Quality Office

WO : 10478022

PM: KNH Due Date: 06/27/19

Document Name:
Sample Condition Upon ReceiptForm
Document No.:
F-MN-L-213-rev.28

/,%Analy{icaf
. /
Sample Condition
Upon Receipt

.Client Name:

| Mm Posovrces

Project #:

Courier: Pred £x CJues Cluses [Cctient CLIENT: cardjpal Res
I%? SpeeDee [CJcommercial See Exseption
Tracking Number: 1{?5 4 24ogf O -
L4 - —
Custody Seal on Cooler/Box Present? E]Yes [¥No Sealsintact? [Jves [RNo Biologleal Tissue Frozen? [Jves [JNo BN/A
Packing Material: [ JBubble wrap  PJBubble Bags [ None  [Hpther: P Temp Blank? [ves Sdno
Ti{0461 T2 6 | T3(0459
Thermometer: ET 4:025 4; B TSE;ZZQ; Lraoass) Type of Ice: met Oslue ONone  [(dory  [IMelted
Note: Each West Virginia Sample must have temp taken (no temp blanks)
Temp should be above freezing to 6°C Cooler Temp Read w/temp blank: oc | Average Corrected Temp  See Exceptions
{no tegp blank only):
| Correction Factor: Cooler Temp Corrected w/temp blank : o ¢ ] °c

USDA Regulated Soil: ( WN/A. watersample/Other: Date/Initials of Person Examining Contents: & 10(
Did samples originate in a quarantine zone within the United States: AL, AR, CA, FL, GA,  Did samples originase from a foreign source {Internationally, Including
1D, LA. MS, NC, NM, NY, OK, OR, SC, TN, TX or VA (check maps)?  []Yes [CIno Hawaii and Puerto Rico)? Cdves [No

If Yes to either question, fill out a Regulated Soll Checklist (F-MN-Q-338) and include with SCUR/COC paperwork.

COMMENTS:
Chatn of Custody Present and Filled Out? ges [INe 1.
Chain of Custody Relinquished? es No 25
Sampier Name and/or Signature on COC? Bdves [no  [Civa | 3.
Samples Arrived within Hold Time? Kves  [INo 4.
Short Hold Time Analysis (<72 hr)? Dlves o S.  [recal coliform [J#Pc [JTotal Coliform/E coli [J80D/c80OD [JHex Chrome
_’ B bys R [JTurbidity []Nitrate [INitrite [JOrthophos (Jother
Rush Turn Around Time Requested? [Cves No 6.
Sufficient Volume? es  [Ino 7.
Correct Containers Used? Kes [No 8.
-Pace Containers Used? DPhes  [INo

Containers Intact? Bdves  [Ono 9,
Field Filtered Volume Received for Dissolved Tests? [Clves  [No mA__lO. Is sediment visible in the dissolved container? [_|Yes DNO
Is sufficient information available to reconcile the samples 1 If no, write ID/ Date/Timeon Contalner Below: See Exception
to the COC? Bres Ove  go o FOr SXMPle #£3 wde rec« fod Avidted |
Matri’Wl/.:’La‘er Osoil Cot [lother W -‘l’m Wliﬁ c A dt?. g collodivn ki
All containers needing acid/base preservation have been  [Jves [No [HAn/a | 12.5ample # [MV[ a‘pft m«ﬂ%} Yo DR MK A
checked? & ms jowD @ 3ample SHLY-13K7
All containers needing preservation are found to be in Oves LCIvo  ffw/a [J NaoK [ HNo; [(JH:50. [zinc Acetate
compliance with EPA recommendation?
{HNO;, H2504, <2pH, NaOHN >9 Sulfide, NaOH>12 Cyanide)

Positive for Res. [_]Yes See Exception
Exceptions: VOA, Coliform, TOC/DOC oll and Grease, Yes  [ONo ‘m/‘* Chiorine? Mno pH Paper Lot#
DRO/801S (water) and Dioxin b @ { q l -5 Res. Chlorine 0-6 Roll 0-6 Strip 0-14 Strip

13. See Exception
Headspace in VOA Vials (greater than 6mm)? [ves o [idn/a O
Trip Blank Present? COves Do [®@n/a | 14,
Trip Blank Custody Seals Present? Cdves  [Ono Eﬁ/“ Pace Trip Blank Lot ¥ (if purchased):

CLIENT NOTIFICATION/RESOLUTION Field Data Required? DYes DND
Person Contacted: Date/Time:
Comments/Resoiution:
¥ e | it
. Project Manager Review: [/ 1 A& 4 jj”‘"’ TY Date:  6/7/2019
] lote: Whenever there is a discrepancy affedting North h Carolina compl

ce sa )les, a copy of this form will be sent to the North Carolina DEHNR Certification Office { i.e out of

GNL

nold, incorrect preservative, out of temp, incorrect containers).

Labeled by:

Page 4 of 5




KzeAnaMicaI

Document Name:
SCUR Exception Form — Coolers Above 6°C

Document Revised: 08Apr2019

Page 1l of 1

Document No.:
F-MIN-C-298-Rev.02

issuing Authority:
Pace Minnesota Quality Office

During sample triage, this form is to be placed in each

cooler that arrives above 6.0 degrees Celsius

Wprkorder

#:

SCUR Exceptions:

2 Ly ot

| Dut of Temp Sample IDs

. Lontalner |

No

L

If yes, indicate who was contacted/date/time.
If no, indicate reason why.

EICET S NoTemp Blank

Read Temp Corrected Temp Average Temp
2.9 2.9 2.9
. L. S
-0 5.0
2.1 .l

‘ Issue Typeﬁ

h}i' 20 - Tracking Number/Temperature . & i

Sample ID

Container
Type Containers

i

# of

pH Adjustment Log for Preserved Samples

pH Amoun
Type of Upon Date Time t Added Lot # pH | In Compliance
Sample ID Preserv. | Receipt | Adjusted | Adjusted {mL) Added | After | after addition? | Initials
' Clves [INo
Clves [Ono
[Jves [INo
E]Yes DND

Page 5 of 5
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- ace Analytical”

www.pacelabs.com

Report Prepared for:

Barbara Jones
Cardinal Resources
4410 Broadway Blvd.
Monroeville PA 15146

REPORT OF
LABORATORY
ANALYSIS
FOR PFAAs
-~
~ Report Prepared Date:
July 2, 2019

Report No.....10478022_PFAA_DFR

Pace Analytical Services, LLC.
1700 EIlm Street

Minneapolis, MN 55414

Phone: 612.607.1700

Fax: 612.607.6444

Report Information:

Pace Project #: 10478022

Sample Receipt Date: 06/06/2019
Client Project #: 104-0012

Client Sub PO #: N/A

State Cert #: N/A

Invoicing & Reporting Options:

The report provided has been invoiced as a Level 4
PFAA Report. If an upgrade of this report package is
requested, an additional charge may be applied.

Please review the attached invoice for accuracy and
forward any questions to Kirsten Hogberg, your Pace
Project Manager.

This report has been reviewed by:

July 08,2019
Kirsten Hogberg, Project Manager
(612) 607-6407
(612) 607-6444 (fax)
kirsten.hogberg@pacelabs.com

Report of Laboratory Analysis

Thisreportshouldnotbereproduced,exceptinfull,
withoutthewrittenconsentofPaceAnalyticalServices,inc.

Theresultsrelateonlyt othesamplesincludedinthisreport.

Page 1 of 576




DISCUSSION

This report presents the results from the analyses performed on six samples and two
matrix spikes submitted by a representative of Cardinal Resources. The samples were
analyzed for the presence or absence of twenty-four perfluorinated compounds using
an isotope dilution based on DoD QSM 5.1.1. Reporting limits were set to the
quantitation limits.

A laboratory method blank was prepared and analyzed with the sample batch as part of
our routine quality control procedures. The results show the blank was free of the target
perfluorinated compounds at the reporting limits. This indicates that the sample
processing procedures did not significantly contribute to the analyte content determined
for the sample material.

A Laboratory spike sample was also prepared with the sample batch using clean
reference matrix that had been fortified with native standards. With the exception of 8:2
FTS in LCS-71172, flagged "R", the recovery results were within the method limits.
Since 8:2 FTS was not detected in the sample material and the recovery was above the
method limit, which biases the result high, the results were accepted.

The RPDs (relative percent differences) between one designated Matrix Spike and its
duplicate were within the method limits. However, a number of compounds were above
the method limit in the MS and MSD. These deviations may be due to the presence of
impacting sample matrix or sample inhomogeneity.

13C4 PFOA and 13C4 PFQOS are the injection internal standards, of which both passed
for each injection in the batch. The passing injection internal standards proves that the
instrument detector is working as expected. However, with both elevated and
diminished internal surrogate standard (IS) recoveries (outside the suggested limits),
the use of the isotope dilution method generally precludes any adverse impact on those
individual native compounds that have a directly associated standard.

Sample 1047802005 had elevated recovery standards (IS) recoveries (outside the
suggested limits) for 13C2_4:2FTS. While the use of the isotope dilution method
generally precludes any adverse impact on those individual native compounds that
have a directly associated standard, in the case of the FTS compounds, the recoveries
are anomalously high, and are adversely impacted by matrix. The results for these
native compounds should be considered estimated only.

Results for selected analytes were taken from secondary dilutions of the sample
extracts in order to reduce the impact of matrix effects. The affected values were
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DISCUSSION

flagged "D" on the results tables.

It should be noted that Pace Analytical has not yet completed the certification process

for all analytes in this method. Therefore, the results have been marked "N2" as
qualified.
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Pace Analytical Services, LLC
1700 Elm Street - Suite 200
Minneapolis, MN 55414

Minnesota Laboratory Certifications

Tel:612-607-1700
Fax:612-607-6444

Authority Certificate # Authority Certificate #
A2LA 2926.01 Minnesota - Pet 1240
Alabama 40770 Mississippi MNO0064
Alaska - DW MNO00064 Missouri - DW 10100
Alaska - UST 17-009 Montana CERT0092
Arizona AZ0014 Nebraska NE-OS-18-06
Arkansas - DW MNO00064 Nevada MNO00064
Arkansas - WW 88-0680 New Hampshire 2081
CNMI Saipan MP0003 New Jersey (NE MNOOQ2
California 2929 New York 11647
Colorado MNO00064 North Carolina 27700
Connecticut PH-0256 Notth Carolina - 27700
EPA Region 8+ via MN 027-053 North Carolina - 530
Florida (NELAP E87605 North Dakota R-036
Georgia 959 Ohio - DW 41244
Guam 17-001r Ohio - VAP CL101
Hawaii MNO0064 Oklahoma 9507
Idaho MNO0064 Oregon - Primar MN300001
lllinois 200011 Oregon - Secon MN200001
Indiana C-MN-01 Pennsylvania 68-00563
lowa 368 Puerto Rico MNOO0G4
Kansas E-10167 South Carolina 74003
Kentucky - DW 90062 South Dakota NA
Kentucky - WW 90062 Tennessee TNO02818
Louisiana - DE 03086 Texas T104704192
Louisiana - DW MNO0064 Utah (NELAP) MNO00064
Maine MNO00064 Virginia 460163
Maryland 322 Washington C486
Massachusetts M-MNQ064 West Virginia - 382
Michigan 9909 West Virginia - 9952C
Minnesota 027-053-137 Wisconsin 999407970
Minnesota - De via MN 027-053 Wyoming - UST 2926.01
REPORTOFLABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, LLC
1700 EIm Street - Suite 200
Minneapolis, MN 55414

~/ _PaceAnalytical

Report No

Reporting Flags

A = Reporting Limit based on signal to noise

B = Less than 10x higher than method blank level
C = Result obtained from confirmation analysis

D = Result obtained from analysis of diluted sample
E = Exceeds calibrationrange

| = Interferencepresent

J = Estimated value

L = Suppressive interference, analyte may be biased low
Nn = Value obtained from additional analysis

P = PCDElnterference

R = Recovery outside target range

S = Peak saturated

U = Analyte notdetected

V = Result verified by confirmation analysis

X = %DExceedslimits

Y = Calculated using average of daily RFs

= SeeDiscussion

REPORTOFLABORATORYANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Appendix A

Sample Management
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

ace Analytical e

SamplelDCrossReference

Client Sample ID PaceSample|D Date Received Sample Tyge
Oow-24 10478022001 06/06/2019 Water
OW-24 DUP 10478022002 06/06/2019 Water
OW-13R 10478022003 06/06/2019 Water
OW-13R-MS 10478022003-MS 06/06/2019 Water
OW-13R-MSD 10478022003-MSD 06/06/2019 Water
OW-5 10478022005 06/06/2019 Water
Field Reagent Blank 10478022006 06/06/2019 Water
Equipment Blank 10478022007 06/06/2019 Water

REPORTOFLABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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CHAIN-OF-CUSTODY / Analytical Request Document

The Chain-of<Custxdy is a LEGAL DOCUMENT, Al refevant Nelds must be completad eccurately.
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Document Name:
Sample Condition Upon Recelpt Form

Document Revised: 09May2019
Page 1 of 1

/,:ZceAnaMicaf

Document No.:

Issuing Authority:

P F-MN-L-213-rev.28 Pace Minnesota Quality Office
Sample cOndmon Client Name: Project #: :
1 WO#: 10478022
N 2‘4[ mnal  Popoorces PN: KNH Ous Date: 08/27)15
Courier: Fed £x Curs CJuses  [Jclent CLIENT: Cardinal Res

gface [[speebee  [Jcommercial See Exception

Tracking Number: L{?5 429449 9404 O

Custody Seal on Cooler/Box Present? [ Jves [{No Seals Intact? [Jves [PNo Biological Tissue Frozen? [ Jves [JNo BIN/A

Packing Material: [ JBubble Wrap &ubble Bags [Inone  [Mother: Py Temp Blank? [Jves [INo
T1to461) [] T2(1336) [JT3(0459)
Thermometer: ET al0254) []T5(0489) Type of Ice: stet Osiue ONone  [Oory  [IMelted
Note: Each West Virginia Sample must have temp taken (no temp blanks)
Temp should be above freezing to 6°C Cooler Temp Read w/temp blank: % | Average Corrected Temp  See Exceptions
(no tegp blank only):
Correction Factor: Cooler Temp Corrected w/temp blank : K b g °c

USDA Regulated Soil: { WQ\I/A, water sample/Other:

Did samples originate in a quarantine zone within the United States: AL, AR, CA, fL, GA,

1D, LA. MS, NC, NM, NY, OK, OR, SC, TN, TX or VA (check maps}?

il
[ves

DNO

Date/Initials of Person Examining Contents: _@m € !e ukﬁ . /0(

Did samples originate from a foreign source {internationally, inctuding
Hawaii and Puerto Rico)? Oves [Ono

If Yes to either question, fill out a Regulated Soil Checklist (F-MN-Q-338) and include with SCUR/COC paperwork.

) COMMENTS:
Chatn of Custody Present and Filled Out? es [INo 1.
Chain of Custody Relinquished? es  [INo 2.
Sampler Name and/or Signature on COC? [Bes [no  [Owa | 3.
Samples Arrived within Hold Time? Kves  [INo 4.
A,Shon Hold Time Analysis (<72 hr)? Oves Ko S. Qreca! col ifo'_|rm‘ CIx L [Crotal coliform/E co'ILDBOD/cBOD [OJHex chrome
{_Turbidity [_{Nitrate [ Nitrite [ JOrthophes [_Jother
Rush Turn Around Time Requested? Cves |No 6.
Sufficient Volume? [Gves [lno 7.
Correct Containers Used? Rlyes [No 8.
-Pace Containers Used? Phes  [ONe
Containers Intact? Pdves  [No 9.
Field Filtered Volume Received for Dissolved Tests? [Jves [[INo [)IIA 10 Is sediment visible in the dissolved containes? DYes DNO
Is sufficient information available to reconcile the samples . 1 no, write 1D/ Date/Time on Container Below: See Exception
to the COC? Rres [no w\{\ J. SNPle £33 W L M@Cieved i ﬂeD
Matrix: Kdwater [Jsoil (Jou [Jother W o VOWW2 - aslde Fom ) '&6’ 7N
All containers needing acid/base preservationhave been  [Jves [Jnvo [XAN/a | 12.5ample # fguioig W \‘O‘J l’)gmgd
checked? ,}a; MS {mﬁp %"’W 44
All containers needing preservation are found to be In Oves [Ono  §dv/a ] naOH [] HNO: (=504 [Jzinc Acetate
compliance with EPA recommendation?
(HNOs, H250a4, <2pH, NaOH >9 Sulfide, NaOH>12 Cyanide}
Positive for Res. [_|Yes See Exception
Exceptions: VOA, Coliform, TOC/BOC Olland Grease, Wﬁs O ’W/A Chlorine? DNO pH Paper Lot#
DRO/801S (water) and Dloxlﬂ b 6 / q l -7 Res. Chiorine | 0-6 Roll 0-6 Strip 0-14 Strip
|
13. See Exception
Headspace in VOA Vials (greater than 6mm)? [ves [Cno  [3dn/a
Trip Blank Present? Cves DOno (XA | 14
Trip Blank Custody Seals Present? Cves  [no @/A Pace Trip Blank Lot # (if purchased):
CLIENT NOTIFICATION/RESOLUTION Field Data Required? [ Jves [JNo
Person Contacted: Date/Time:
Comments/Resolution: )
v fl, .
Project Manager Review: ¥ 1, f"@,‘-{’,‘ /] AdY Date: 6/7/2013
Jte: Whenever there is a discrepancy affecting N

nold, incorrect preservative, out of temp, Incorcect containers).

Report No.....10478022_PFAA_DFR

orth Carolina cumplﬁ!ce safftples, a copy of this form will be sent to the North Carolina DEHNR Certification Office { i.e out of
v

GNL
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Document Name:

SCUR Exception Form — Coolers Above 6°C

Document Revised: 08Apr2019
Pagelof 1

| ,f%eAnaMfcal '

Document No.: Issuing Authority:
.r\ F-MN-C-298-Rev.02 Pace Minnesota Quality Office
During sample triage, this form is to be placed in each
cooler that arrives above 6.0 degrees Celsius
SCUR Exceptlons' Workorder #:
5% out gf Temp sample !Ds A : ;
If yes, indicaie who was contacted/date/time.
If no, indicate reason why.
Fi- ~_::No Temp Blan
Read Temp Corrected Temp Average Temp
B 249 P 5.9
= Li’ f.)
é -0 5.0
WA 5.1
Issue Type: Contamer # of
@™ 1~ Tracking Number/Temperature - Sample ID Type Containers

pH Adjustment Log for Preserved Samples

r\

pH Amoun
Type of Upan Date Time t Added Lot # In Compliance
Sample 10 Preserv. | Receipt | Adjusted | Adjusted {mL) Added | After | after addition? | Initials
! [Jves [No
Cdves [Ino
[Clves [No
[Jves [No

Report No.....10478022_PFAA_DFR
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PFAS-DoD

Water (Non Pota

SPE

EB-24808

QC Matric lot #: 187814 TRIZMA Lot #: N/A Extract Start: 06/17/19 00:00
Time of Spiking: 06/17/19 00:00 Optima H20 Lot #: 187814 Extract End: 06/17/19 00:00
SPE Cartridge: S322-0024 Methanol Lot #: 187805 Setup By: QL
Balance: 10BALQ
Lot Number Amount Initials Expiration Dispenser Witness
Internal 0
Surrogate 19206-008 100 QL 12/18/19 Q503 NH
Native Lo
Native Mid 12332-181 100 QL  08/20/19 Q503 NH
Native Hi
GenX IS
-
8 . % z DE,E 5 @
g & o 2| g2 3 8
o af 2| £2 o= E&
#| SampleID Comments
1 [BLANK-71171 X 277.0 36.6 2404
2 [LCS-71172 X | X | 2852 36.1 2491
3 [LCSD-71173 X | X | 2844 36.5 247.8
4 110478022003-MS X | X | 617 13.0 488
5 |10478022003-MSD X | X | 621 12.8 493
6 192431940001 X 2836 371 246.5
7 192431940002 X 2927 371 255.6
8 (92431940003 X 287.0 36.9 250.0
9 50227529001 X 299.3 37.2 262.1
10]50227529002 X 300.7 36.8 263.9
11(10478022001 X 308.1 36.9 2712
1210478022002 X 3042 37.0 267 2
13(10478022003 X 617 12.9 48.8
14| 10478022005 X 3023 372 265.1
15(10478022006 X 290.6 370 2536
16(10478022007 X 221.8 371 1847

Report No.....10478022_PFAA_DFR
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Instrument Run Log

#  Instrument: 10LCMSO1 Start: 06/20/2019 16:24
Analysis Sequence: Q190620A End: 06/20/2019 19:58
Injection Volume: 5uL

Type Lab Sample ID Client Sample ID Datafile Analyzed OF | Analyst
CCal CAL-19206-006-01 Q190620A_004 06/20/2019 16:24 1 QL
CCal CAL-19206-006-02 Q190620A_005 06/20/2019 16:51 1 QL

Cal CAL-19206-006-03 Q190620A_006 06/20/2019 17:18 1 QL

Cal CAL-19206-006-04 Q190620A_007 06/20/2019 17:44 1 Qt

Cal CAL-19206-006-05 Q190620A_008 06/20/2019 18:11 1 QL
CCal CAL-19206-006-06 Q190620A_009 06/20/2019 18:38 1 QL
CCal CAL-19206-006-07 Q190620A_010 06/20/2019 19:04 1 QL
CV ICV-19206-007 Q190620A_012 06/20/2019 19:58 1 QL

~.

Report No.....10478022_PFAA_DFR
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Instrument Run Log

™. Instrument: 10LCMSO1 Start: 06/21/2019 19:12
Analysis Sequence: Q190621C End: 06/22/2019 11:12
Injection Volume: 5ulL

Type L.ab Sample ID Client Sample ID Datafile Analyzed OF | Analyst
CCal CAL-19206-006-01 Q190621C_002 06/21/2019 19:12 1 QL
Sample 40188156002 XO00000OXX Q190621C_003 06/21/2019 19:38 0 QL
Sample 50226517001 ) 0,0.0.40400 ¢4 Q190621C_004 06/21/2019 20:05 10 QL
Sample 50226517002 XO000000XX Q190621C_005 06/21/2019 20:32 10 QL
Sample 50226517003 200000000X Q190621C_006 06/21/2019 20:58 10 QL
Sample 50226517001-DUP | X000000XX Q190621C_007 06/21/2019 21:25 10 QL
Sample 92430962001 Y0000 Q190621C_008 06/21/2019 21:52 10 QL
Sample 92430962002 DY, 0.0.900.0.09 ¢ Q190621C_009 06/21/2019 22:18 10 QL
Sample 92431256001 XOO00OOOXX Q190621C_010 06/21/12019 22:45 10 QL
Sample 92431256003 XOO00OOOXX Q190621C_011 06/21/2019 23:12 10 QL
Sample 92431256004 XO000000X Q190621C_012 06/21/2019 23:38 10 QL
CCal CAL-19206-006-04 Q190621C_013 06/22/2019 00:05 1 QL
[Sample 35472994002 X00000OXX Q190621C_014 06/22/2019 00:32 10 QL
Sample 40188156002 D9, 0.0.9.0.0.0.0.9 ¢ Q190621C_015 06/22/2019 00:58 0 QL
Sample 50226517001 X000000XX Q190621C_016 06/22/2019 01:25 50 QL
Sample 50226517002 ) 9,0.0.0.0.0.0.0.0¢ Q190621C_017 06/22/2019 01:52 50 QL
Sample 50226517003 D9.0.0.9.0.0.0.0.9 ¢ Q190621C_018 06/22/2019 02:18 50 QL
Sample 50226517001-DUP |  )X000000XX Q190621C_019 06/22/2019 02:45 50 QL
CCal CAL-19206-006-01 Q190621C_020 06/22/2019 03:12 1 QL
Method Blan | BLANK-71171 BLKCT Q190621C_021 06/22/2019 03:39 1 QL
LCS LCS-71172 LCSOT Q190621C_022 06/22/2019 04:05 1 QL
Sample 92431940001 ) 9,0.0.0.0.0.0.0.0¢ Q190621C_026 06/22/2019 05:52 1 QL
r‘Sample 92431940002 D9, 0.0.9.0.0.0.0.9 ¢ Q190621C_027 06/22/2019 06:19 1 QL
Sample 92431940003 X000000XX Q190621C_028 06/22/12019 06:45 1 QL
Sample 50227529001 ) 9.0.0.0.0.0.0.0.¢.¢ Q190621C_029 06/22/2019 07:12 1 QL
Sample 50227529002 XIOOOOXKX Q190621C_030 06/22/2019 07:39 1 QL
Sample 10478022001 OW-24 Q190621C_031 06/22/2019 08:05 1 QL
Sample 10478022002 OW-24 DUP Q190621C_032 06/22/2019 08:32 1 QL
CCal CAL-19206-006-04 Q190621C_033 06/22/2019 08:59 1 QL
ISample 10478022003 OW-13R Q190621C_034 06/22/2019 09:25 1 QL
ISample 10478022005 OW-5 Q190621C_035 06/22/2019 09:52 1 QL
Sample 10478022006 Field ReagentBlank Q190621C_036 06/22/2019 10:19 1 QL
Sample 10478022007 EquipmentBlank Q190621C_037 06/22/2019 10:46 1 QL
Cal CAL-19206-006-01 Q190621C_038 06/22/2019 11:12 1 QL

Report No.....10478022_PFAA_DFR
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Instrument Run Log

Instrument: 10LCMSO01 Start:  06/24/2019 11:31
Analysis Sequence: Q190624A End: 06/25/2019 08:52
Injection Volume: SuL
Type Lab Sample ID Client Sample ID Datafile Analyzed DF | Analyst
CCal CAL-19206-006-01 Q190624A_003 06/24/2019 11:31 1 QL
Sample 10478022001 OW-24 Q190624A_007 06/24/2019 13:18 10 QL
ISample 10478022002 OW-24 DUP Q190624A_008 06/24/2019 13:45 10 QL
ISample 10478022005 OW-5 Q190624A_009 06/24/2019 14:11 10 QL
Sample 10478022007 EquipmentBlank Q190624A_010 06/24/2019 14:38 10 QL
Method Blan | BLANK-71223 BLKDK Q190624A_011 06/24/2019 15:05 1 QL
CS LCS-71224 LCSPQ Q190624A_012 06/24/2019 15:31 1 QL
1..CSD LCSD-71225 LCSPR Q190624A_013 06/24/2019 15:58 1 QL
Sample 92432241001 XO00000OXX Q190624A_014 06/24/2019 16:25 1 QL
Sample 92432241002 X000 Q190624A_015 06/24/2019 16:51 1 QL
Sample 92432241003 X000 Q190624A_016 06/24/2019 17:18 1 QL
Sample 92432241004 2O000000XX Q190624A_017 06/24/2019 17:45 1 QL
CCal CAL-19206-006-04 Q190624A_018 06/24/2019 18:12 1 QL
Sample 92432241005 P0.0.0.0.0.0.0.0.04 Q190624A_019 06/24/2019 18:38 1 QL
Sample 92432241006 P 8.0.0.0.0.0.6.0.04 Q190624A_020 06/24/2019 19:05 1 QL
Sample 92432241007 X000 Q190624A_021 06/24/2019 19:32 1 QL
FieldBlank | 92432241008 ,0,0.0.0.0.0.6.0.0.4 Q190624A_022 06/24/2019 19:58 1 QL
Sample 92432241009 X000 Q190624A_023 06/24/2019 20:25 1 QL
Sample 92432241010 OO0 Q190624A_024 06/24/2019 20:52 1 QL
ample 92432241011 XOOOOOOOXX Q190624A_025 06/24/2019 21:18 1 QL
Sample 92432241012 X000 Q190624A_026 06/24/2019 21:45 1 QL
Sample 92432241013 ,0,0,0.0.0.0.6.0.0.4 Q190624A_027 06/24/2019 22:12 1 QL
Sample 92432241014 X000 Q190624A_028 06/24/2019 22:38 1 QL
Cal CAL-19206-006-01 Q190624A_029 06/24/2019 23:05 1 QL
Sample 92432241015 X000 Q190624A_030 06/24/2019 23:32 1 QL
Sample 92432241016 D000 0006406 Q190624A_031 06/24/2019 23:58 1 QL
Sample 92432241017 D000 0000406 Q190624A_032 06/25/2019 00:25 1 QL
ISample 92432241018 X000 Q190624A_033 06/25/2019 00:52 1 QL
Method Bian | BLANK-70932 BLKAM Q190624A_034 06/25/2019 01:18 1 QL
. CS LCS-70933 LCSJI Q190624A_035 06/25/2019 01:45 1 QL
s CSD LCSD-70934 LCSJJ Q190624A_036 06/25/2019 02:12 1 QL
Sample 92431256005 X000 Q190624A_037 06/25/2019 02:39 1 QL
ISample 92431256006 X000 Q190624A_038 06/25/2019 03:05 1 QL
ISample 92431256007 X000 Q190624A_039 06/25/2019 03:32 1 QL
ISample 92431256008 X000 Q190624A_040 06/25/2019 03:59 1 QL
Sample 92431256009 XO00000OXX Q190624A_041 06/25/2019 04:25 1 QL
Sample 92431256010 X000 Q190624A_042 06/25/2019 04:52 1 QL
CCal CAL-19206-006-04 Q190624A_043 06/25/2019 05:19 1 QL
Sample 92431256011 X000 Q190624A_044 06/25/2019 05:45 1 QL
Sample 92431256012 X000 Q190624A_045 06/25/2019 06:12 1 QL
Sample 92431256013 X000 Q190624A_046 06/25/2019 06:39 1 QL
Sample 92431256014 X000 Q190624A_047 06/25/2019 07:05 1 QL
Sample 92431256015 X000 Q190624A_048 06/25/2019 07:32 1 QL
Sample 92431256016 X000 Q190624A_049 06/25/2019 07:59 1 QL
ample 92431256017 X000 Q190624A_050 06/25/2019 08:26 1 QL
CCal CAL-19206-006-01 Q190624A_051 06/25/2019 08:52 1 QL

Report No.....10478022_PFAA_DFR

Page 14 of 576




™ Instrument; 10LCMSO1
Analysis Sequence: Q190625A
Injection Volume: SuL

Instrument Run Log

Start: 06/25/2019 09:46
End: 06/25/2019 23:06

Type Lab Sample ID Client Sample ID Datafile Analyzed DF | Analyst
Sample 92432241001 20000000 Q190625A_001 06/25/2019 09:46 10 QL
Sample 92432241003 XO00000O Q190625A_002 06/25/2019 10:12 10 QL
[Sample 92432241006 D00.0.0.000.00¢ Q190625A_003 06/25/2019 10:39 10 QL
Sample 92432241009 20000000 Q190625A_004 06/25/2019 11:06 10 QL
Sample 92432241010 200000000 Q190625A_005 06/25/2019 11:32 10 QL
Sample 92432241011 X000 Q190625A_006 06/25/2019 11:59 10 QL
[Sample 92432241012 DO00.0000.9.08 Q190625A_007 06/25/2019 12:26 10 QL
Sample 92432241013 XO0000000X Q190625A_008 06/25/2019 12:52 10 QL
MS 10478022003-MS OW-13R-MS Q190625A_009 06/25/2019 13:19 1 QL
MSD 10478022003-MSD | OW-13R-MSD Q190625A_010 06/25/2019 13:46 1 QL
CCal CAL-19206-006-04 Q190625A_011 06/25/2019 14:12 1 QL
Sample 92432241014 X000 Q190625A_012 06/25/2019 14:39 10 QL
Sample 92432241016 X000 Q190625A_013 06/25/2019 15:06 10 QL
Sample 92432241017 D00.0.0.0.00 0.0 ¢ Q190625A_014 06/25/2019 15:32 10 QL
Sample 92432241001 X000 Q190625A_015 06/25/2019 15:59 100 QL
Sample 92431256005 DO0,0.0,0.00.0.0¢ Q190625A_016 06/25/2019 16:26 10 QL
Sample 92431256006 OO0 Q190625A_017 06/25/2019 16:52 10 QL
Sample 92431256007 DO9,0.0,0.00.0.04 Q190625A_018 06/25/2019 17:19 10 QL
Sample 92431256008 X000 Q190625A_019 06/25/2019 17:46 10 QL
Sample 92431256009 X000 Q190625A_020 06/25/2019 18:12 10 QL
Sample 92431256010 P 0.0.00.000.0.0¢ Q190625A_021 06/25/2019 18:39 10 QL
‘F\CCaI CAL-19206-006-01 Q190625A_022 06/25/2019 19:06 1 QL
Sample 92431256011 XOO0000OK Q190625A_023 06/25/2019 19:33 10 QL
Sample 92431256012 X000 Q190625A_024 06/25/2019 19:59 10 QL
Sample 92431256013 D 0.0.0.0.0.0.¢.0.0.¢ Q190625A_025 06/25/2019 20:26 10 QL
ample 92431256014 DO0.00.000.004 Q190625A_026 06/25/2019 20:53 10 QL
Sample 92431256015 X000 Q190625A_027 06/25/2019 21:19 10 QL
Sample 92431256016 00000 Q190625A_028 06/25/2019 21:46 10 QL
Sample 92431256017 DL0,0.0.000.0.0¢ Q190625A_029 06/25/2019 22:13 10 QL
CCal CAL-19206-006-04 Q190625A_030 06/25/2019 22:39 1 QL
Sample 92432241017 DO0.0.0.0.000.0¢ Q190625A_ 031 06/25/2019 23:06 100 QL

Report No.....10478022_PFAA_DFR
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P.

Instrument Run Log

Instrument:  10L.CMS01 Start: 06/28/2019 11:21

Analysis Sequence: Q190628A End: 06/28/2019 14:55

Injection Volume: 5ul
Type Lab Sample ID Client Sample ID Datafile Analyzed DF | Analyst
CCal CAL-19206-006-01 Q190628A_003 06/28/2019 11:21 fl QL
CCal CAL-19206-006-02 Q190628A_004 06/28/2019 11.48 1 QL
CCal CAL-19206-006-03 Q190628A_005 06/28/2019 12:15 1 QL
CCal CAL-19206-006-04 Q190628A_006 06/28/2019 12:42 1 QL
CCal CAL-19206-006-05 Q190628A_007 06/28/2019 13:08 1 QL
CCal CAL-19206-006-06 Q190628A_008 06/28/2019 13:35 1 QL
CCal CAL-19206-006-07 Q190628A_009 06/28/2019 14:02 1 QL
ICV ICV-19206-007 Q190628A_011 06/28/2019 14:55 1 QL

Report No.....10478022_PFAA_DFR
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A Instrument: 10LCMS01
Analysis Sequence: Q190701A
Injection Volume: SuL

Instrument Run Log

Start:
End:

07/01/2019 13:06
07/01/2019 15:46

Type Lab Sample ID Client Sample 1D Datafile Analyzed OF | Analyst
CCal CAL-19206-006-01 Q190701A_003 07/01/2019 13:06 1 QL
s CSD LCSD-71225 LCSPR Q190701A_004 07/01/2019 13:33 1 QL
ample 10478022006 Field Reagent Blank Q190701A_005 07/01/2019 14:00 1 QL
Sample 10478022007 EquipmentBlank Q190701A_006 07/01/2019 14:26 1 QL
ample 35474777003 XOOOOOOKX Q190701A_007 '07/01/2019 14:53 1 QL
Sample 35474777004 T Q190701A_008 07/01/2019 15:20 1 QL
CCal CAL-19206-006-04 Q190701A_009 07/01/2019 15:46 1 QL

Report No.....10478022_PFAA_DFR
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Appendix B

Sample Analysis Summary
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Pace Analytical Services, LLC
1700 EIm Street, Suite 200

&
7. , Minneapolis, MN 55414
ace Analytical (612) 607-1700
y PFAS by Isotope Dilution
| Sample Analysis Summary

Client's Sample {D Oow-24 Date Extracted 06/17/2019

Lab Sample ID 10478022001 Total Amount Extracted 271 mL

Filename Q190621C_031 ICALID 190620A01

Matrix Ground_Water Starting CCal Q190621C_020

Coliected 06/04/2019 Ending CCal Q190621C_033

Received 06/06/2019 Method Blank Filename Q190621C_021

Compound Concentration PQL mDL Diluton  Analyzed CAS No. Qual.
(ng/L) (ng/L) (ng/L)
PFBA ND 1.8 0.20 1 06/22/201908:05 375-22-4 N2
PFPeA ND 1.8 0.25 1 06/22/201908:05 2706-90-3 N2
PFHxA ND 1.8 0.44 1 06/22/201908:05 307-24-4 N2
PFHpA ND 1.8 0.13 1 06/22/201908:05 375-85-9 N2
PFOA ND 1.8 0.57 1 06/22/201908:05 335-67-1 N2
PFNA ND 1.8 0.59 1 06/22/201908:05 375-95-1 N2
PFDA ND 1.8 0.79 1 06/22/201908:05 335-76-2 N2
PFUdA ND 18 0.80 1 06/22/201908:05 2058-94-8 N2
PFDoA ND 1.8 0.67 1 06/22/201908:05 307-55-1 N2
PFTrDA ND 1.8 0.65 1 06/22/201908:05 72629-94-8 N2
PFTeDA ND D 18 3.5 10 06/24/201913:18 376-06-7 N2
PFOSA ND 1.8 0.37 1 06/22/201908:05 754-91-6 N2
ﬁ N-EtFOSAA ND 1.8 0.85 1 06/22/201908:05 2991-50-6 N2

N-MeFOSAA ND 1.8 0.45 1 06/22/201908:05 2355-31-9 N2
PFBS ND 1.6 0.17 1 06/22/201908:05 375-73-5 N2
PFPeS ND 1.7 0.17 1 06/22/201908:05 2706-91-4 N2
PFHxS ND 1.7 0.32 1 06/22/201908:05 355-46-4 N2
PFHpS ND 1.8 0.78 1 06/22/201908:05 375-92-8 N2
PFOS ND 1.7 0.30 1 06/22/201908:05 1763-23-1 N2
PFNS ND 18 0.61 1 06/22/201908:05 68259-12-1 N2
PFDS ND 1.8 0.49 1 06/22/201908:05 335-77-3 N2
4:2FTS ND 1.8 0.32 1 06/22/201908:05  757124-72-4 N2
6:2FTS ND 1.8 0.86 1 06/22/201908:05 27619-97-2 N2
8:2FTS ND 1.8 0.70 1 06/22/201908:05 39108-34-4 N2

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A complete list of
accreditations/certificationsis available upon request.
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Pace Analytical Services, LLC
1700 EIm Street, Suite 200

&
7. ] Minneapolis, MN 55414
ace Analytical Sealiakanle}
PFAS by Isotope Dilution
Sample Analysis Summary

Client's Sample ID Ow-24 Date Extracted 06/17/2019

Lab Sample ID 10478022001 Total Amount Extracted 271 mL

Filename Q190621C_031 ICALID 190620A01

Matrix Ground_Water Starting CCal Q190621C_020

Collected 06/04/2019 Ending CCal Q190621C_033

Received 06/06/2019 Method Blank Filename Q190621C_021
internal Standards Known Conc. Recovery
Compound Conc. Found  %Recovery Limits Pass/Fail Area
13C4_PFBA 18 19 104 50-150 Pass 1288708
13C5_PFPeA 18 20 111 50-150 Pass 977867
13C5_PFHXxA 18 21 112 50-150 Pass 970772
13C4_PFHpA 18 21 114 50-150 Pass 1110351
13C8_PFOA 18 21 112 50-150 Pass 798720
13C9_PFNA 18 26 142 50-150 Pass 804823
13C6_PFDA 18 27 145 50-150 Pass 481470
13C7_PFUdA 18 26 142 50-150 Pass 523073
13C2_PFDoA 18 28 149 50-150 Pass 746937
13C2_PFTeDA 18 2 119 50-150 Pass 40646

~ d5-EtFOSAA 18 24 130 50-150 Pass 86800
d3-MeFOSAA 18 23 125 50-150 Pass 94298
13C3_PFBS 18 21 113 50-150 Pass 727569
13C3_PFHxS 18 23 124 50-150 Pass 678363
13C8_PFOS 18 23 126 50-150 Pass 495157
13C8_FOSA 18 14 74 50-150 Pass 641821
13C2_4:2FTS 18 26 140 50-150 Pass 153622
13C6_6:2FTS 18 23 124 50-150 Pass 129440
13C6_8:2FTS 18 23 125 50-150 Pass 108218

Injection Internal Standards

IS Compound Area Ical Limits CCV Limits Pass/Fail
13C4_PFOA 937969 457003 - 1371008 513524 - 1540572 Pass
13C4_PFOS 466597 246073 - 738220 267452 - 802356 Pass

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A complete list of
accreditations/certificationsis available upon request.
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Pace Analytical Services, LLC
1700 Elm Street, Suite 200

(<
; Minneapolis, MN 55414
ace Anafytical e N
PFAS by Isotope Dilution
Sample Analysis Summary

Client's Sample ID OW-24 DUP Date Extracted 06/17/2019

Lab Sample ID 10478022002 Total Amount Extracted 267 mL

Filename Q190621C_032 ICAL ID 190620A01

Matrix Ground_Water Starting CCal Q190621C_020

Collected 06/04/2019 Ending CCal Q190621C_033

Received 06/06/2019 Method Blank Filename Q190621C_021

Compound Concentration PQL MDL  pijution  Analyzed CAS No. Qual.
(ng/L) (ng/L) (ng/L)

PFBA ND 1.9 0.21 1 06/22/201908:32 375-22-4 N2
PFPeA ND 19 0.25 1 06/22/201908:32 2706-90-3 N2
PFHxA ND 1.9 0.44 1 06/22/201908:32 307-24-4 N2
PFHpA ND 1.9 0.13 1 06/22/201908:32 375-85-9 N2
PFOA ND 1.9 0.58 1 06/22/201908:32 335-67-1 N2
PFNA ND 1.9 0.59 1 06/22/201908:32 375-95-1 N2
PFDA ND 19 0.80 1 06/22/201908:32 335-76-2 N2
PFUdA ND D 19 8.2 10 06/24/201913:45 2058-94-8 N2
PFDoA ND D 19 6.8 10 06/24/201913:45 307-55-1 N2
PFTrDA ND D 19 6.6 10 06/24/201913:45 72629-94-8 N2
PFTeDA ND D 19 315 10 06/24/201913:45 376-06-7 N2
PFOSA ND 1.9 0.37 1 06/22/201908:32 754-91-6 N2
N-EtFOSAA ND 1.9 0.86 1 06/22/201908:32 2991-50-6 N2
N-MeFOSAA ND 1.9 0.45 1 06/22/201908:32 2355-31-9 N2
PFBS ND 1.7 0.18 1 06/22/201908:32 375-73-5 N2
PFPeS ND 1.8 0.17 1 06/22/201908:32 2706-91-4 N2
PFHxS ND 1.7 0.33 1 06/22/201908:32 355-46-4 N2
PFHpS ND 1.8 0.80 1 06/22/201908:32 375-92-8 N2
PFOS ND 1.7 0.31 1 06/22/201908:32 1763-23-1 N2
PFNS ND 19 0.62 1 06/22/201908:32 68259-12-1 N2
PFDS ND 1.9 0.49 1 06/22/201908:32 335-77-3 N2
4:2FTS ND 19 0.32 1 06/22/201908:32  757124-72-4 N2
6:2FTS ND 1.9 0.87 1 06/22/201908:32 27619-97-2 N2
8:2FTS ND 1.9 0.71 1 06/22/201908:32 39108-34-4 N2

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A complete list of
accreditations/certifications is available upon request.
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Pace Analytical Services, LLC
1700 Eim Street, Suite 200

. &
Minneapolis, MN 55414
ace Analytical s b0y 1700
PFAS by Isotope Dilution
| Sample Analysis Summary

Client's Sample iD Ow-24 DUP Date Extracted 06/17/2019

Lab Sample ID 10478022002 Total Amount Extracted 267 mL

Filename Q190621C_032 {CALID 190620A01

Matrix Ground_Water Starting CCal Q190621C_020

Collected 06/04/2019 Ending CCal Q190621C_033

Received 06/06/2019 Method Blank Filename Q190621C_021
Internal Standards Known Conc. Recovery
Compound Conc. Found %Recovery Limits Pass/Fail Area
13C4_PFBA 19 20 106 50-150 Pass 1274431
13C5_PFPeA 19 21 113 50-150 Pass 978072
13C5_PFHxA 19 21 115 50-150 Pass 967168
13C4_PFHpA 19 22 117 50-150 Pass 1116372
13C8_PFOA 19 22 120 50-150 Pass 838445
13C9_PFNA 19 27 145 50-150 Pass 775509
13C6_PFDA 19 28 150 50-150 Pass 469866
13C7_PFUdA 19 20 108 50-150 Pass 55505
13C2_PFDoA 19 19 9 50-150 Pass 68793
13C2_PFTeDA 19 21 115 50-150 Pass 39470

-~ d5-EtFOSAA 19 25 136 50-150 Pass 85890

d3-MeFOSAA 19 26 138 50-150 Pass 97991
13C3_PFBS 19 21 113 50-150 Pass 710856
13C3_PFHxS 19 24 129 50-150 Pass 666882
13C8_PFOS 19 24 130 50-150 Pass 482964
13C8_FOSA 19 17 90 50-150 Pass 740367
13C2_4:2FTS 19 27 143 50-150 Pass 153492
13C6_6:2FTS 19 23 123 50-150 Pass 125192
13C6_8:2FTS 19 25 135 50-150 Pass 110326

Injection Internal Standards

IS Compound Area Ical Limits CCV Limits Pass/Fail_
13C4_PFOA 917345 457003 - 1371008 513524 - 1540572 Pass
13C4_PFOS 440673 246073 - 738220 267452 - 802356 Pass

&

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A compiete list of
accreditations/certificationsis available upon request.
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aceAnalytical”

Client's Sample ID
Lab Sample ID
Filename

Matrix

Collected
Received

Compound

PFBA
PFPeA
PFHxA
PFHpA
PFOA
PFNA
PFDA
PFUdJA
PFDoA
PFTrDA
PFTeDA
PFOSA
N-EtFOSAA
N-MeFOSAA
PFBS
PFPeS
PFHxS
PFHpS
PFOS
PFNS
PFDS
4:2FTS
6:2FTS
8.2FTS

OW-13R
10478022003
Q190621C_034
Ground_Water
06/04/2019

06/06/2019

Concentration

(ng/L)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PFAS by Isotope Dilution
Sample Analysis Summary

PQL
(ng/L)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
9.1
9.6
9.4
9.7
9.5
10
10
10
10
10

Date Extracted
Total Amount Extracted

ICAL ID
Starting CCal
Ending CCal

Method Blank Filename

MDL
(ng/L)

Dilution

Pace Analytical Services, LLC

1700 Elm Street, Suite 200
Minneapolis, MN 55414

06/17/2019

49 mL
190620A01
Q190621C_033
Q190621C_038

(612) 607-1700

Q190621C_021

Analyzed

1.1
1.4
24
0.70
3.2
3.3
44
4.5
3.7
3.6
19
2.1
4.7
2.5
0.97
0.94
1.8
4.4
1.7
3.4
2.7
1.8
4.8
3.9

- A A A A A A A e e e o e e e e e A A A A A

06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25
06/22/201909:25

CAS No.

Qual. |

—

375-22-4
2706-90-3
307-24-4
375-85-9
335-67-1
375-95-1
335-76-2
2058-94-8
307-55-1
72629-94-8
376-06-7
754-91-6
2991-50-6
2355-31-9
375-73-5
2706-91-4
355-46-4
375-92-8
1763-23-1
68259-12-1
335-77-3
757124-72-4
27619-97-2
39108-34-4

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A complete list of

accreditations/certificationsis available uponrequest.
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Pace Analytical Services, LLC
1700 EIm Street, Suite 200

&
f Minneapolis, MN 55414
" _+PaceAnalytical iy Lok
! PFAS by isotope Dilution
| Sample Analysis Summary

Client's Sample ID OW-13R Date Extracted 06/17/2019

Lab Sample ID 10478022003 Total Amount Extracted 49 mL

Filename Q190621C_034 ICAL ID 190620A01

Matrix Ground_Water Starting CCal Q190621C_033

Collected 06/04/2019 Ending CCal Q190621C_038

Received 06/06/2019 Method Blank Filename Q190621C_021
Internal Standards Known Conc. Recovery
Compound Conc. Found  %Recovery Limits Pass/Fail Area
13C4_PFBA 100 110 107 50-150 Pass 1249989
13C5_PFPeA 100 110 110 50-150 Pass 917094
13C5_PFHxA 100 120 113 50-150 Pass 919041
13C4_PFHpA 100 120 116 50-150 Pass 1060784
13C8_PFOA 100 110 109 50-150 Pass 737635
13C9_PFNA 100 130 127 50-150 Pass 671428
13C6_PFDA 100 130 129 50-150 Pass 400286
13C7_PFUdA 100 150 145 50-150 Pass 499857
13C2_PFDoA 100 140 133 50-150 Pass 622666
13C2_PFTeDA 100 150 146 50-150 Pass 337292

@, JdS-EtFOSAA 100 140 132 50-150 Pass 82183

d3-MeFOSAA 100 130 129 50-150 Pass 90618
13C3_PFBS 100 120 117 50-150 Pass 711392
13C3_PFHxS 100 130 129 50-150 Pass 662155
13C8_PFOS 100 130 126 50-150 Pass 463585
13C8_FOSA 100 91 89 50-150 Pass 720703
13C2_4:2FTS 100 120 116 50-150 Pass 120214
13C6_6:2FTS 100 120 118 50-150 Pass 115784
13C6_8:2FTS 100 140 137 50-150 Pass 110566

Injection internal Standards

IS Compound Area Ical Limits CCV Limits Pass/Fail
13C4_PFOA 885302 457003 - 1371008 462036 - 1386109 Pass
13C4_PFOS 435469 246073 - 738220 256408 - 769225 Pass

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A complete list of
accreditations/certificationsis available uponrequest.
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PFAS by Isotope Dilution
Sample Analysis Summary

Pace Analytical Services, LLC

1700 Elm Street, Suite 200
Minneapolis, MN 55414

(612) 607-1700

Client's Sample ID OwW-5 Date Extracted 06/17/2019

Lab Sample ID 10478022005 Total Amount Extracted 265 mL

Filename Q190621C_035 ICAL ID 190620A01

Matrix Ground_Water Starting CCal Q190621C_033

Collected 06/04/2019 Ending CCal Q190621C_038

Received 06/06/2019 Method Blank Filename Q190621C_021

Compound Concentration PQL MDL  pjusion  Analyzed CAS No. Qual.
(ng/L) (ng/L) (ng/L)
PFBA 26 19 0.21 1 06/22/201909:52 375-22-4 N2
PFPeA ND 129 0.25 1 06/22/201909:52 2706-90-3 N2
PFHxA 21 19 0.45 L 06/22/201909:52 307-24-4 N2
PFHpA 2.2 19 0.13 1 06/22/201909:52 375-85-9 N2
PFOA 9.7 1.9 0.59 1 06/22/201909:52 335-67-1 N2
PFNA ND 1.9 0.60 1 06/22/201909:52 375-95-1 N2
PFDA ND D 19 8.1 10 06/24/201914:11 335-76-2 N2
PFUdA ND 19 0.82 1 06/22/201909:52 2058-94-8 N2
PFDoA ND D 19 6.9 10 06/24/201914:11 307-55-1 N2
PFTrDA ND D 19 6.6 10 06/24/201914:11 72629-94-8 N2
PFTeDA ND D 19 3.6 10 06/24/201914:11 376-06-7 N2
PFOSA ND 1.9 0.38 1 06/22/201909:52 754-916 N2
N-EtFOSAA ND D 19 8.7 10 06/24/201914:11 2991-50-6 N2
N-MeFOSAA ND D 19 46 10 06/24/201914:11 2355-31-9 N2
PFBS ND 1.7 0.18 1 06/22/201909:52 375-73-5 N2
PFPeS ND 1.8 0.17 1 06/22/201909:52 2706-91-4 N2
PFHxS 25 1. 0.33 1 06/22/201909:52 355-46-4 N2
PFHpS ND 1.8 0.80 1 06/22/201909:52 375-92-8 N2
PFOS 8.4 1.7 0.31 L 06/22/201909:52 1763-23-1 N2
PFNS ND 19 0.62 1 06/22/201909:52 68259-12-1 N2
PFDS ND 19 0.50 1 06/22/201909:52 335-77-3 N2
4:2FTS U.:)/ ND D 19 3.3 10 06/24/201914:11  757124-72-4 N2
6:2FTS ND 1.9 0.88 1 06/22/201909:52 27619-97-2 N2
8:2FTS Q’\B(\ ND D 19 7.2 10 06/24/201914:11 39108-34-4 N2
1 \fo\lﬁ\’\
_tbc)b\kb‘
o Y
\\.Q C
N2 = The lab does not hold NEL AC/TNI accreditation for this parameter but other accreditations/certifications may apply. A complete list of
accreditations/certifications is available uponrequest.
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Pace Analytical Services, LLC
1700 Elm Street, Suite 200

G
7. 1 Minneapolis, MN 55414
ace Analytical oy Sam 700
PFAS by Isotope Dilution
Sample Analysis Summary

Client's Sample ID OW-5 Date Extracted 06/17/2019

Lab Sample ID 10478022005 Total Amount Extracted 265 mL

Filename Q190621C_035 ICAL ID 190620A01

Matrix Ground_Water Starting CCal Q190621C_033

Collected 06/04/2019 Ending CCal Q190621C_038

Received 06/06/2019 Method Blank Filename Q190621C_021
Internal Standards Known Conc. Recovery
Compound Conc. Found  %Recovery Limits Pass/Fail Area
13C4_PFBA 19 19 99 50-150 Pass 1339534
13C5_PFPeA 19 21 112 50-150 Pass 1078177
13C5_PFHxA 19 21 112 50-150 Pass 1053692
13C4_PFHpA 19 22 114 50-150 Pass 1214124
13C8_PFOA 19 22 115 50-150 Pass 898466
13C9_PFNA 19 28 146 50-150 Pass 853227
13C6_PFDA 19 21 112 50-150 Pass 36425
13C7_PFUdA 19 26 140 50-150 Pass 532313
13C2_PFDoA 19 21 113 50-150 Pass 55151
13C2_PFTeDA 19 25 133 50-150 Pass 32430
d5-EtFOSAA 19 25 130 50-150 Pass 8514
d3-MeFOSAA 19 25 130 50-150 Pass 9610
13C3_PFBS 19 20 108 50-150 Pass 761462
13C3_PFHxS 19 23 123 50-150 Pass 692901
13C8_PFOS 19 22 117 50-150 Pass 471578
13C8_FOSA 19 14 74 50-150 Pass 662697
13C2_4:2FTS 19 32 168 50-150 Fail 16294
13C6_6:2FTS 19 27 142 50-150 Pass 162294
13C6_8:2FTS 19 22 117 50-150 Pass 9910

Injection Internal Standards

IS Compound Area Ical Limits CCV Limits Pass/FaL
13C4_PFOA 1026376 457003 - 1371008 462036 - 1386109 Pass
13C4_PFOS 478812 246073 - 738220 256408 - 769225 Pass

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A compiete list of
accreditations/certifications is available uponrequest.
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Pace Analytical Services, LLC

1700 Elm Street, Suite 200
Minneapolis, MN 55414
(612) 607-1700

face Analytical

PFAS by Isotope Dilution
| Sample Analysis Summary

Client's Sample ID Field Reagent Blank Date Extracted 06/17/2019

Lab Sample ID 10478022006 Total Amount Extracted 254 mL

Filename Q190701A_005 ICAL ID 190628A01

Matrix Ground_Water Starting CCal Q190701A_003

Collected 06/04/2019 Ending CCal Q190701A_009

Received 06/06/2019 Method Blank Filename Q190621C_021

Compound Concentration PQL mDL Dilution  Analyzed CAS No. Qual.
(ng/L) (ng/L) (ng/L)
PFBA ND 20 0.82 1 07/01/201914:00 375-22-4 N2
PFPeA ND 2.0 0.50 1 07/01/201914:00 2706-90-3 N2
PFHxA ND 2.0 0.51 1 07/01/201914:00 307-24-4 N2
PFHpA ND 2.0 0.54 1 07/01/201914:00 375-85-9 N2
PFOA ND 2.0 0.55 1 07/01/201914:00 335-67-1 N2
PFNA ND 2.0 0.57 1 07/01/201914:00 375-95-1 N2
PFDA ND 20 0.60 1 07/01/201914:00 335-76-2 N2
PFUdA ND 20 0.43 1 07/01/201914:00 2058-94-8 N2
PFDoA ND 2.0 0.57 1 07/01/201914:00 307-55-1 N2
PFTrDA ND 2.0 0.59 1 07/01/201914:00 72629-94-8 N2
PFTeDA ND 20 0.40 1 07/01/201914:00 376-06-7 N2
PFOSA ND 20 0.34 1 07/01/201914:00 754-91-6 N2
N-EtFOSAA ND 20 0.57 1 07/01/201914:00 2991-50-6 N2
N-MeFOSAA ND 20 0.66 1 07/01/201914:00 2355-31-9 N2
PFBS ND 1.7 0.53 1 07/01/201914:00 375-73-5 N2
PFPeS ND 1.9 0.65 1 07/01/201914:00 2706-91-4 N2
PFHxS ND 1.8 0.58 1 07/01/201914:00 355-46-4 N2
PFHpS ND 19 0.69 1 07/01/201914.00 375-92-8 N2
PFOS ND 1.8 0.40 1 07/01/201914:00 1763-23-1 N2
PFNS ND 20 0.97 1 07/01/201914:00 68259-12-1 N2
PFDS ND 20 0.88 1 07/01/201914:00 335-77-3 N2
4.2FTS ND 20 0.72 1 07/01/201914.00  757124-72-4 N2
6:2FTS ND 20 0.96 1 07/01/201914:00 27619-97-2 N2
8:2FTS ND 2.0 0.74 1 07/01/201914:00 39108-34-4 N2
N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A compiete list of
accreditations/certifications is available uponrequest.
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Pace Analytical Services, LLC
1700 Elm Street, Suite 200

&
' Minneapolis, MN 55414
ace Analytical A
PFAS by Isotope Dilution
[ Sample Analysis Summary

Client's Sample ID Field Reagent Blank Date Extracted 06/17/2019

Lab Sample ID 10478022006 Total Amount Extracted 254 mL

Filename Q190701A_005 ICAL ID 190628A01

Matrix Ground_Water Starting CCal Q190701A_003

Collected 06/04/2019 Ending CCal Q190701A_009

Received 06/06/2019 Method Blank Filename Q190621C_021
Internal Standards Known Conc. Recovery
Compound Conc. Found  %Recovery Limits Pass/Fail Area
13C4_PFBA 20 22 111 50-150 Pass 1181564
13C5_PFPeA 20 22 112 50-150 Pass 832853
13C5_PFHxA 20 22 113 50-150 Pass 791006
13C4_PFHpA 20 21 109 50-150 Pass 856260
13C8_PFOA 20 24 123 50-150 Pass 672373
13C9_PFNA 20 22 110 50-150 Pass 500944
13C6_PFDA 20 20 104 50-150 Pass 260306
13C7_PFUdA 20 19 94 50-150 Pass 279411
13C2_PFDoA 20 24 121 50-150 Pass 461593
13C2_PFTeDA 20 22 109 50-150 Pass 194220
d5-EtFOSAA 20 19 98 50-150 Pass 46387

- d3-MeFOSAA 20 20 9 50-150 Pass 58978

13C3_PFBS 20 23 115 50-150 Pass 543203
13C3_PFHxS 20 25 127 50-150 Pass 496950
13C8_PFOS 20 20 104 50-150 Pass 250311
13C8_FOSA 20 9.1 46 50-150 Fail 210861
13C2_4:2FTS 20 23 114 50-150 Pass 77423
13C6_6:2FTS 20 25 127 50-150 Pass 64961
13C6_8:2FTS 20 20 101 50-150 Pass 41600

Injection Internal Standards

IS Compound Area Ical Limits CCV Limits Pass/Fail
13C4_PFOA 701346 385075 - 1155225 428276 - 1284829 Pass
13C4_PFOS 303211 169716 - 509148 191489 - 574466 Pass

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A complete list of
accreditations/certificationsis available upon request.
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Client's Sample ID
Lab Sample ID
Filename

Matrix

Collected
Received

Compound

PFBA
PFPeA
PFHxA
PFHPA
PFOA
PFNA
PFDA
PFUdA
PFDoA
PFTrDA
PFTeDA
PFOSA
N-EtFOSAA
N-MeFOSAA
PFBS
PFPeS
PFHxS
PFHpS
PFOS
PFNS
PFDS
4:2FTS
6:2FTS
8:2FTS

ace Analytical

Equipment Blank
10478022007
Q190701A_006
Ground_Water

PFAS by Isotope Dilution
Sample Analysis Summary

06/04/2019
06/06/2019
Concentration PQL
(ng/L) (ng/L)
ND 2.7
ND 27
ND 27
ND 27
ND 27
ND 2.7
ND 2.7
ND 27
ND 27
ND 2.7
ND D 27
ND 2.7
ND 27
ND 2.7
ND 2.4
ND 25
ND 25
ND 2.6
ND 25
ND 27
ND 2.7
ND 2.7
ND D 27
ND D 27

Date Extracted

Total Amount Extracted

ICALID
Starting CCal
Ending CCal

Method Blank Filename

MDL
(ng/L)

1.1
0.69
0.70
0.74
0.76
0.78
0.83
0.59
0.79
0.81

5.1
0.47
0.79
0.90
0.73
0.80
0.80
094
0.55

1.3

1.2
0.99

13

10

-

Dilution
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Pace Analytical Services, LLC

1700 EIm Street, Suite 200
Minneapolis, MN 55414

06/17/2019

185 mL
190628A01
Q190701A_003
Q190701A_009
Q190621C_021

(612) 607-1700

Analyzed

07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
06/24/201914:38
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
07/01/201914:26
06/24/201914:38
06/24/201914:38

CAS No.

375-22-4
2706-90-3
307-24-4
375-85-9
335-67-1
375-95-1
335-76-2
2058-94-8
307-55-1
72629-94-8
376-06-7
754-91-6
2991-50-6
2355-31-9
375-73-5
2706-91-4
355-46-4
375-92-8
1763-23-1
68259-12-1
335-77-3
757124-72-4
27619-97-2
39108-34-4

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A complete list of

accreditations/certifications is available upon request.

Report No....

10478022_PFAA_DFR

Qual.

N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
N2
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Pace Analytical Services, LLC
1700 Elm Street, Suite 200

'éiCB AnaMfca/ | Minneapolis, MN 55414

(612) 607-1700

PFAS by Isotope Dilution
[ Sample Analysis Summary

Client's Sample ID Equipment Blank Date Extracted 06/17/2019

Lab Sample ID 10478022007 Total Amount Extracted 185 mL

Filename Q190701A_006 ICAL ID 190628A01

Matrix Ground_Water Starting CCal Q190701A_003

Collected 06/04/2019 Ending CCal Q190701A_009

Received 06/06/2019 Method Blank Filename Q190621C_021
Internal Standards Known Conc. Recovery
Compound Conc. Found  %Recovery Limits Pass/Fail Area
13C4_PFBA 27 27 100 50-150 Pass 1186311
13C5_PFPeA 27 28 104 50-150 Pass 857321
13C5_PFHxA 27 29 106 50-150 Pass 816872
13C4_PFHpA 27 29 109 50-150 Pass 951739
13C8_PFOA 27 34 127 50-150 Pass 768394
13C9_PFNA 27 26 97 50-150 Pass 584970
13C6_PFDA 27 30 109 50-150 Pass 364409
13C7_PFUdA 27 24 90 50-150 Pass 355747
13C2_PFDoA 27 3 113 50-150 Pass 574157
13C2_PFTeDA 27 48 179 50-150 Fail 422444

-~ d5-EtFOSAA 27 41 150 50-150 Pass 94199

d3-MeFOSAA 27 36 133 50-150 Pass 105350
13C3_PFBS 27 32 120 50-150 Pass 625761
13C3_PFHxS 27 29 108 50-150 Pass 558807
13C8_PFOS 27 33 123 50-150 Pass 393365
13C8_FOSA 27 23 86 50-150 Pass 521962
13C2_4:2FTS 27 32 118 50-150 Pass 88647
13C6_6:2FTS 27 36 133 50-150 Pass 16258
13C6_8:2FTS 27 30 112 50-150 Pass 11476

Injection Internal Standards

IS Compound | Area Ical Limits CCV Limits Pass/Fail
13C4_PFOA 777220 385075 - 1155225 428276 - 1284829 Pass
13C4_PFOS 403187 169716 - 509148 191489 - 574466 Pass

N2 = The lab does not hold NELAC/TNI accreditation for this parameter but other accreditations/certifications may apply. A complete list o f
accreditations/certifications is available upon request.

Report No.....10478022_PFAA_DFR Page 30 of 576






