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ABSTRACT

Previous studies have shown that thermal technology can reduce levels of per- and polyfluoroalkyl
substances (PFAS) in soil, combust PFAS contained in commercial products, or mineralize PFAS-
based industrial chemicals. However, uncertainties remain regarding ITD parameterization for
application to treatment of specific PFAS-impacted waste as well as the destruction and removal
efficiency (DRE) that can be achieved through off-gas treatment by thermal oxidation (TO). The
overall objective of this study was to advance the current understanding of ITD/TO’s
effectiveness for the treatment of soil containing a typical suite of PFAS found in, but not
limited to, aqueous film forming foam (AFFF) formulations manufactured and heavily
utilized prior to 2002.

A series of ten tests were conducted on sand spiked with PFAS at concentrations ranging from
approximately 6,000 to 19,000 micrograms per kilogram (ug/kg). Spiked feed soil samples and
thermally treated soil samples were collected for each test run. Soil samples were collected in
duplicate for each condition. Over 60 soil samples were collected. All soil samples were analyzed
for PFAS using U.S. Environmental Protection Agency (EPA) Method 537 Liquid
Chromatography/Tandem Mass Spectrometry. For the test runs spiked with AFFF, soil samples
were also analyzed for Total Oxidizable Precursor Assay.

On four of the ten tests, the off gas from the thermal desorption unit was passed through a TO, and
air samples were collected from the exhaust gas. The TO was operated at 1,000 degrees Celsius
(°C) with a nominal residence time of 2.0 seconds for the DRE demonstration test runs. Four
comparative test runs were conducted with two test runs analyzing the TO exhaust gas for PFAS via
EPA Method 0010/Method 537 (to evaluate removal and destruction) and two test runs analyzing
the exhaust gas for hydrogen fluoride via EPA Method 26A (to assess mass balance of Fluorine).

The demonstration tests show conclusively that at 650°C the ITD technology will remediate (i.e.,
removal by desorption) PFAS in soil to a concentration of less than 1-10 pg/kg, and that a TO can
achieve a DRE of greater than 99.9997% for off-gas emissions from ITD-treated PFAS feed
material. Test results also demonstrated that ITD technology effectively desorbs PFAS precursors
when treating soils that were recently spiked with AFFF. The knowledge of how PFAS behaves in
combustion or thermal processes is scarce. One of the more important aspects of this study was to
advance the understanding of ITD/TQO’s (at the temperatures tested) capability to achieve
“irreversible destruction” of PFAS-containing materials (including impacted soils, spent Granular
Activated Carbon (GAC), and investigation-derived waste) and if other unintentional PFAS
degradation products may have been formed during the process. During the tests where the TO was
employed and the exhaust gas was analyzed separately for PFAS and HF, a mass balance was
performed on fluorine to confirm the destruction of PFAS. Within the treated exhaust, the absence
of PFAS (under extremely low detection limits at part per trillion levels) coupled with the recovery
of the molar equivalent of fluorine (and associated mass balance) spiked within the feed material
provided complimentary lines of evidence for PFAS removal and destruction..

Full-scale treatment of PFAS-impacted soil and spent sorbents from groundwater cleanup is
currently limited to costly measures including: 1) transport to/disposal at a permitted landfill, 2)
transport to/destruction at an incineration facility, and 3) high-temperature regenerative methods of
sorbent media. Anticipating that future demand will only increase for PFAS-impacted soil and
spent sorbent media, this study has direct benefits on advancing the state-of-the-industry by
employing a mature technology (ITD/TO) to provide for “novel” and cost efficient treatment of a
class of emerging contaminants. As an ancillary benefit to this study, significant improvements
were made relating to laboratory methodology with sample extraction and recovery procedures for



analytical EPA Method 0010/EPA Method 537. These improvements will ensure in the future
PFAS can be adequately extracted and recovered from an air sampling train for TO exhaust with
Method 0010, thereby improving DRE estimates.
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ES. EXECUTIVE SUMMARY

Introduction—In May 2017, participants of a Strategic Environmental Research And
Development Program (SERDP) and Environmental Security Technology Certification Program
(ESTCP) workshop identified a critical priority to demonstrate the effectiveness and
sustainability of thermal destruction technologies for per- and polyfluoroalkyl substances (PFAS)
waste streams (e.g., soils, spent granulated activated carbon, and resins). This report presents the
results a pilot-scale demonstration test (DT) program to assess the performance of an Indirect
Thermal Desorption (ITD) system and the destruction and removal efficiency (DRE) of a
Thermal Oxidizer (TO) when treating PFAS-spiked soil and aqueous film forming foam (AFFF)
(that includes PFOS-based pre 2002 formulations)-spiked soil. The activities in this contract
include the development and government approval of a detailed test plan to evaluate the
performance of the system; provisioning of the equipment, materials and trained personnel to
perform the tests; execution of the tests in the test plan; and the generation of a report that
documents the findings and conclusions of the tests.

Objectives—Previous studies have shown that thermal technologies (including ITD) can reduce
PFAS levels in soil, combust PFAS contained in commercial products, and thermally mineralize
PFAS-based industrial chemicals. However, uncertainties remain regarding ITD
parameterization for application to treatment of specific PFAS-impacted waste as well as
information regarding the Destruction Removal Efficiency (DRE) that can be achieved through
off-gas treatment by TO. The overall objective of this study was to advance the current
understanding of ITD/TO’s effectiveness for the treatment of soil containing a typical suite
of PFAS found in, but not limited to, AFFF formulations manufactured and heavily
utilized prior to 2002.

A hypothesis-driven, two-phase pilot-scale treatment regime (referred to as DT Program) was
conducted on PFAS-spiked and AFFF-spiked soils at two different thermal desorption
temperatures (500 degrees Celsius [°C] and 650°C) with off-gas TO treatment at 1,000°C for a
subset of test runs that included a quantitative fluorine mass balance. The DT Program was
designed to answer the following four technical questions:

1. Isthermal desorption capable of treating a selected suite of PFAS to low parts per billion
(ppb) levels in soil that would potentially allow for unrestricted reuse, discharge, or
disposal of treated soil?

2. Does thermal desorption treatment effectively remove/treat/destroy potential precursors
within soil?

3. During thermal desorption treatment, can TO achieve a DRE of 99.99 percent (%) for the
selected suite of PFAS for the range of temperatures tested?

4. Can onsite ITD/TO treatment be a cost-effective alternative to current offsite disposal
methods?

This study addresses ITD/TO treatment effectiveness, optimized operating parameters, air
permitting requirements, and other practical considerations and attempts to validate the
destruction pathway through calculation of DRE for residual PFAS as well as a fluorine mass
balance.

Demonstration Test Report Testing of IDT/TO Technology To
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Technical Approach—The subject demonstration tests were performed in Robstown, Texas
using a pilot-scale thermal desorption system owned and operated by TD*X Associates under
contract to EA Engineering, Science, and Technology, Inc., PBC (EA). Tests were initially
planned to be conducted by treating soil spiked with the six PFAS included in the third
Unregulated Contaminant Monitoring Rule and pre-2002 formulation AFFF solution diluted in
water. However, due to a discrepancy when ordering, perfluoropentanoic acid (PFPeA) was
received and ultimately used instead of perfluorononanoic (PFHpA) during the DT Program.
PFPeA, like PFHpA is a perfluoalkyl carboxylic acid (PFCA), but a shorter 5 versus 7 chain
PFCA. Use of this analyte as an alternate did not affect the overall project. The six PFAS used
in these tests included: perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS),
perfluorononanoic acid (PFNA), perfluorohexane sulfonate (PFHXS), PFPeA, and perfluorbutane
sulfonate (PFBS). Tests were conducted in strict accordance with a sampling and analysis plan
that specified samples per test run to be collected and analyzed (including quality control [QC]
sampling), laboratory analytical methods and procedures, and data quality requirements.

The ITD/TO treatability testing was performed in two phases. During the first phase, a pilot-
scale thermal desorber was used to treat PFAS-spiked and AFFF-spiked soils at two different
temperatures (500°C and 650°C The first phase evaluated the performance of ITD technology
to remediate AFFF-contaminated soils to low ppb levels and to determine if thermal desorption
of AFFF-contaminated soils will desorb (i.e., remove) PFAS and potential PFAS precursors.
The second phase of testing designed to demonstrate that an ITD unit (operating at temperature
and residence time conditions optimal for PFAS removal from soil) combined with a TO for off-
gas emissions control can achieve a DRE of 99.9997% for the PFAS-contaminant mass desorbed
from the PFAS-spiked soil.

A series of ten tests were conducted on sand spiked with PFAS at concentrations ranging from
approximately 6 to 19 milligrams per kilogram (mg/kg). Pre-treated spiked feed soil samples as
well as thermally treated soil samples were collected for each test run. Over 60 pre-and post-
treatment soil samples were collected and analyzed. PFAS analyses of pre- and post-treatment
soil samples were conducted utilizing United States Environmental Protection Agency (EPA)
Method 537 Liquid Chromatography/ Tandem Mass Spectrometry. Total Oxidizable Precursor
(TOP) Assay analyses of pre- and post-treatment AFFF-spiked samples were also conducted.
Two samples were collected and analyzed for TOP Assay with each test run.

The TO was operated at a nominal temperature of 1,000°C for the DRE demonstration test runs.
Four comparative test runs were conducted with two runs analyzing the TO exhaust gas for
PFAS via EPA Method 0010/Method 537 and two runs analyzing the exhaust gas for Hydrogen
Fluoride (HF) via EPA Method 26A. Figure ES-1 schematically illustrates the DT Program, how
data was collected, synthesized, and used.

Demonstration Test Report Testing of IDT/TO Technology To
Treat Solid PFAS-Impacted Waste
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Figure ES-1. Summary of Demonstration Test Program

Results and Discussion— Based on the arithmetic average of the compilation of all AFFF-
spiked soils tested at 500°C, PFAS removal exceeded 97% for the total of 24 quantifiable PFAS.
The percent reduction for perfluoroalkyl sulfonic acids (PFSA), perfluoroalkyl carboxylic acids
(PFCA) and fluorotelomer substances (FTS) subgroups are shown below in Figure ES-2.

M Treated M Untreated

97.0% Reduction

10,000.00

97.2% Reduction

98.7% Reduction

8,450.27

1,000.00

100.00

10.00

1.00

Total FTS

Total PFCA

Total PFSA

Figure ES-2. Thermal Desorption Treatment Results of AFFF in Soil (500° C)

Based on the arithmetic average of the compilation of all AFFF-spiked soils tested at 650°C, the
PFAS removal exceeded 99.7% for all 24 of the total quantifiable PFAS. The percent reduction
for PFSA, PFCA, and FTS subgroups are shown below in Figure ES-3.
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Figure ES-3. Thermal Desorption Treatment Results of AFFF-Spiked Soil (650°C)

TOP analyses was conducted on AFFF-spiked soils prior to and after thermal treatment at 500
and 650°C. The purpose was to evaluate if any precursors present in feed soil would be removed,
and to what degree, by thermal treatment. As expected with the TOP procedure, pre-treated feed
samples were oxidized, whereby the total PFCA mass increased in untreated samples by more
than an order of magnitude (an indication of the significant presence of precursors in AFFF soil
tested). However, after IDT treatment TOP analyses of oxidized samples compared to non-
oxidized samples show insignificant increases in PFCA and overall reduction of PFCA
precursors by at least 99% and 99.9 % respectively at 500°C and 650°C for treated samples.
Figure ES-4
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contains a significant precursor burden that is subject to transformation, thermal removal
efficiencies of greater that 99% were achieved, leaving little to no additional precursors
remaining within the treated soil.

In addition to treatment of AFFF-spiked soil, six PFAS were spiked at known quantities to soils
that were then treated at 500°C (Figure ES-5) and 650°C (Figure ES-6). These experiments were
performed to assess, under highly controlled conditions, PFAS reduction in soils and TO exhaust
gas when combining thermal desorption and thermal oxidation in the treatment train. Thermal
oxidizer exhaust gas was analyzed for the six PFAS as well as HF, respectively, to calculate
DRE and to complete a mass balance on fluorine. Based on the arithmetic average of PFAS-
spiked soils (i.e., 3 PFCA and 3 PFSA) tested at 500°C, total PFAS removal exceeded 94%. The
PFCA removal exceeded 99.8% while the PFSA removal was approximately 89%. With an
approximate initial feed concentration of 45 ppm for the total of the 6 spiked PFAS (i.e.,
individual PFAS feed levels in the 6 to 9 ppm range) treated levels ranged from less than 20 ppb
for PFCAs and between 500 and to approximately 1000 ppb for select PFSAs.

Perfluoropentanoic acid (PFPEA)

Perfluorooctanoic acid (PFOA)

7,237.50

1035.33
Perfluorooctanesulfonic acid (PFOS)

7,760.00

Perfluorononanoic acid (PFNA)

8,157.50

Perfluorohexanesulfonic acid (PFHXS)

6,670.00

Perfluorobutanesulfonic acid (PFBS) 6.217.50

B Treated MUntreated 4 gp 10.00 100.00 1,000.00 10,000.00
PFAS (ug/kg)

Figure ES-5. Thermal Desorption Treatment Results of 6 PFAS-Spiked Soil (500°C)

Based on the arithmetic average of all 6 PFAS-spiked soil (i.e., 3 PFCA and 3 PFSA) tested at
650°C, the PFAS removal exceeded 99% for PFAS, as well as the 3 PFCA and 3 PFSA. With an
approximate initial feed concentration of 86 ppm for the total of 6 PFAS (i.e., individual PFAS
feed levels in the 13 to 17 ppm) treated levels ranged from less than 2 ppb all PFAS.
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Figure ES-6. Thermal Desorption Treatment Results of 6 PFAS-Spiked Soil (650°C)

The DRE was calculated for PFAS captured from TO exhaust by a modified EPA Method 0010.
The findings indicate a DRE of 99.9997%. When performing EPA Method 26A to capture HF
from TO exhaust gas, findings indicate fluorine mass recovered from TO exhaust is closely
comparable to total fluorine mass added (as calculated molecular mass to PFAS) to feed soils.

Mass balance
calculations yield
fluorine mass
recovery of 84%
and 114%,
respectively, for the
two trial tests
conducted with 6
PFAS-spiked soil
runs combining ITD
and TO (Figure ES-
7).

The demonstration
tests show
conclusively that for
650°C, the ITD
technology will
effectively
remediate PFAS in
soilto a
concentration of
less than 1-10

1600

1400 T

1200

1000

800

600

400

200

0
Demonstration Test DT2B-1 Demonstration Test DT2B-2

® TO Exhaust Gas Fluorine I Error Bars Calculated from
Mass (mg) Replicate Demonstration Tests

m Feed Soil Fluorine
Mass (mg)

Note: Cumulative PFAS in exhaust gas was detected at less that 60 ng/sample in Demonstration Tests DT2A-1 and DT2A-2;
therefore, all fluorine in exhaust gas was attributed to HF.

Figure ES-7. Fluorine Mass Balance Results
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pa/kg. Furthermore, ITD combined with TO can achieve a DRE of greater than 99.9997% for
off-gas emissions from ITD-treated PFAS feed material. Moreover, findings of this DT Program
have demonstrated that ITD technology effectively desorbs PFAS precursors when treating soils
that were recently spiked with AFFF. Prior to this study, the knowledge of how PFAS behaves
in combustion or thermal processes was scarce. One of the more important aspects of this study
was to advance the understanding of the capability of ITD/TOs (at the temperatures tested) to
achieve “irreversible destruction” of PFAS-containing materials (including investigation-derived
waste) and if other unintentional and unwanted degradation products will potentially be formed
during the ITD/TO process. During the tests where TO was utilized and exhaust gas was
analyzed separately for PFAS and HF, the mass balance performed on fluorine effectively
demonstrates and confirms the destruction of the PFAS without the creation of unwanted
byproducts. The extremely low detection of PFAS in the treated exhaust at (part per trillion
levels) and recovery of the molar equivalent of F added to feed material during the mass balance
provide complimentary lines of evidence for complete and irreversible PFAS thermal
mineralization.

Implications for Future Research and Benefits—Full-scale treatment of PFAS-impacted soil
and spent sorbents from groundwater cleanup is currently limited to costly measures including
transport to/disposal at a permitted landfill, transport to/destruction at an incineration facility,
and high-temperature regenerative methods of spent treatment sorbents. Anticipating that future
demand will only increase for treatment of PFAS-impacted media, this study has direct benefits
on advancing the state-of-the-industry by employing a mature technology (ITD/TO) to provide
“innovative” treatment of an emerging contaminant. Based on these preliminary results of this
study, which are very promising, additional scale-up study is warranted on ITD/TO technology
for PFAS treatment to better define the routine application of this technology with respect to
PFAS destruction and more completely assess the costs associated with full-scale
implementation of this technology for PFAS treatment.

Transportable indirect thermal desorption systems intended for on-site soil treatment can be
designed over a wide range of throughput capacity, from small batch units with a treatment
capacity of approximately 0.5 ton/hr to large continuous-feed units with a 15 ton/hr capacity.
Equipment selection and sizing is generally based on the quantity of soil requiring treatment at a
given site, for example higher capacity units are generally more cost-effective at sites with large
quantities of soil and vice versa. Unit treatment costs are inversely proportion to soil quantity
and can range from $600/ton for sites containing, 1,000 cubic yards of soil, to less than $300/ton
for a 100,000 cubic yard site. Direct-fired units have higher throughput capacity compared to
indirect units, given similar capital and operating costs, and are therefore more cost-effective.
Throughput capacity of direct fired units generally range from 5 ton/hr to in excess of 30 ton/hr.
A highly engineered feasibility study coupled with a more extensive onsite full-scale, onsite
demonstration pilot is recommended.
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1. DEMONSTRATION TEST PROGRAM
1.1 OBJECTIVE

In May 2017, participants of a Strategic Environmental Research And Development Program
(SERDP) and Environmental Security Technology Certification Program (ESTCP) workshop
identified a critical priority to demonstrate the effectiveness and sustainability of thermal
destruction technologies for per- and polyfluoroalkyl substances (PFAS) waste streams (e.g.,
soils, spent granulated activated carbon, and resins). Previous studies have shown that thermal
technology (including Indirect Thermal Desorption [ITD]) can reduce PFAS levels in soil,
combust PFAS contained in commercial products, or mineralize PFAS-based industrial
chemicals. However, uncertainties remain regarding ITD parameterization for application to
treatment of specific PFAS-impacted waste as well as the destruction and removal efficiency
(DRE) that can be achieved through off-gas treatment by thermal oxidation (TO). The overall
objective of this study was to advance the current understanding of ITD/TQO’s effectiveness
for the treatment of soil containing a typical suite of PFAS found in, but not limited to,
aqueous film forming foam (AFFF) formulations manufactured and heavily utilized prior
to 2002.

A hypothesis-driven, two-phase pilot-scale treatment regime (referred to as Demonstration Test
[DT] Program) was conducted on PFAS-spiked soil and AFFF-spiked soil at two thermal
desorption temperatures (500 degrees Celsius [°C] and 650°C) with off-gas TO treatment at
1,000°C for a subset of test runs that included a quantitative fluorine mass balance. The DT
Program was designed to answer the following four technical questions:

1. Isthermal desorption capable of treating a selected suite of PFAS to low parts per billion
(ppb) levels in soil that would potentially allow for unrestricted reuse, discharge, or
disposal of treated soil?

2. Does thermal desorption treatment effectively remove/treat/destroy potential precursors
within soil?

3. During thermal desorption treatment, can TO achieve a DRE of 99.99 percent (%) for the
selected suite of PFAS for the range of temperatures tested?

4. Can onsite ITD/TO treatment be a cost-effective alternative to current offsite disposal
methods?

This study addresses ITD/TO treatment effectiveness, operational parameterization and validates
the PFAS destruction pathway through calculation of DRE and Fluorine mass balance. In
answering these preliminary questions, this study has generated critical data needed to optimize
thermal desorption to treat (i.e., remove) PFAS from soil, spent sorbents, and IDW as well as to
assess the capability of TO destroy PFAS, supporting other practical considerations for full-
scale implementation such as cost, scalability, air emissions treatment, and permitting
requirements. This limited scope project is the initial step in determining if ITD/TO treatment is
a viable method to remediate PFAS waste streams (e.g., soils, spent GAC and resins, and IDW)
that merits more extensive field-scale evaluation.
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1.2 SUMMARY OF DEMONSTRATION TEST PROGRAM

Testing was conducted at the U.S. Ecology of Texas (USET) Resource Conservation and
Recovery Act permitted Treatment Storage and Disposal Facility located in Robstown, Texas.
The facility includes multiple operating hazardous waste treatment units including a commercial-
scale ITD unit, a landfill, various storage areas, two waste stabilization units, and an
underground injection (deep-well) unit.

The DT was conducted using a pilot-scale unit owned and operated by TD*X Associates. The
pilot-scale apparatus consists of two stages: (1) a thermal separation unit (desorber) and (2) a
TO. The TO was specifically fabricated for the SERDP DT Program. The following procedure
was sequentially applied for the tests conducted. Contaminated solids were heated in the thermal
separation unit, which is a totally enclosed indirect heated dryer. The dryer was heated by
propane-fired burners. The products of combustion of the fuel do not mix with either the waste
or the volatilized materials. The contaminated soil sample was fed into the sealed dryer cylinder
through an airlock where it was heated by conduction and radiation from the heated steel
cylinder. Internal paddles were rotated to mix the solids and desorb their chemical constituents
as vapors, where they were transported to a TO with an inert carrier gas (nitrogen).
Thermocouples were used to monitor and record soil temperatures and TO temperature during
the test period. When the soil reached the desired treatment temperature, the dryer furnace
burners were shut down and the drum assembly was removed for cool-down. Treated soils were
then removed from the dryer drum and transferred to a stainless-steel container for subsequent
sample collection. The dryer has a soil treatment capacity of approximately 20-40 kilograms
(kg) per test and a maximum operating shell temperature of 750°C, with a treated media
temperature of up to 700°C. An overall summary of the DT Program is provided in Figure 1-1.
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Figure 1-1. Summary of Demonstration Test Program
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2. BACKGROUND

United States Environmental Protection Agency (EPA) published a lifetime Health Advisory for
individual or combined perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA) in
drinking water of 70 nanograms per liter (ng/L) or parts per trillion. Roughly 20 states have also
proposed, published, or promulgated media-specific criteria for PFOS, PFOA, and other selected
PFAS for drinking water, groundwater, and/or soil. In response to EPA and state regulatory
concerns that PFOS and other PFAS (e.g., PFOA) may present a human health risk when present
in drinking water, the Department of Defense (DoD) has inventoried and identified more than
1,700 areas of potential concern (e.g., runways, crash sites, firefighting training and equipment
calibration sites, hangars) at active and reserve military installations nationwide (United States
Air Force Civil Engineer Center 2016, Air Force Public Affairs 2016, Anderson et al. 2016).
DoD is currently completing initial site investigation (SI) at numerous facilities to assess if
releases of AFFF have resulted in the spread of PFOS and other PFAS of potential concern in
groundwater, soil, sediment, or surface water. To date, Sl findings indicate that PFOS and other
PFAS have migrated into the environment in the majority of the areas investigated. Some of
these confirmed releases have contributed to PFAS contamination of drinking water supplies at
multiple military installations and adjacent residential communities, nationwide. DOD. DoD has
focused on eliminating PFAS exposure pathways to affected military personnel and adjacent
communities by providing water treatment or alternate water supplies. In the absence of federally
promulgated PFAS soil cleanup criteria, DoD has not focused on remediation of PFAS sources
(e.g., soil); however, investigation-derived waste from Sls and PFAS-impacted soil encountered
during military construction or demolitions projects has resulted in a significant amount of
accumulated soil requiring disposal or treatment. Proven soil treatment technologies are limited.
Full-scale treatment of PFAS-impacted soil, IDW, and spent adsorbents from drinking water
mitigation is currently limited to costly measures including transport to and disposal at permitted
landfills, transport to and destruction at incineration facilities, and high-temperature regenerative
methods of spent sorbents. However, some landfills do not accept PFAS waste, and PFAS waste
cannot be manifested as hazardous characteristic waste in most states. Although various types of
pozzolans, activated carbon, or minerals could potentially be used to stabilize/solidify PFAS-
impacted soil before disposal within landfills, very few commercially available sorbents have
been developed to specifically immobilize PFAS in soil. In addition, stabilization/solidification
does not destroy PFAS, nor will placing it below a cap or cover to isolate and contain
contaminants.

Although there are ongoing efforts to investigate and scale-up newer soil treatment technologies,
most technologies remain in the bench- or pilot- scale stages. There has been a limited number of
bench and pilot studies conducted to evaluate PFAS removal in soil or other media by various
types of thermal technologies. By design, these studies have focused on a small subset of PFAS
in soil, discrete manufactured industrial chemicals, or commercial products treated with PFAS-
containing material. A few of the more relevant studies are summarized below.

e A bench-scale test conducted by Environmental Endpoint Consulting in 2016 (Endpoint
Consulting 2016) evaluated whether thermal treatment of soil to temperatures between
1,000 degrees Fahrenheit (°F) and 2,000°F was sufficient to remove ten PFAS from
AFFF-spiked soils to levels below typical laboratory reporting limits. Results indicated
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16% removal of total PFAS at 900°F for 15 minutes, 61% removal of total PFAS at
1,100°F for 15 minutes, and greater than 99% total PFAS removal at 1,750°F for

30 minutes. The study did not determine the optimal treatment conditions (temperature
and duration), but concluded that greater than 99% removal of the ten PFAS from soil is
likely to occur somewhere between 1,100°F and 1,750°F for a duration ranging from

15 to 30 minutes, and likely closer to the lower end of this range.

e Enviropacific achieved greater than 99.9% reduction in PFOS (from 172 to
0.004 milligrams per kilogram [mg/kg]), and PFOA (from 2.73 to less than
0.0005 mg/kg) at approximately 850°F (Enviropacific 2017).

e A study of the thermokinetics of destruction of ammonium perfluorooctanoate (APFO,
the ammonium salt of PFOA) determined that greater than 99% decomposition occurred
at 572-662°F in a matter of minutes proceeded by first order kinetics (Krusic and Roe
2004, 2005).

e Results of laboratory studies (EPA 2003a, b) showed PFAS to be more than 99%
removed at approximately 1,112°F through direct fire incineration.

e A pilot-scale study (Lemieux et al. 2007) evaluated heating of carpet treated with stain-
resistant coatings containing perfluorinated compounds (such PFOA, fluorotelomer
alcohols and fluoropolymers) using a 0.73 kilowatt rotary kiln simulator to qualitatively
and, where possible, quantitatively assess the potential for emissions of fluorinated
compounds from combustion devices. A limited number of perfluorinated compounds
(PFCs) were found in trace levels in the stack during combustion, and the concentrations
were relatively independent of kiln feed, suggesting that PFCs are effectively destroyed
even under mild combustion conditions.

e A study (Yamada et al. 2005) found a fluorotelomer-based acrylic polymer to be more
than 99% destroyed at 1,742°F as a free polymer, and at 1,292°F when coated on a fabric.

The studies described above provide evidence that some of the more common, environmentally
prevalent PFAS can be removed from solid media over a temperature range of approximately
500 to 1,750°F. However, there has been no concerted effort by researchers to coalesce multiple
lines of evidence to quantify parameters for optimal treatment or to establish technology based
DREs. Both ITD and TO are mature technologies that are used commercially for full-sale
treatment of other regulated organic contaminants and waste. Due to the unique
chemical/physical nature exhibited by PFAS that characteristically contain strong Carbon-
Fluorine chemical bonds (e.g., resistance to breakdown at treatment temperatures that have been
proven effective for other organics [e.g., petroleum or chlorinated constituents]; recalcitrance to
biologically-mediated decomposition; intermedia partitioning behavior due to hydrophobicity
and ionic exchange; and other physical characteristics such as surfactant behavior that may
manifest at higher concentrations), treatment of PFAS-impacted media at elevated temperatures
may be one of the few technologies that offer an assured permanent and irreversible process.
Because IDT/TO is a mature technology, many of the scientific and technical challenges
common to all organic pollutants have already been quantified and addressed. The innovation
lies in the use of thermal technologies to remediate PFAS and the potential to scale-up treatment
using existing or purpose-built systems in a comparatively expedited fashion compared to other
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technologies that have not advanced beyond proof-of-concept or have not demonstrated the
potential to achieve complete and irreversible PFAS destruction at full-scale, higher capacity
throughput rates.

As previously described, this DT Program was designed to evaluate the performance of thermal
treatment of soils impacted with PFAS. The analytical regimen included quantifying PFAS in
study soils treated by ITD and exhaust gas emissions from a TO. However, the analytical
procedures for exhaust gas testing of PFAS within an air emission stream have not been fully
developed in a standardized EPA methodology for the environmental industry, and current
analytical experience is limited to specific compounds at considerably higher detection limits for
PFAS than expected in this DT. Therefore, as part of this DT Program, additional effort was
required to define and tailor laboratory procedures for PFAS capture and analyses by Method
0010/ Method 537 from the TO exhaust gas. Preliminary analytical PFAS extraction method
development and validation were required in advance of executing the DT Program to ensure
usable and defensible exhaust gas results were obtained during execution of the DT Program.
TestAmerica completed this laboratory method development and validation, demonstrating that
the six PFAS evaluated in the DT Program could be adequately recovered from the Method 0010
sampling train media (i.e., XAD-2 sorbent resin, condensate impingers, and a second XAD-2
resin trap) following analyses by EPA Method 537. The complete analytical package and report
specifying an adequate level of certainty for quantifiable PFAS extracted from air sampling
media is included in Appendix A.

One of the more important aspects of the DT Program was to advance the understanding of
ITD/TO’s (at the temperatures tested) capability to achieve “irreversible destruction” of PFAS
containing materials (including IDW) and if other unintentional or unwanted degradation
products may be formed during thermal processes. Ideally, complete combustion of PFAS would
result in the breaking of the strong Carbon-Fluorine bonds during thermal treatment into COo,
H>O and HF. However, there is limited scientific data on PFAS combustion by-products and the
effects that other waste constituents (e.g., hydrocarbons) or other reactive chemicals or mineral
additives would have on the composition of treatment emissions. In reviewing the available
literature on PFAS combustion, and the associated thermal treatment by-products, during the
planning for this study, it was noted that there was a general scientific-community consensus that
HF formation was likely (Lemieux et al. 2007). Additionally, tetrafluoromethane (i.e., carbon
tetrafluoride, CF4) a potent greenhouse gas may also be formed (Koch 2002, Wang, 2011). CF4
is a by-product when carbon or carbon compound is burned in an atmosphere where fluorine is
present. Furthermore, thermal decomposition or combustion of CF4 produces toxic gases
(carbonyl fluoride and carbon monoxide) and in the presence of water will also yield HF
(Greenwood, 1997).

The knowledge of how PFAS behaves in combustion or thermal processes is scarce, but there is
consensus in limited scientific literature that degradation of PFAS occurs above a nominal
temperature above 500°C. Various analytical methods have been used to identify or quantify a
subset of specific PFAS (e.g., PFOS) combustion-degradation products. A summary of previous
findings germane to this study is presented below.

e A study to combust PFOS and associated precursors conducted for 3M identified
degradation products CFs CHF3 and C2Fe (Taylor et al 2003). Though, the 3M study did
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attempt a sulfur mass balance, the calculation was based on the assumption that
combustion of PFOS and related precursors would result in all of the sulfur oxidized to
SO2, SOF> or SO2F2 under oxidative conditions established at elevated temperatures (i.e.,
600 to 900°C). Based on in-line and off- line GC/MS analyses of sulfur components, no
SOF; or SO2F; was detected with the primary sulfur sink being SO-.

e Another study indicated that thermally treated PFOS-contaminated sludge with addition
of Ca(OH). (Wang et al 2011; Wang et al. 2013) had reduced the emissions of CF4 and
C2Fs in favor of, for example CF3sH, but above all, promoting formation of solid CaF, and
Cas(POa4)sF.

Neither of these studies carried out an elemental fluorine analysis for combusted PFAS exhaust
or pre-versus post-treated Fluorine mass balance, leaving a critical data gap unresolved. To
address these data gaps, two objectives were addressed: 1) PFAS analyses were performed on the
exhaust gas via Method 0010/Method 537, and 2) hydrogen fluoride (HF) was measure in the
exhaust gas using EPA Method 26A to assess the mass of Fluorine recovered. The results of
these two activities evaluated in tandem provided separate, but complimentary lines of evidence
to assess PFAS destruction pathways of this study.
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3. MATERIALS AND METHODS
3.1 PFAS AND AFFF SPIKED SOIL PREPARATION
3.1.1 Selection of Principal Organic Hazardous Constituents

The principal organic hazardous constituents (POHCSs) for these tests include six select PFAS
and an AFFF solution. PFAS are commonly found in cleaners, textiles, leather, paper, paints,
fire-fighting foams (AFFF), surfactants, and wire insulation. PFAS are generally carbon chains
of varying length and can include varying amounts of oxygen, hydrogen, and fluorine.

Whether a compound is considered a “per” or a “poly” depends upon the following:
e Per FAS: All the carbons in the chain are bonded with fluorine
e Poly FAS: Not all carbons in the chain are bonded with fluorine.

The two most common PFAS of interest, referred
to as long chain, contain eight carbon atoms and
are PFOA and PFOS. Chemical properties
common to PFAS are:

e High water solubility
e Low volatility.

The chemical and physical properties of PFOA —
and PFOS are presented in Table 3-1. Photo Credit: NIEHS

Table 3-1 Chemical/Physical Properties of PFOA and PFOS

Property PFOA PFOS

Chemical Formula CsHF 1502 CgHF1705S
Molecular Weight (g/mol) 414.09 500.13
Boiling Point (°C) 192.4 259
Vapor Pressure (mm Hg at 25 °C) 0.525 ~0.002
Solubility in Water (mg/L) ~9,500 680
Note: g/mol = Gram per mole.

°C = Degrees Celsius.

mm Hg = Millimeters of mercury.

mg/L = Milligram per liter.

3.1.2 Test Methodology for PFAS/AFFF - SPIKED SOIL

Demonstration tests were initially planned to be conducted by treating soil spiked with the six
PFAS included in the third Unregulated Contaminant Monitoring Rule and pre-2002 formulation
AFFF solution diluted in water. However, due to a discrepancy when ordering,
perfluoropentanoic acid (PFPeA) was received and ultimately used instead of perfluorononanoic
(PFHpA) during the DT Program. PFPeA, like PFHpA is a perfluoalkyl carboxylic acid
(PFCA), but a shorter 5 versus 7 chain PFCA. Use of this analyte as an alternate did not affect
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the overall project. The six PFAS used in these tests included: perfluorooctanoic acid (PFOA),
perfluorooctane sulfonate (PFOS), perfluorononanoic acid (PFNA), perfluorohexane sulfonate
(PFHxXS), PFPeA, and perfluorbutane sulfonate (PFBS). Liquid spikes were prepared from
technical-grade PFAS. The manufacturer’s assay for the PFAS is provided in Table 3-2.

Table 3-2 PFAS Spike Chemicals Used in the Study

PFAS Formula Assay
Sodium perfluorooctanoate (PFOA) CsF1502Na 97%
Heptadecafluorooctanesulfonic acid potassium (PFOS) CF3(CF,)7S03K 98%
Perfluorononanoic acid (PFNA) CF3(CF,);COOH 97%
Tridecafluorohexane-1-sulfonic acid potassium salt (PFHXS) CeF13KO3S 98%
Perfluoropentanoic acid (PFPeA) CF3(CF,);COOH 97%
Potassium nonafluoro-1-butanesulfonate (PFBS) CF3(CF2)3S03K 98%

The AFFF solution procured for use in this DT Program was sampled and analyzed for
individual PFAS using EPA Method 537. A summary of these results is presented in Table 3-3.

Table 3-3 PFAS Concentrations in the AFFF Solution

Analyte DT3-AFFF Solution(ng/L) DT4-AFFF Solution(ng/L)

4:2 FTS < 2500000 U < 2500000 U
6:2 FTS 3040001 < 2500000 U
8:2FTS < 2500000 U < 2500000 U
N-ethylperfluorooctanesulfonamidoacetic
acid (NEtFOSAA) < 2500000 U < 2500000 U
N-methylperfluorooctanesulfonamidoacetic
acid (NMeFOSAA) < 2500000 U < 2500000 U
Perfluorobutanesulfonic acid (PFBS) 1570000 1450000
Perfluorobutanoic acid (PFBA) 209000 JB 190000 JB
Perfluorodecanesulfonic acid (PFDS) 155000 J 140000 J
Perfluorodecanoic acid (PFDA) < 250000 U < 250000 U
Perfluorododecanoic acid (PFDoA) < 250000 U < 250000 U
Perfluoroheptanesulfonic Acid (PFHpS) 1240000 1300000
Perfluoroheptanoic acid (PFHpA) 296000 268000
Perfluorohexanesulfonic acid (PFHxS) 7610000 B 7180000 B
Perfluorohexanoic acid (PFHxA) 1320000 1260000
Perfluorononanesulfonic acid (PFNS) 62400 J 61600 J
Perfluorononanoic acid (PFNA) 450001 < 250000 U
Perfluorooctanesulfonamide (FOSA) < 250000 U < 250000 U
Perfluorooctanesulfonic acid (PFOS) 76100000 79900000
Perfluorooctanoic acid (PFOA) 1170000 1070000
Perfluoropentanesulfonic acid (PFPeS) 1660000 1500000
Perfluoropentanoic acid (PFPeA) 268000 288000
Perfluorotetradecanoic acid (PFTeA) < 250000 U < 250000 U
Perfluorotridecanoic acid (PFTriA) < 250000 U < 250000 U
Perfluoroundecanoic acid (PFUnA) < 250000 U < 250000 U
Note: ng/L = Nanogram per liter.

B = Compound was found in the blank and sample.

J = Result is less than the reporting limit but greater than or equal to the method detection limit,

and the concentration is an approximate value.
U = Not detected at the reporting limit.
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3.1.3 Selection of Soil

Testing was conducted using clean, homogeneous, well sorted store-bought play sand as the test
soil medium. Contaminants desorb relatively easily from granular, free-flowing materials such
as sands and sandy-silt. These types of materials have low surface to volume ratios, which
enhance heat transfer. Conversely, clay soils that are tightly aggregated or exhibit plastic
characteristics can be difficult to treat because of the tendency to stick to process equipment and
to aggregate into large clumps that can inhibit heat transfer in the thermal desorber. Materials
with a high clay content and an elevated moisture content also exhibit cohesion characteristics
that can impair desorption of contaminants bound in consolidated fines. Since this study was
designed to evaluate the effect of temperature only, sand was used to eliminate any desorption
Kinetics that are unrelated to soil temperature.

3.1.4 Spiked Soil Preparation

For each PFAS test condition, the soil was spiked with the six different PFAS, as presented in
Table 3-2, to obtain a nominal feed soil concentration of 10-20 mg/kg each. The PFAS were
weighed on a laboratory balance and dissolved in 5.5 liters of water. The spiked soil was
prepared in discrete batches of approximately 100 kg each. A quantity of two 50-pound bags of
dry sand was loaded into a 3.0 cubic foot portable electric cement mixer for each batch.
Subsequently, the aqueous solution (e.g., deionized [DI] water) spiked with the six PFAS (5.5
liters) was added to the mixer and homogenized with the sand until a uniform soil moisture
content was achieved based on visually apparent wet versus dry observations. The blended sand
was then transferred into two new 5-gallon plastic pails and sealed with air-tight plastic lids. A
single 5-gallon pail of PFAS-spiked soil was used for each test run.

The targeted and actual spiked soil concentrations for each of the DTs are summarized in
Table 3-4.

Table 3-4 PFAS/AFFF Spiked Soil Concentrations for Demonstration Tests

Target PFAS Actual PFAS Soil Treatment

Soil Spike Concentration Concentration Temperature
Test Run | Type | Constituent(s) (mg/kg, each) (mg/kg, each) (°C)
DT1-1 Sand (6) PFAS 10 6.0-10.1 500
DT1-2 Sand (6) PFAS 10 59-94 500
DT2A-1' | Sand (6) PFAS 20 11.6-15.6 650
DT2A-2' | Sand (6) PFAS 20 13.4-18.7 650
DT2B-1' | Sand (6) PFAS 20 11.4-19.0 650
DT2B-2' | Sand (6) PFAS 20 11.5-17.7 650
DT3-1 Sand AFFF 102 8.4-9.2° 500
DT3-2 Sand AFFF 102 8.9° 500
DT4-1 Sand AFFF 102 8.3-9.4° 650
DT4-2 Sand AFFF 102 8.1-9.2° 650
1. During DT2A sampling of the TO exhaust was performed for PFAS. During DT2B sampling of the

TO exhaust gas was performed for HF.

2. AsPFOS, estimated.
3. Total PFAS.
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3.2 SOIL TREATMENT DEMONSTRATION TEST SUMMARY

ITD technology has been used to treat soil contaminated with semi-volatile organic compounds

(SVOCs) since the mid-1980s. The typical soil treatment temperature range for this technology
is 500 600°C-°, with a practical maximum temperature limit of about 700°C°. Hence, two target
soil treatment temperatures were selected for this study, 500°C° and 650°C°. Actual spiked feed
soil weights for each of the DTs are presented in Table 3-5.

Table 3-5 Feed Soil Weights for the Demonstration Test Runs (kg)

Test Run Number
DT1-1 DT1-2 | DT2A-1 | DT2A-2 | DT2B-1 | DT2B-2 | DT3-1 DT3-2 DT4-1 DT4-2

21.22 25.49 23.40 22.31 23.85 23.49 23.22 22.68 21.95 20.68
Note: kg = Kilogram.

PFAS analyses of pre and post treatment soil samples were conducted using EPA Method 537
Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS). Total Oxidizable Precursor
Assay (TOP) analyses of pre- and post-treatment AFFF-spiked samples were also conducted.
Two test runs were conducted for each test condition and two samples were collected and
analyzed for each test run. A summary of the soil sampling and analyses for the test runs is
provided in Table 3-6.

Table 3-6 Soil Sampling and Analysis for each Demonstration Test Run

Test Sampling Sample Number of Analytical
Run Sample Method Type Samples Method
DT1-1 | Feed Soil ASTM E-300-86 | Soil Composite 4 LC/MS/MS 537
DT1-2 | PFAS
Treated Soil ASTM E-300-86 Soil Composite 4 LC/MS/MS 537
PFAS
DT2A-1 | Treated Soil ASTM E-300-86 | Soil Composite 8 ASTM D22 16-05
DT2A-2 | Moisture ASTM E-300-86 Soil Composite 8 LC/MS/MS 537
DT2B-1 | content
DT2B-2 | PFAS
Treated Soil ASTM E-300-86 Soil Composite 8 ASTM D22 16-05
Moisture ASTM E-300-86 Soil Composite 8 LC/MS/MS 537
Content
PFAS
DT3-1 | Feed Sail ASTM E-300-86 Soil Composite 8 LC/MS/MS 537
DT3-2 | AFFF ASTM E-300-86 Soil Composite 8 TOP Assay
DT4-1 | AFFF
DT4-2 | Treated Soil ASTM E-300-86 Soil Composite 8 LC/MS/MS 537
AFFF ASTM E-300-86 Soil Composite 8 TOP Assay
AFFF
Note: AFFF = Agqueous film forming foam
ASTM = American Society for Testing Materials.
LC/MS/MS =
Demonstration Test Report Testing of IDT/TO Technology To
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3.3 THERMAL OXIDIZER DEMONSTRATION TEST SUMMARY

The objective of this task was to demonstrate that an ITD unit using a TO for gaseous emissions
control can achieve a DRE of 99.9997% for the PFAS contaminant mass removed from treated
feed material. The destruction efficiency of PFAS constituents is dominated by the temperature,
time, turbulence (PFAS/air mixing), and PFAS/air stoichiometry (excess air) experienced in the
high temperature zones of a TO. It was envisioned, thus planned, that PFAS could be effectively
destroyed at very high efficiencies in a well-designed TO operating in the range of 900-1,000°C°
at a nominal residence time of 2.0 seconds.

The destruction and removal efficiency were calculated from the mass of the PFAS constituent
fed to the TO and the mass of the same constituent present in the exhaust emissions from the TO.
Tests were conducted at one TO operating temperature (1,000°C°). For each test condition, the
soil was spiked with six different PFAS at a nominal concentration of 20 mg/kg each. These
compounds were diluted with water to improve spiking uniformity in the test soil matrix. Four
comparative test runs were conducted, with two runs analyzing exhaust gas for PFAS via EPA
Method 0010/Method 537 and two runs analyzing the exhaust gas for HF via EPA Method 26A
as shown in Table 3-7.

Table 3-7 Sampling and Analysis of the TO for DRE Demonstration Test Runs

Number

Sampling of Analytical
Test Run Sample Method Sample Type Samples Method
DT2A-1 TO Exhaust Gas | EPA Method | Particulate Filter, XAD-2 resin, 2 LC/MS/MS
DT2A-2 PFAS 0010 impinger condensate (537)
DT2B-1 TO Exhaust Gas | EPA Method Impinger with 2 lon
DT2B-2 HF 26A H,SO4/NaOH/Silica Gel Chromatography

Reagents (26A)

In order to quantify thermally induced PFAS mineralization, the test was structured to eliminate
any source of Fluorine other than the known spiked mass of 6 PFAS in a clean medium sand thus
eliminating ancillary waste constituents (e.g., hydrocarbons) and clay minerals that could
complicate thermally induced byproduct formation. The TO exhaust was sampled by two
methods that collectively were used to assess DRE, destruction pathways and verification of
PFAS mineralization.

1. Collection and analysis of thermal exhaust via EPA Method 0010/Method 537 was used
to assess if PEAS were present in the TO exhaust due to incomplete PFAS thermal
treatment

2. Collection and analysis of thermal exhaust via EPA Method 26A was used to collect
Fluorine from halogen compounds (HF) to conduct a Fluorine mass balance.

Considering that fluorine in the Carbon-Fluorine PFAS backbone makes up a considerable
portion of the molecular mass, an assay of total Fluorine captured in the treatment exhaust
compared to the original Fluorine mass in untreated feedstock was considered a viable method
not only to verify thermal mineralization, but also as a secondary validation that a lack of PFAS
recovered and measured by Method 00010/537 was not a result of PFAS pass-through.
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In order to eliminate uncertainty in the origin of Fluorine and avoid introduction of other
constituents in the feedstock that could affect byproduct formation, the “purity” of the sample
was preserved by spiking the clean medium sand (feedstock) with 6 PFAS of known
concentration.

EPA Method 0010 was modified to facilitate low-level PFAS recovery and detection in air
samples. References to EPA Method 0010 throughout this report are specific to the modified
analysis. EPA Method 0010 sampling train uses sampling modules containing a particulate
filter, a water-cooled condenser coil and a sorbent trap containing approximately 40 grams of
XAD-2 sorbent resin, condensate impingers, and a second XAD-2 resin trap for capture of
gaseous phase constituents. (Later in the laboratory, the Method 0010 sample media were
extracted by sonication with methanol followed by a direct determination using LC/MS/MS.)
EPA Method 0010 sampling of the TO exhaust commenced at the start of each soil sample
heating cycle and ended when the soil reached the desired treatment temperature and the test was
terminated.

EPA Method 26A sample train equipment and configuration for TO air emission testing for HF
is similar to EPA Method 0010. However, the sampling train solely consisted of impingers
containing alkaline reagent for HF capture. The analysis of HF was conducted, based on the
premise that CO> and HF were the primary decomposition by-products during TO treatment.
Capturing and quantifying Fluorine, as a surrogate for mineralization of known organic Fluorine
originating from the 6 PFAS spiked to soil, was utilized in tandem with Method 0010 PFAS
results to assess complete or incomplete combustion of PFAS.

3.4 ITD/TO PROCESS DESCRIPTION AND OPERATION

The ITD is a dryer designed to separate oils and other organic contaminants from solid matrices
at moderate temperatures. The system requires a 120-volt, single-phase power-source, and a
nitrogen and fuel supply. The pilot-scale apparatus consists of two stages: (1) a thermal
separation unit (desorber) and (2) a TO. Contaminated solids are heated in the thermal
separation unit, which is a totally enclosed indirect heated dryer. The dryer is heated by
propane-fired burners. The products of combustion of the fuel do not mix with either the waste
or the volatilized materials. The contaminated soil sample is loaded into the sealed dryer
cylinder through an airlock where it is heated by conduction and radiation from the heated steel
cylinder. Internal paddles are rotated to mix the solids and desorb their chemical constituents as
vapors, where they are transported to a TO with an inert carrier gas (nitrogen). Thermocouples
are used to monitor and record the soil temperatures and TO temperature during the test period.
When the soil reaches the desired treatment temperature, the dryer furnace burners are shut down
and the drum assembly is removed for cool-down. Treated soils are then removed from the dryer
drum and transferred to a stainless-steel container for subsequent sample collection. The dryer
has a soil treatment capacity of approximately 20-40 kg per test and a maximum operating shell
temperature of 750°C, with a treatment temperature of up to 700°C.

The TO is a vertical chamber with rectangular cross section provided with a propane fuel-fired
auxiliary burner. It is insulated by fiber refractory and capable of operating at internal
temperatures as high as 1,100°C. The volume of the combustion chamber is sized to provide
approximately 2.0 seconds residence time at the maximum dryer purge vent gas flow rate.
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Table 3-8 Summary of
Monitoring Plan for TD*X

Thermal Desorption Unit CLEAN SOLIDS

Figure 3-1 ITD/TO Unit Block Flow Diagram

Tag Parameter Monitor Device | Frequency Location CAL Range

FI-1 Nitrogen supply flow rate Rotameter 30 minutes | Nitrogen feed 0-20 scfh
line

NA Feed soil mass Platform scale Run Exclusion Zone | 0-250 Ib

TE-1 Dryer furnace temperature Thermocouple Continuous | Dryer furnace 0-2,300°F

TE-2 Dryer solids product Thermocouple Continuous | Dryer shell 0-2,300°F

temperature

TE-3 Thermal oxidizer temperature Thermocouple Continuous | Dryer outlet 0-2,300°F

Fl-2 TO propane supply flow rate Rotameter 30 minutes | Propane feed line | 0-20 Ipm

FI-3 TO combustion air flow rate Rotameter 30 minutes | Combustion air 0-50 scfm
line

Notes: °F Degrees Fahrenheit.

scfm = Standard cubic feet per minute.
Ib = Pound(s).
Ipom = Liters per minute.

Temperature data were electronically logged to a data file every minute. All other data were
manually recorded by the plant operators on data sheets.

Table 3-9 Treated Product Temperatures for the Demonstration Test Runs (°C)

Test Run Number
DT1-1 DT1-2 | DT2A-1 | DT2A-2 | DT2B-1 | DT2B-2 | DT3-1 DT3-2 DT4-1 DT4-2

514 507 653 653 655 652 524 501 662 654
Note: °C = Degrees Celsius.
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Table 3-10 Nominal TO Temperatures for the Demonstration Test Runs (°C)
Test Run Number
DT1-1 | DT1-2 | DT2A-1 | DT2A-2 | DT2B-1 | DT2B-2 | DT3-1 | DT3-2 | DT4-1 | DT4-2
N/A N/A 1000 1000 1000 1000 N/A N/A N/A N/A

Note: °C Degrees Celsius.
N/A Not available/applicable.

Data logs for the soil temperature, dryer shell temperature, and TO temperature for the test runs
are plotted in Figures 3-2 through 3-11. Operator log sheets and other field documentation is
provided in Appendix C.
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Figure 3-2. Temperature Log for Test Run DT1-1
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Figure 3-3. Temperature Log for Test Run DT1-2
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Figure 3-4. Temperature Log for Test Run DT2A-1
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Figure 3-5. Temperature Log for Test Run DT2A-2
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Figure 3-6. Temperature Log for Test Run DT2B-1
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Figure 3-7. Temperature Log for Test Run DT2B-2
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Figure 3-9. Temperature Log for Test Run DT3-2
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Figure 3-11. Temperature Log for Test Run DT4-2

3.6 SOIL SAMPLING AND ANALYSES

Samples of the spiked feed soil (provided with the prefix FEED) and post treatment soil
(assigned with the prefix PROD) were collected for each test run. Two feed samples were
collected prior to the start of each test run as the soil was loaded into the ITD dryer. At the
conclusion of each test run, when the soil reached the desired treatment temperature, the dryer
furnace burners were shut down and the drum assembly was removed for cool-down. Once the
treated soils had cooled down, two post treatment soil samples were collected directly from the
drum.

Each soil sample consisted of a composite of four soil samples that were collected and mixed in
stainless steel sample bowls. The soil samples were homogenized, and representative composite
feed and post treatment soil samples were transferred to plastic jars for subsequent submittal to
TestAmerica for analyses. All sample jars were 250-milliliter polypropylene bottles with
polypropylene screw caps. Refer to Table 3-6 for a summary of the soil analyses completed for
each DT.

Between soil sample collection, the stainless-steel bowls and spoons used for sampling were
washed with Alconox, rinsed in laboratory-grade deionized water, rinsed with methanol, then
rinsed again thoroughly with laboratory-grade DI water prior to use for sampling.

Field quality control for PFAS included two field blanks, two equipment rinse blanks, a post
treatment wipe test, and five field duplicates.

Demonstration Test Report Testing of IDT/TO Technology To
Treat Solid PFAS-Impacted Waste



EA Project No.: 6330901

Version: FINAL

Page 19

EA Engineering, Science, and Technology, Inc., PBC February 2020

3.7 THERMAL OXIDIZER EXHAUST GAS SAMPLING AND ANALYSIS

Testing of the thermal oxidizer PFAS emissions was conducted as part of this DT program to
determine the PFAS DRE in the TO.

The following EPA test methods were used to conduct the testing:

e Method 2: Determination of Stack Gas Velocity and VVolumetric Flow Rate (S-Type
Pitot)

e Method 3: Determination of Oxygen and Carbon Dioxide Concentrations in Emissions
from Stationary Sources

e Method 4: Determination of Moisture Content in Stack Gases

e Method 0010: Determination of SVOCs in Stack Gases (modified for PFAS)

e Method 26A: Determination of HF in Stack Gases.

EPA Method 0010 (modified) was used to collect PFAS in the TO exhaust gas. This method is
applicable to the determination of DRE of semi volatile POHCs, including PFAS, from
incineration systems. Gaseous and particulate pollutants are withdrawn from an emission source
at an isokinetic sampling rate and are collected in a multicomponent sampling train. Principal
components of the train include a high-efficiency glass- or quartz-fiber filter and a packed bed of
porous polymeric adsorbent resin. The filter is used to collect organic-laden particulate materials
and the porous polymeric resin to adsorb semi volatile organic species. Comprehensive chemical
analyses of the collected sample were conducted to determine the concentration and identity of
the organic materials.

Sampling was performed for a total run time of approximately 100-150 minutes per test,
coincident with the entire heating cycle and thermal treatment of spiked soils in the ITD dryer.
Readings were manually recorded every 5 minutes (refer to Appendix E). The samples are
extracted through probes constructed of quartz glass with an integrated nozzle. The entire probe
is shrouded in Inconel and has a heated glass-lined probe. The sample collection train includes a
heated glass mat filter, a water-cooled condenser coil, and a sorbent trap containing
approximately 40 grams of XAD-2 sorbent resin, condensate impingers, and a second XAD-2
resin trap for capture of gaseous phase constituents. Samples collected from the exhaust gas
were shipped to TestAmerica for analysis.

A schematic of the modified EPA Method 0010 sampling train is shown in Figure 3-12.

EPA Method 26A was used to collect HF in the TO exhaust gas. This method is applicable for
determining emissions of hydrogen halides (HX) (HCI, HBr, and HF) and halogens (X2) (Cl>
and Br») from a stationary source. This method collects the emission sample isokinetically and
is, therefore, particularly suited for sampling wet sources such as those controlled by wet
scrubbers or stacks emitting acid particulate matter (e.g., hydrogen halides dissolved in water
droplets).
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Figure 3-12 Modified EPA Method 0010 Sampling Train

Sampling was performed for a total run time of approximately 100-150 minutes per test,

coincident with the entire heating cycle and thermal treatment of spiked soils in the ITD dryer.

Readings were manually recorded every 5 minutes (refer to Appendix E).

The samples were extracted through probes constructed of quartz glass with an integrated nozzle.
Gaseous and particulate pollutants were withdrawn isokinetically from the source and collected
on a filter and in absorbing solutions. The filter collects particulate matter including halide salts
but is not routinely recovered or analyzed. Acidic and alkaline absorbing solutions collect the
gaseous hydrogen halides and halogens, respectively. The hydrogen halides are solubilized in
the acidic solution and form chloride (CI"), bromide (Br"), and fluoride (F") ions. The halogens
have a very low solubility in the acidic solution and pass through to the alkaline solution where
they are hydrolyzed to form a proton (H"), the halide ion, and the hypohalous acid (HCIO or

HBrO). Sodium thiosulfate was added to the alkaline solution to assure reaction with the
hypohalous acid to form a second halide ion such that two halide ions are formed for each
molecule of halogen gas. Samples from the exhaust gas were shipped to TestAmerica for
analysis.

A schematic of the sampling train for EPA Method 26A is shown in Figure 3-13.
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Figure 3-13 EPA Method 26A Sampling Train

Refer to Table 3-7 for a summary of the exhaust samples collected and analyses completed for
each DT to evaluate DRE. The exhaust gas sampling report prepared by LCH Consulting

Associates is provided in Appendix E.
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4. RESULTS AND DISCUSSION
41 OVERVIEW OF DEMONSTRATION TEST PROGRAM RESULTS

The DT program was conducted during the period of 12-16 April 2019 at the U.S. Ecology
Facility located in Robstown, Texas. Soil and exhaust gas samples were packaged shipped on
ice to TestAmerica. Summaries of the PFAS- and AFFF-spiked soil test results are provided in
Tables 4-1 and 4-2.

Table 4-1 PFAS Demonstration Test Program Summary

Parameter DT1-1 DT1-2 DT2A-1 DT2A-2 DT2B-1 DT2B-2
Process Data
Date 4/12/19 4/12/19 4/15/19 4/15/19 4/16/19 4/16/19
Start Time 1118 1556 1214 1730 1050 1515
End Time 1300 1755 1500 1910 1240 1730
Feed Weight (kg) 21.22 25.49 23.40 22.31 23.85 23.49
Soil Temperature (°C) 514 507 653 653 655 652
TO Temperature (°C) N/A N/A 1000 1000 1000 1000
TO PFAS DRE
M0010 PFAS DRE (%) 99.9997% | 99.9997%
M26A Organic Fluorine
DRE (%) 84% 114%
Note: kg = Kilogram.

°C = Degrees Celsius.

Table 4-2 AFFF Demonstration Test Program Summary

Parameter DT3-1 DT3-2 DT4-1 DT4-2
Process Data
Date 4/13/19 4/13/19 4/14/19 4/14/19
Start Time 0855 1232 0930 1345
End Time 1002 1434 1110 1535
Feed Weight (kg) 23.22 22.68 21.95 20.68
Soil Temperature (°C) 524 501 662 654
Note: kg = Kilogram.

°C = Degrees Celsius.

4.2 SOIL RESULTS

PFAS analysis of pre- and post-treatment soil samples was conducted using EPA Method 537
LC/MS/MS. TOP analysis of pre and post treatment AFFF-spiked samples was also conducted.
Two pre-treatment samples (FEED) and two post-treatment (PROD) samples were collected and
analyzed for each test run. Test results are presented in the following sections.

4.2.2 PFAS Testing Soil Analysis

Soil analysis for the PFAS test runs are presented in Tables 4-3 through 4-8. Feed and treated
soil analyses for each run are presented together for ready comparison. Based on the average of
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PFAS-spiked soil (i.e., 3 PFCAs and 3 PFSAs) tested at 500°C, the PFAS removal exceeded
94% for total PFAS. The 3 PFCAs removal exceeded 99.8% while the 3 PFSAs removal was
approximately 89%. With an approximate initial feed concentration of 45 ppm for the total 6
PFAS (individual PFAS-feed levels of approximately 6 to 9 ppm range) treated levels ranged
from less than 20 ppb for PFCAs and between 500 and to approximately 1000 ppb for PFSAs.
Based on the average of PFAS-spiked soil (i.e., 3 PFCAs and 3 PFSAS) tested at 650°C, the
PFAS removal exceeded 99% for total PFAS, as well as the 3 PFCAs and 3 PFSAs. With an
approximate initial feed concentration of 86 ppm for the total 6 PFAS (individual PFAS feed
levels in the 13 to 17 ppm) treated levels ranged from less than 2 ppb all 6 PFAS.

Table 4-1 DT1-3 Soil Treatment Test Results (500°C)

PFAS Soil Concentration (pug/kg)

FEED FEED PROD | PROD DT1-1- | PROD
Analyte DT1-1-1 DT1-1-2 DT1-1-1 1-DUP DT1-1-2

Perfluorobutanesulfonic acid (PFBS) 6010 6530 451 241 171
Perfluorohexanesulfonic acid (PFHxS) 6500 6690 388 459 362
Perfluorononanoic acid (PFNA) 9290 7570 3.73 5.67 0.662
Perfluorooctanesulfonic acid (PFOS) 8680 7180 440 783 489
Perfluorooctanoic acid (PFOA) 7450 7250 4.13 6.51 1.95
Perfluoropentanoic acid (PFPeA) 8750 10100 1.91 1.46 0.723

Note: pug/kg = microgram

= microgram per Kilogram.

Table 4-2 DT1-4 Soil Treatment Test Results (500°C)

PFAS Soil Concentration (pug/kg)

FEED FEED PROD PROD
Analyte DT1-2-1 DT1-2-2 DT1-2-1 DT1-2-2
Perfluorobutanesulfonic acid (PFBS) 6430 5900 1240 297
Perfluorohexanesulfonic acid (PFHxS) 7280 6210 1180 943
Perfluorononanoic acid (PENA) 7400 8370 28.4 27.9
Perfluorooctanesulfonic acid (PFOS) 7170 8010 1310 1690
Perfluorooctanoic acid (PFOA) 7310 6940 28.9 26.7
Perfluoropentanoic acid (PFPeA) 9450 8640 23.6 5.3
Note: pg/kg = Microgram per kilogram. Note: ug/kg = microgram per kilogram
Table 4-5 DT2A-1 Soil Treatment Test Results (650°C)
PFAS Soil Concentration (ug/kg)
FEED FEED PROD PROD | PROD DT2A-

Analyte DT2A-1-1 | DT2A-1-2 | DT2A-1-1 | DT2A-1-2 1-DUP
Perfluorobutanesulfonic acid (PFBS) 14400 12900 7.31 6.36 4.9
Perfluorohexanesulfonic acid (PFHxS) 14600 11600 6.95 4.95 4.15
Perfluorononanoic acid (PFNA) 15400 15200 <0.194U | <0.198U 0.0374 JI
Perfluorooctanesulfonic acid (PFOS) 14400 13900 7.04 4.78 4.41
Perfluorooctanoic acid (PFOA) 14200 12000 0.115J <0.198 U <0.196 U
Perfluoropentanoic acid (PFPeA) 15600 13300 <0.194U | <0.198U <0.196 U

Note: ug/kg
|

J

U

Microgram per kilogram.
Value is the estimated maximum possible concentration.
Result is less than the reporting limit but greater than or equal to the method detection limit,
and the concentration is an approximate value.
Not detected at the reporting limit.
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Table 4-6 DT2A-2 Soil Treatment Test Results (650°C)
PFAS Soil Concentration (ug/kg)
FEED FEED PROD PROD
Analyte DT2A-2-1 | DT2A-2-2 | DT2A-2-1 | DT2A-2-2
Perfluorobutanesulfonic acid (PFBS) 14100 13700 <0.193U 0.025J
Perfluorohexanesulfonic acid (PFHxS) 14400 13500 <0.193U 0.058J
Perfluorononanoic acid (PFNA) 17300 18700 <0.193U <0.193 U
Perfluorooctanesulfonic acid (PFOS) 15700 16700 <0.484 U <0.483 U
Perfluorooctanoic acid (PFOA) 13400 14100 <0.193U <0.193 U
Perfluoropentanoic acid (PFPeA) 15000 14500 <0.193U <0.193 U

Note: pg/kg = Microgram per kilogram.
J =
and the concentration is an approximate value.
U = Not detected at the reporting limit.

Result is less than the reporting limit but greater than or equal to the method detection limit,

Table 4-7 DT2B-1 Soil Treatment Test Results (650°C)

PFAS Soil Concentration (pug/kg)

FEED FEED PROD PROD PROD DT2B-
Analyte DT2B-1-1 | DT2B-1-2 | DT2B-1-1 | DT2B-1-2 1-DUP
Perfluorobutanesulfonic acid (PFBS) 13900 11400 0.0702J 0.0455J <0.199 U
Perfluorohexanesulfonic acid (PFHxS) 15000 12600 0.153J 0.113J <0.199 U
Perfluorononanoic acid (PFNA) 19000 17200 <0.196U | <0.193U <0.199 U
Perfluorooctanesulfonic acid (PFOS) 16500 15600 <0.49U 0.225] <0.497 U
Perfluorooctanoic acid (PFOA) 14300 12700 <0.196U | <0.193U <0.199 U
Perfluoropentanoic acid (PFPeA) 14600 12600 <0.196U | <0.193U <0.199 U

Note: pg/kg Microgram per kilogram.
J

U

Result is less than the reporting limit but greater than or equal to the method detection limit,
and the concentration is an approximate value.
Not detected at the reporting limit.

Table 4-8 DT2B-2 Soil Treatment Test Results (650°C)

PFAS Soil Concentration (ug/kg)
FEED- FEED- PROD PROD

Analyte DT2B-2-1 | DT2B-2-2 | DT2B-2-1 | DT2B-2-2
Perfluorobutanesulfonic acid (PFBS) 12400 11500 <0.195U <0.194 U
Perfluorohexanesulfonic acid (PFHxS) 13200 12900 <0.195U <0.194 U
Perfluorononanoic acid (PFNA) 17700 17100 <0.195U <0.194 U
Perfluorooctanesulfonic acid (PFOS) 15200 14700 <0.486 U <0.484 U
Perfluorooctanoic acid (PFOA) 12500 12400 <0.195U <0.194 U
Perfluoropentanoic acid (PFPeA) 13000 12700 <0.195U <0.194 U
Note: upg/kg = Microgram per kilogram.

U = Not detected at the reporting limit.

The percent reduction of PFAS concentrations in soils treated at 500°C and 650°C are presented
graphically in Figures 4-1 and 4-2, respectively. Based on the arithmetic average of PFAS-
spiked soils (i.e., 3 PFCA and 3 PFSA) tested at 500°C, total PFAS removal exceeded 94%. The
PFCA removal exceeded 99.8% while the PFSA removal was approximately 89%. With an
approximate initial feed concentration of 45 ppm for the total of the 6 spiked PFAS (i.e.,
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individual PFAS feed levels in the 6 to 9 ppm range) treated levels ranged from less than 20 ppb
for PFCAs and between 500 and to approximately 1000 ppb for select PFSAs.

Perfluoropentanoic acid (PFPEA)

Perfluorooctanoic acid (PFOA)

1035.33

Perfluorooctanesulfonic acid (PFOS) 7 760.00

Perfluorononanoic acid (PFNA) 8 157.50

Perfluorohexanesulfonic acid (PFHXS)

Perfluorobutanesulfonic acid (PFBS) 6,217.50

BTreated MUntreated 4 pg 10.00 100.00 1,000.00 10,000.00
PFAS (ug/kg)

Figure 4-1. Thermal Desorption Treatment Results of 6 PFAS-Spiked Soil (500°C)

Perfluoropentanoic acid (PFPEA) 23917150

Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)
Perfluorononanoic acid (PFNA)

Perfluorohexanesulfonic acid (PFHXS)

Perfluorobutanesulfonic acid (PFBS)

13037.50

0 1.00 10.00 100.00 1,000.00 10,000.00 100,000.00
B Treated M Untreated PFAS (ug/kg)
Figure 4-2. Thermal Desorption Treatment Results of 6 PFAS-Spiked Soil (650°C)

Based on the arithmetic average of all 6 PFAS-spiked soil (i.e., 3 PFCA and 3 PFSA) tested at
650°C, the PFAS removal exceeded 99% for PFAS, as well as the 3 PFCA and 3 PFSA. With an

Demonstration Test Report Testing of IDT/TO Technology To
Treat Solid PFAS-Impacted Waste



EA Project No.: 6330901

Version: FINAL

Page 26

EA Engineering, Science, and Technology, Inc., PBC February 2020

approximate initial feed concentration of 86 ppm for the total of 6 PFAS (i.e., individual PFAS
feed levels in the 13 to 17 ppm) treated levels ranged from less than 2 ppb all PFAS.

The findings indicate a DRE of 99.9997%. When performing EPA Method 26A to capture HF
from TO exhaust gas, findings indicate fluorine mass recovered from TO exhaust is closely
comparable to total fluorine mass added (as calculated molecular mass to PFAS) to feed soils.
Mass balance calculations yield fluorine mass recovery of 84% and 114%, respectively, for the
two trial tests conducted with 6 PFAS-spiked soil runs combining ITD and TO (Figure 4-3).
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0
Demonstration Test DT2B-1 Demonstration Test DT2B-2
® Feed Soil Fluorine ® TO Exhaust Gas Fluorine I Error Bars Calculated from
Mass (mg) Mass (mg) Replicate Demonstration Tests

Note: Cumulative PFAS in exhaust gas was detected at less that 60 ng/sample in Demonstration Tests DT2A-1 and DT2A-2;
therefore, all fluorine in exhaust gas was attributed to HF.

Figure 4-3. Fluorine Mass Balance Results
4.2.3 AFFF Testing Soil Analysis

Based on the average of all AFFF-spiked soil tested at 500°C, the PFAS removal exceeded 97%
for total of 24 quantifiable PFAS. With an approximate initial feed concentration of 10 ppm for
total quantifiable PFAS (individual PFAS-spiked levels ranged from ~ 10 ppb to 7 ppm (i.e.,
PFOS), individual PFAS were removed to levels, in general, below 10 ppb, except for PFOS and
PFHXS (i.e., post treatment levels of 215 and 25 pb, respectively). Based on the average of all
AFFF-spiked soil tested at 650°C, the PFAS removal exceeded 99.7% for all 24 of the total
quantifiable PFAS. With an approximate initial feed concentration of 9 ppm for total quantifiable
PFAS (individual PFAS-spiked levels ranged from~ 1 ppb to 7 ppm [i.e., PFOS]), individual
PFAS were removed to levels below 2 ppb, including PFOS and PFHXS.
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Soil analysis for the AFFF test runs are presented in Tables 4-9 through 4-12. Feed and treated
soil analyses for each run are presented together for ready comparison. Chemical analysis of the
AFFF solution procured for the study is also presented in Table 4-13.

Table 4-9 DT3-1 Soil Treatment Test Results (500°C)

PFAS Soil Concentration (pg/kg)
FEED FEED PROD PROD PROD DT3-

Analyte DT3-1-1 | DT3-1-2 DT3-1-1 DT3-1-2 1-DUP
4:2 FTS 1.841] <192 U <193U <199U <197U
6:2 FTS 117 156 3.53 4.47 4.35
8:2 FTS 169 175 7.27 12.6 12.5
N-ethylperfluorooctanesulfonamidoacetic
acid <192U | <192U <193U <199U <197U
N-methylperfluorooctanesulfonamidoacetic
acid <192U | <192U <193U <199U <197U
Perfluorobutanesulfonic acid (PFBS) 142 208 13.7 7.06 8.97
Perfluorobutanoic acid (PFBA) 10.2B 16.1JB 1.01B 0.787B 09B
Perfluorodecanesulfonic acid (PFDS) 18.6J 19.9 2.53 1.08 2.24
Perfluorodecanoic acid (PFDA) <19.2U | <19.2U 0.0572J 0.0522J 0.07171J
Perfluorododecanoic acid (PFDoA) 0.163J <19.2U | <0.193U | <0.199U <0.197U
Perfluoroheptanesulfonic Acid (PFHpS) 145 173 134 8.4 16.1
Perfluoroheptanoic acid (PFHpA) 22.6 38 0.519 0.42 0.541
Perfluorohexanesulfonic acid (PFHxS) 746 952 66.4 51 32.7
Perfluorohexanoic acid (PFHxA) 107 153 3.32 3.32 4.14
Perfluorononanesulfonic acid (PFNS) 14.9 8.38J 1.26 0.483 0.931
Perfluorononanoic acid (PFNA) 12.5 1461 0.226 0.334 0.188J
Perfluorooctanesulfonamide (FOSA) 3.32 <19.2U | <0.193U | <0.199U <0.197U
Perfluorooctanesulfonic acid (PFOS) 6880 7290 548 458 287
Perfluorooctanoic acid (PFOA) 112 143 1.57 1.51 1.99
Perfluoropentanesulfonic acid (PFPeS) 142 221 12.8 7.26 10.2
Perfluoropentanoic acid (PFPeA) 25 39.7 0.887 1.01 0.975
Perfluorotetradecanoic acid (PFTeA) 0.0684J | <19.2U | <0.193U | <0.199U <0.197U
Perfluorotridecanoic acid (PFTriA) <0.192U | <19.2U | <0.193U | <0.199U <0.197U
Perfluoroundecanoic acid (PFUnA) 0.176J <19.2U | <0.193U | <0.199U <0.197U

Note: pg/kg Microgram per kilogram.
B

|
J

U

Compound was found in the blank and sample.
Value is an estimated maximum possible concentration.
Result is less than the reporting limit but greater than or equal to the method detection limit, and
the concentration is an approximate value.

Not detected at the reporting limit.
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Table 4-10 DT3-2 Soil Treatment Test Results (500°C)
PFAS Soil Concentration (ug/kg)
FEED FEED PROD PROD

Analyte DT3-2-1 DT3-2-2 DT3-2-1 DT3-2-2
4:2 FTS <195U 159 <194 U <1.94U
6:2 FTS 160 J 1271 <194 U <1.94U
8:2 FTS 148 J 217 <194 U <1.94U
N-ethylperfluorooctanesulfonamidoacetic acid <195U <195U <1.94U <194 U
N-methylperfluorooctanesulfonamidoacetic acid <195U <195U <1.94U <194 U
Perfluorobutanesulfonic acid (PFBS) 223 148 <0.194U | <0.194 U
Perfluorobutanoic acid (PFBA) 18.JB 11B 0.0616 JB | 0.0592 JB
Perfluorodecanesulfonic acid (PFDS) 165 1541 <0.194U | <0.194 U
Perfluorodecanoic acid (PFDA) <195U <195U <0.194U | <0.194 U
Perfluorododecanoic acid (PFDoA) <195U 0.178J <0.194U | <0.194 U
Perfluoroheptanesulfonic Acid (PFHpS) 148 134 <0.194U | <0.194 U
Perfluoroheptanoic acid (PFHpA) 37.5 22.1 <0.194U | <0.194 U
Perfluorohexanesulfonic acid (PFHxS) 941 721 <0.194U | <0.194 U
Perfluorohexanoic acid (PFHxA) 194 112 <0.194U | <0.194 U
Perfluorononanesulfonic acid (PFNS) 7.71] 13.7 <0.194U | <0.194 U
Perfluorononanoic acid (PFNA) 13.3J 12.1 <0.194U | <0.194 U
Perfluorooctanesulfonamide (FOSA) <195U 3.25 <0.194U | <0.194 U
Perfluorooctanesulfonic acid (PFOS) 6890 7210 <0.485U | <0.485U
Perfluorooctanoic acid (PFOA) 162 100 <0.194U | <0.194 U
Perfluoropentanesulfonic acid (PFPeS) 223 149 <0.194U | <0.194 U
Perfluoropentanoic acid (PFPeA) 41.3 27.1 <0.194U | <0.194 U
Perfluorotetradecanoic acid (PFTeA) <195U 0.0642J <0.194U | <0.194 U
Perfluorotridecanoic acid (PFTriA) <195U <0.195U | <0.194U | <0.194U
Perfluoroundecanoic acid (PFUnA) <195U 0.175J <0.194U | <0.194 U

Note: pg/kg = Microgram per kilogram.
B = Compound was found in the blank and sample.
| = Value is an estimated maximum possible concentration.
J =
and the concentration is an approximate value.
U = Not detected at the reporting limit.

Result is less than the reporting limit but greater than or equal to the method detection limit,
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Table 4-11 DT4-1 Soil Treatment Test Results (650°C)
PFAS Soil Concentration (ug/kg)
FEED FEED PROD PROD PROD DT4-1-
Analyte DT4-1-1 | DT4-1-2 | DT4-1-1 DT4-1-2 DUP

4:2 FTS 0.529J 0.8011J <197U <1.96U <1.95U
6:2 FTS 82.4J 116J <197U 0.387J <1.95U
8:2 FTS 218 198 <197U 0.3441 <1.95U
N-ethylperfluorooctanesulfonamidoacetic

acid <1.98U <196 U <1.97U <196 U <195U
N-methylperfluorooctanesulfonamidoacetic

acid <1.98U <196 U <1.97U <196 U <195U
Perfluorobutanesulfonic acid (PFBS) 124 196 <0.197U 0.232 <0.195 U
Perfluorobutanoic acid (PFBA) 9.54B 145J)B 0.0634JB | 0.0698 JB 0.059 JB
Perfluorodecanesulfonic acid (PFDS) 16.6 J 19 <0.197U <0.196 U <0.195 U
Perfluorodecanoic acid (PFDA) <198U | <196U | <0.197U <0.196 U <0.195 U
Perfluorododecanoic acid (PFDoA) 0.221 <196U | <0.197U <0.196 U <0.195 U
Perfluoroheptanesulfonic Acid (PFHpS) 132 165 <0.197U <0.196 U <0.195 U
Perfluoroheptanoic acid (PFHpA) 23.9 35.2 <0.197U <0.196 U <0.195 U
Perfluorohexanesulfonic acid (PFHxS) 607 880 <0.197U 0.431 <0.195 U
Perfluorohexanoic acid (PFHxA) 98.7 146 <0.197U 0.119J <0.195 U
Perfluorononanesulfonic acid (PFNS) 16 13.3 <0.197U <0.196 U <0.195 U
Perfluorononanoic acid (PFNA) 1.81 1.63 <0.197U 0.068 J <0.195 U
Perfluorooctanesulfonamide (FOSA) 3.63 3.48 <0.197U <0.196 U <0.195 U
Perfluorooctanesulfonic acid (PFOS) 6850 7440 <0.492 U 0.437J <0.488 U
Perfluorooctanoic acid (PFOA) 103 125 <0.197U 0.0922J <0.195 U
Perfluoropentanesulfonic acid (PFPeS) 132 199 <0.197U 0.117J <0.195 U
Perfluoropentanoic acid (PFPeA) 19.8 29 <0.197U 0.176J <0.195 U
Perfluorotetradecanoic acid (PFTeA) 0.0682J 0.0691J) | <0.197U <0.196 U <0.195 U
Perfluorotridecanoic acid (PFTriA) <0.198U | <0.196 U | <0.197 U <0.196 U <0.195 U
Perfluoroundecanoic acid (PFUnA) 0.162 JI 0.146J <0.197U <0.196 U <0.195 U

Note: pg/kg = Microgram per kilogram.
B = Compound was found in the blank and sample.
| = Value is an estimated maximum possible concentration.
J = Result is less than the reporting limit but greater than or equal to the method detection limit, and the
concentration is an approximate value.
U = Not detected at the reporting limit.
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Table 4-12 DT4-2 Soil Treatment Test Results (650°C)
PFAS Soil Concentration (ug/kg)
FEED FEED PROD PROD
Analyte DT4-2-1 DT4-2-2 DT4-2-1 DT4-2-2
4:2 FTS 0.828J <484U <196U <1.95U
6:2 FTS 107J 99.5 <196U 0.183J
8:2 FTS 179J 130 <196U <1.95U
N-ethylperfluorooctanesulfonamidoacetic acid <196 U <48.4U <196 U <195U
N-methylperfluorooctanesulfonamidoacetic acid <196 U <48.4U <196 U <195U
Perfluorobutanesulfonic acid (PFBS) 205 152 0.0353J 0.036J
Perfluorobutanoic acid (PFBA) 16 JB 12B 0.0612JB | 0.0523JB
Perfluorodecanesulfonic acid (PFDS) 18.2) 20.6 <0.196U | <0.195U
Perfluorodecanoic acid (PFDA) <196 U <4.84U <0.196U | <0.195U
Perfluorododecanoic acid (PFDoA) 0.212 <4.84U <0.196U | <0.195U
Perfluoroheptanesulfonic Acid (PFHpS) 169 195 <0.196U | <0.195U
Perfluoroheptanoic acid (PFHpA) 39.1 28.1 <0.196U | <0.195U
Perfluorohexanesulfonic acid (PFHxS) 928 683 0.133J 0.07911J
Perfluorohexanoic acid (PFHxA) 153 129 <0.196U | <0.195U
Perfluorononanesulfonic acid (PFNS) 15.1 7.79 <0.196U | <0.195U
Perfluorononanoic acid (PFNA) 1.74 1551 <0.196U | <0.195U
Perfluorooctanesulfonamide (FOSA) 3.58 3.12 <0.196U | <0.195U
Perfluorooctanesulfonic acid (PFOS) 7290 6400 1.1 <0.486 U
Perfluorooctanoic acid (PFOA) 139 101 <0.196U | <0.195U
Perfluoropentanesulfonic acid (PFPeS) 211 172 0.0266 J 0.02J
Perfluoropentanoic acid (PFPeA) 34.3 28.3 <0.196U | <0.195U
Perfluorotetradecanoic acid (PFTeA) 0.0708 J <4.84U <0.196U | <0.195U
Perfluorotridecanoic acid (PFTriA) <0.196 U <4.84U <0.196U | <0.195U
Perfluoroundecanoic acid (PFUnA) 0.13JI <4.84U <0.196U | <0.195U
Note: pg/kg = Microgram per kilogram.
B = Compound was found in the blank and sample.
| = Value is an estimated maximum possible concentration.
J = Resultis less than the reporting limit but greater than or equal to the method detection limit,
and the concentration is an approximate value.
U = Not detected at the reporting limit.
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Table 4-13 PFAS Analysis of the AFFF Solution
DT3-AFFF Solution DT4-AFFF Solution
Analyte (ng/L) (ng/L)

4:2 FTS < 2500000 U < 2500000 U
6:2 FTS 304000 < 2500000 U
8:2 FTS < 2500000 U < 2500000 U
N-ethylperfluorooctanesulfonamidoacetic acid < 2500000 U < 2500000 U
N-methylperfluorooctanesulfonamidoacetic acid < 2500000 U < 2500000 U
Perfluorobutanesulfonic acid (PFBS) 1570000 1450000
Perfluorobutanoic acid (PFBA) 209000 JB 190000 JB
Perfluorodecanesulfonic acid (PFDS) 155000J 140000 J
Perfluorodecanoic acid (PFDA) < 250000 U < 250000 U
Perfluorododecanoic acid (PFDoA) < 250000 U < 250000 U
Perfluoroheptanesulfonic Acid (PFHpS) 1240000 1300000
Perfluoroheptanoic acid (PFHpA) 296000 268000
Perfluorohexanesulfonic acid (PFHxS) 7610000 B 7180000 B
Perfluorohexanoic acid (PFHxA) 1320000 1260000
Perfluorononanesulfonic acid (PFNS) 62400 J 61600 J
Perfluorononanoic acid (PFNA) 45000 J < 250000 U
Perfluorooctanesulfonamide (FOSA) < 250000 U < 250000 U
Perfluorooctanesulfonic acid (PFOS) 76100000 79900000
Perfluorooctanoic acid (PFOA) 1170000 1070000
Perfluoropentanesulfonic acid (PFPeS) 1660000 1500000
Perfluoropentanoic acid (PFPeA) 268000 288000
Perfluorotetradecanoic acid (PFTeA) < 250000 U < 250000 U
Perfluorotridecanoic acid (PFTriA) < 250000 U < 250000 U
Perfluoroundecanoic acid (PFUnA) < 250000 U < 250000 U
Note: ng/L = Nanogram per liter.

B = Compound was found in the blank and sample.

| = Value is an estimated maximum possible concentration.

J = Resultis less than the reporting limit but greater than or equal to the method detection limit,

and the concentration is an approximate value.
U = Not detected at the reporting limit.

Based on the arithmetic average of the compilation of all AFFF-spiked soils tested at 500°C,
PFAS removal exceeded 97% for the total of 24 quantifiable PFAS. The percent reduction for
perfluoroalkyl sulfonic acids (PFSA), perfluoroalkyl carboxylic acids (PFCA) and fluorotelomer
substances (FTS) subgroups are shown below in Figure 4-4.
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Figure 4-4. Thermal Desorption Treatment Results of AFFF in Soil (500° C)

Based on the arithmetic average of the compilation of all AFFF-spiked soils tested at 650°C, the
PFAS removal exceeded 99.7% for all 24 of the total quantifiable PFAS. The percent reduction
for PFSA, PFCA, and FTS subgroups are shown below in Figure 4-5.
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Figure 4-5. Thermal Desorption Treatment Results of AFFF-Spiked Soil (650°C)
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4.2.4 AFFF Testing - Total Oxidizable Precursor Assay

Current methodologies for the analyses of PFAS are designed to measure a discrete list of 14 to
30 compounds. There are many additional PFAS that are not determined as discrete compounds
by existing analytical methods, including EPA Method 537. The TOP assay can help measure
the concentration of non-discrete and difficult to measure PFAS that are not determined by
conventional analytical methods.

PFCs are often referred to as “precursors” to the perfluoroalkyl acids (PFAAS), as they bio
transform to PFAAs as dead end environmental products. An example of these environmental
biotransformation processes is often seen in biological wastewater treatment plants, where
significantly more PFOA and PFOS are measured at the outflow than the inflow. The increase is
explained by the fact that many PFAS enter the sewage treatment plant uncharacterized and are
bio transformed to PFAASs of various chain lengths with PFOS and PFOA often being the only
analytes assessed.

The TOP assay rapidly converts polyfluorinated PFAA precursors into PFAAs, including PFOA,
using a hydroxyl radical-based chemical oxidation method. The TOP assay replicates what
micro-organisms in the environment would achieve after many years. The end result is to
provide a range of PFAASs that are detectable by LC/MS/MS. The TOP assay quantifies the sum
of PFAS that could be converted to PFAASs in the environment. The TOP methodology has
revealed that, for AFFF-impacted sites, the existing analytical LC/MS/MS methods are only
detecting an estimated 30 to 50% of the total PFAA mass present as PFAA precursors.

To perform the TOP assay, as-received samples are analyzed by EPA Method 537 (LC/MS/MS)
prior to chemical oxidation (“Pre-Treatment”). Samples are again analyzed after undergoing
chemical oxidation (*Post-Treatment”) and the difference is used to determine the total PFAA
mass present as PFAA precursors in the sample. Tables 4-14 through 4-17 present the results of
the TOP assay of total PFAA mass present in both untreated (FEED) and IDT treated
(Processed) AFFF soil test runs at 500°C and 650°C. Each table shows PFAA analysis of non-
oxidized and oxidized TOP sample both untreated and IDT treated AFFF soil. As illustrated in
the tables after oxidation total PFAA mass increased in untreated samples by more than an order
of magnitude an indication of a significant precursor presence in AFFF soil tested. However,
after IDT treatment TOP analysis of oxidized samples compared to non-oxidized samples show
insignificant increases in PFAA and overall reduction of PFAA precursors by at least 99% and
99.9 % respectively at 500 and 650°C in treated samples. The indication is that although AFFF
contains a significant precursor burden that is subject to transformation, removal efficiencies of
greater that 99% were achieved, leaving little to no additional precursors remaining in treated
soil.
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Table 4-14 TOP Analysis AFFF-Spiked Soil (Treatment at 500°C)- Test DT3-1

Feed DT3-1 Processed DT3-1
Non-Oxidized Oxidized Non-Oxidized Oxidized

Analyte DT3-1-1 | DT3-1-2 | DT3-1-1 | DT3-1-2 | DT3-1-1 | DT3-1-2 | DT3-1-1 | DT3-1-2
PFBA 74 <49 U 1200*B | 870 *B 1.2 15 13*B 6.4 B*
PFHpA <44 U <49 U 780 * 500 * 0.63 <0.49U 11* 4.7*
PFHXA 160 120 2600 * 1800 * 35 31 21* 8.6
PFNA <44 U <49 U 140 49 0.95 <0.49U 1.8 0.61
PFOA 130 89 710 * 410 * 2.9 1 8* 3.3*
PFPA <44U <49 U 1900 * 1500 * 1 0.75 18* 6.5
Total PFCA 360 210 7300 5100 10 6.4 73 30
Note: * = Isotope Dilution analyte is outside acceptance limits.

ng/L = Nanogram per liter.

B = Compound was found in the blank and sample.

| = Value is an estimated maximum possible concentration.

J = Result is less than the reporting limit but greater than or equal to the method detection limit,

and the concentration is an approximate value.
U = Not detected at the reporting limit.

Table 4-15 TOP Analysis AFFF-Spiked Soil (Treatment at 500°C)- Test DT3-2

Feed DT3-2 Processed DT3-2
Non-Oxidized Oxidized Non-Oxidized Oxidized
DT3-2-1 | DT3-2-2 | DT3-2-1 | DT3-2-2 | DT3-2-1 | DT3-2-2 | DT3-2-1 | DT3-2-2
Analyte
PFBA <37U 53 960*B | 1100*B | <05U | <0.49U 1.3 B* 1.2 B*
PFHpA <37U 37 650% | 680* | <05U | <049u | 0¥ | <osu
PFHxA 120 150 1900 * 2300 * <05U | <049U 11 1.3
PENA <37U <34U 58 59 <05U | <049U | <049U | <05U
PFOA 90 130 a10% | s510* | <050 | <049u | 0¥ | <osu
PFPA <37U 37 1600 * 2200 * <05U | <049U 0.56 0.67
Total PFCA 210 410 5600 6800 0 0 3 3.2
Note: * = Isotope Dilution analyte is outside acceptance limits.
ng/L = Nanogram per liter.
B = Compound was found in the blank and sample.
| = Value is an estimated maximum possible concentration.
J = Result is less than the reporting limit but greater than or equal to the method detection limit,
and the concentration is an approximate value.
U = Not detected at the reporting limit.
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Table 4-16 TOP Analysis AFFF-Spiked Soil (Treatment at 650°C)- Test DT4-1

Feed DT4-1 Processed DT4-1
Non-Oxidized Oxidized Non-Oxidized Oxidized
DT4-1-1 | DT4-1-2 | DT4-1-1 | DT4-1-2 | DT4-1-1 | DT4-1-2 | DT4-1-1 | DT4-1-2
Analyte
PFBA 67 49 1300*B | 1200*B | <0.49U | <0.49U 3.4 B* 1.3B*
PFHpA <34U <43U 810 * 850 * <049U | <049U | <05U* | <05U*
PFHxA 120 140 2400 * 2200 * 0.84 <0.49U 7.8 1.21
PFNA <34U <43U 84 67 <049U | <049U | <05U <05U
PFOA 110 120 590 * 570 * <049U | <0.49U 0.58 * <05U*
PFPA <34 U <43U 2200 * 2200* | <0.49U | <049U 3.9 0.6
Total PFCA 300 310 7400 7100 0.84 0 16 3.1
Note: * = Isotope Dilution analyte is outside acceptance limits.
ng/L = Nanogram per liter.
B = Compound was found in the blank and sample.
| = Value is an estimated maximum possible concentration.
J = Resultis less than the reporting limit but greater than or equal to the method detection limit,
and the concentration is an approximate value.
U = Not detected at the reporting limit.

Table 4-17 TOP Analysis AFFF-Spiked Soil (Treatment at 650°C)- Test DT4-2

Feed DT4-2 Processed DT4-2
Non-Oxidized Oxidized Non-Oxidized Oxidized
DT4-2-1 | DT4-2-2 | DT4-2-1 | DT4-2-2 | DT4-2-1 | DT4-2-2 | DT4-2-1 | DT4-2-2

Analyte
PFBA <44 U 38 1400 *B | 940*B <05U <05U 1.1B* 1B*
PFDA <44 U <45U <46 U 16 <05U <05U <05U <05U
PFDoA <44 U <45U <46 U 5.7 <05U <05U <05U <05U
PFHpA <44 U 30 920 * 590 * <05U <05U | <05U* | <05U*
PFHXA 110 130 2500 * 2000 * <05U <05U <05U <05U
PFNA <44 U <45U 82 56 <05U <05U <05U <05U
PFOA 92 100 610 * 360 * <05U <05U | <05U* | <05U*
PFPA <44 U 32 2600 * 1600 * <05U <05U <05U <05U
PFUNA <44 U <45U <46 U 7.2 <05U <05U <05U <05U
Total PFCA 200 330 8100 5500 0 0 1.1 1
Note: * = Isotope Dilution analyte is outside acceptance limits.

ng/L = Nanogram per liter.

B = Compound was found in the blank and sample.

| = Value is an estimated maximum possible concentration.

J = Resultis less than the reporting limit but greater than or equal to the method detection limit,

and the concentration is an approximate value.
U = Not detected at the reporting limit.
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As expected with the TOP procedure, pre-treated feed samples were oxidized, whereby the total
PFCA mass increased in untreated samples by more than an order of magnitude (an indication of
the significant presence of precursors in AFFF soil tested). However, after IDT treatment TOP
analyses of oxidized samples compared to non-oxidized samples show insignificant increases in
PFCA and overall reduction of PFCA precursors by at least 99% and 99.9 % respectively at
500°C and 650°C for treated samples. Figure 4-6 illustrates the arithmetically averaged PFCA
levels prior to and after TOP, illustrating the presence of precursors in feed soil compared to pre-
and post-oxidation results of process (treated) soil for tests operated at the ITD temperature of
650°C. These findings indicate that although AFFF contains a significant precursor burden that
IS subject to transformation, thermal removal efficiencies of greater that 99% were achieved,
leaving little to no additional precursors remaining within the treated soil.

Figure 4-6 Total PFCA (ug/kg) for AFFF-Spiked Soil Treated at 650°C
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4.3 FIELD BLANK AND RINSE WATER RESULTS

Analytical test results for the soil sampling field blanks and decontamination rinse water are
provided in Table 4-18. Wipe test results of the dryer shell following run DT3-1 are presented in
Table 4-19. These results show that the sampling methodologies and decontamination
procedures used in the DT Program were successful and that sample cross-contamination was
not observed.
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Table 4-18 Soil Sampling Field Blanks and Rinse Water
FB-1-1 FB-3-1 | RINSE-1-1 | RINSE-3-1
Analyte (ng/L) (ng/L) (ng/L) (ng/L)

4:2 FTS <206U | <214U <21U <185U
6:2 FTS <206U | <214U <21U <185U
8:2 FTS <206U | <214U <21U <185U
N-ethylperfluorooctanesulfonamidoacetic acid <206U | <214U <21U <185U
N-methylperfluorooctanesulfonamidoacetic acid <206U | <214U <21U <185U
Perfluorobutanesulfonic acid (PFBS) <2.06U | <214U 4.55 <185U
Perfluorobutanoic acid (PFBA) 0.605JB | 0.595JB 0.638 JB 0.427 JB
Perfluorodecanesulfonic acid (PFDS) <2.06U | <214U <21U <185U
Perfluorodecanoic acid (PFDA) <2.06U | <214U <21U <185U
Perfluorododecanoic acid (PFDoA) <2.06U | <214U 0.995JB <185U
Perfluoroheptanesulfonic Acid (PFHpS) <2.06U | <214U 0.454) 0.224 )
Perfluoroheptanoic acid (PFHpA) <2.06U | <214U <21U <185U
Perfluorohexanesulfonic acid (PFHxS) 0.281JB | 0.361JB 126B 1.31JB
Perfluorohexanoic acid (PFHxA) <2.06U | <214U <21U 0.647J
Perfluorononanesulfonic acid (PFNS) <2.06U | <214U <21U <185U
Perfluorononanoic acid (PFNA) <2.06U | <214U 304 <185U
Perfluorooctanesulfonamide (FOSA) <2.06U | <214U <21U <185U
Perfluorooctanesulfonic acid (PFOS) <2.06U | <214U 77.4 12.4
Perfluorooctanoic acid (PFOA) <2.06U | <214U 94.7 0.911J
Perfluoropentanesulfonic acid (PFPeS) <2.06U | <214U <21U <185U
Perfluoropentanoic acid (PFPeA) <2.06U | <214U 12.3 <185U
Perfluorotetradecanoic acid (PFTeA) <2.06U | <214U <21U <185U
Perfluorotridecanoic acid (PFTriA) <2.06U | <214U <21U <185U
Perfluoroundecanoic acid (PFUnA) <2.06U | <214U <21U <185U
Note: ng/L = Nanogram per liter.

B = Compound was found in the blank and sample.

J = Resultis less than the reporting limit but greater than or equal to the method detection limit,

and the concentration is an approximate value.
U = Not detected at the reporting limit.
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Table 4-19 Dryer Shell Wipe Test

Post DT3-1 Wipe Test

Analyte (ng/L)
4.2 FTS <185U
6:2 FTS <185U
8:2 FTS <185U
N-ethylperfluorooctanesulfonamidoacetic acid <185U
N-methylperfluorooctanesulfonamidoacetic acid <185U
Perfluorobutanesulfonic acid (PFBS) <185U
Perfluorobutanoic acid (PFBA) 0.427JB
Perfluorodecanesulfonic acid (PFDS) <185U
Perfluorodecanoic acid (PFDA) <185U
Perfluorododecanoic acid (PFDoA) <185U
Perfluoroheptanesulfonic Acid (PFHpS) 0.224 )
Perfluoroheptanoic acid (PFHpA) <185U
Perfluorohexanesulfonic acid (PFHxS) 1.31JB
Perfluorohexanoic acid (PFHxA) 0.647J
Perfluorononanesulfonic acid (PFNS) <185U
Perfluorononanoic acid (PFNA) <185U
Perfluorooctanesulfonamide (FOSA) <185U
Perfluorooctanesulfonic acid (PFOS) 12.4
Perfluorooctanoic acid (PFOA) 0.911J
Perfluoropentanesulfonic acid (PFPeS) <185U
Perfluoropentanoic acid (PFPeA) <185U
Perfluorotetradecanoic acid (PFTeA) <185U
Perfluorotridecanoic acid (PFTriA) <185U
Perfluoroundecanoic acid (PFUnA) <185U
Note: ng/L = Nanogram per liter.

B = Compound was found in the blank and sample.

J = Result is less than the reporting limit but greater than or equal to
the method detection limit, and the concentration is an
approximate value.

U = Not detected at the reporting limit.

4.3.1 Thermal Oxidizer Exhaust Gas Results

EPA Method 0010 samples were sent to TestAmerica for analysis. The EPA Method 0010
samples were extracted by sonication with methanol followed by a direct determination using
LC/MS/MS. Analytical results for the two test runs are provided in Tables 4-20 and 4-21.
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Table 4-20 DT2A-1 Feed and TO M0010 PFAS Analytical Data
TO2A-1- TO2A-1-
FEED FEED TO2A-1- 1B-T TO2A-1- | 1IMP
DT2A-1-1 | DT2A-1-2 1BH XAD 1FH COND
Analyte (Hg/kg) (Hg/kg) (ng) (ng) (ng) (ng)
Perfluorobutanesulfonic acid <0.495
(PEBS) 14400 12900 8.6 B 8.33B U <05U
Perfluorohexanesulfonic acid <0.495
(PFHXS) 14600 11600 0.634 0.4971J U <05U
< 0.495
Perfluorononanoic acid (PFNA) 15400 15200 <05U <05U U <05U
Perfluorooctanesulfonic acid <0.495
(PFOS) 14400 13900 1.22B 1.21B U <05U
< 0.495
Perfluorooctanoic acid (PFOA) 14200 12000 135B 116B U 1.13
Perfluoropentanoic acid (PFPeA) 15600 13300 4.03B 243 B 0.783 0.761

Note: pg/kg = Microgram per kilogram.
ng = Nanogram.
B = Compound was found in the blank and sample.
J =
and the concentration is an approximate value.
U = Not detected at the reporting limit.

Result is less than the reporting limit but greater than or equal to the method detection limit,

Table 4-21 DT2A-2 Feed and TO M0010 PFAS Analytical Data

FEED FEED TO2A-1- TO2A-1-
DT2A-2- | DT2A-2- | TO2A-1- 2B-T TO2A-1- | 2IMP
1 2 2 BH XAD 2 FH COND
Analyte (Lg/kg) | (ug/kg) (ng) (ng) (ng) (ng)
<0.496
Perfluorobutanesulfonic acid (PFBS) 14100 13700 10.3B 9.62 B U <05U
Perfluorohexanesulfonic acid <0.496
(PFHXS) 14400 13500 0.7 0.595 U <05U
<0.496
Perfluorononanoic acid (PFNA) 17300 18700 <05U <05U U <05U
<0.496
Perfluorooctanesulfonic acid (PFOS) 15700 16700 1.2B 1.25B U <05U
<0.496
Perfluorooctanoic acid (PFOA) 13400 14100 13.6 B 129B U 0.538
Perfluoropentanoic acid (PFPeA) 15000 14500 3.68B 3.06 B 0.525 <05U
Note: pg/kg = Microgram per kilogram.
ng = Nanogram.
B = Compound was found in the blank and sample.
U = Not detected at the reporting limit.

An EPA Method 0010 field blank was also submitted to the laboratory for analysis. These
results are provided in Table 4-22.
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Table 4-22 DT2A-1 M0010 Field Blank Analytical Data

TO2A-1-1- TO2A-1-1-QC
TO2A-1-1- | QC B-T XAD DI WATER TO2A-1-1-
QC BH PB PB RB QCFHPB
Analyte (ng) (ng) (ng) (ng)

Perfluorobutanesulfonic acid (PFBS) 9.61B 9.44B <05U <05U
Perfluorohexanesulfonic acid (PFHxS) 0.749 0.555 <05U <05U
Perfluorononanoic acid (PFNA) <05U <05U <05U <05U
Perfluorooctanesulfonic acid (PFOS) 1.27B 1.21B <05U <05U
Perfluorooctanoic acid (PFOA) 129B 12.7B <05U <05U
Perfluoropentanoic acid (PFPeA) 3.12B 3.48B <05U <05U
Note: ng = Nanogram.

It should be noted that negligibly low PFAS concentrations were detected in the EPA Method
0010 field blank. PFAS concentrations detected in the field blank were nearly equivalent to the
actual test sample results. The relative percent difference between the sample concentrations and
blank concentrations for analytes detected in the blank samples was only 5%. * This suggests that
the low concentration of PFAS detected in the exhaust gas samples were attributed to
background and may not represent PFAS mass associated with feed material. The data were not
blank corrected when calculating the DRE, and the uncorrected reported values were used as
shown in Tables 4-23 and 4-24.

Table 4-23 DT2A-1 Feed and TO M0010 PFAS Data used for DRE Determination

FEED FEED TO2A-1- TO2A-1-
DT2A-1- | DT2A-1- | TO2A-1- 1B-T TO2A-1- | 1IMP
1 2 1BH XAD 1FH COND
Analyte (g/kg) | (pg/kg) (ng) (ng) (ng) (ng)
Perfluorobutanesulfonic acid (PFBS) 14400 12900 8.6 8.33 0.495 0.5
Perfluorohexanesulfonic acid
(PFHxS) 14600 11600 0.634 0.497 0.495 0.5
Perfluorononanoic acid (PFNA) 15400 15200 0.5 0.5 0.495 0.5
Perfluorooctanesulfonic acid (PFOS) 14400 13900 1.22 1.21 0.495 0.5
Perfluorooctanoic acid (PFOA) 14200 12000 135 11.6 0.495 1.13
Perfluoropentanoic acid (PFPeA) 15600 13300 4.03 243 0.783 0.761
Note: pg/kg = Microgram per kilogram.
ng = Nanogram.

Table 4-24 DT2A-2 Feed and TO M0010 PFAS Data used for DRE Determination

FEED FEED TO2A-1- TO2A-1-
DT2A-2- | DT2A-2- | TO2A-1- 2B-T TO2A-1- 2 IMP
1 2 2 BH XAD 2FH COND
Analyte (g/kg) | (ng/kg) (ng) (ng) (ng) (ng)
Perfluorobutanesulfonic acid (PFBS) 14100 13700 10.3 9.62 0.496 0.5
Perfluorohexanesulfonic acid
(PFHxS) 14400 13500 0.7 0.595 0.496 0.5

! Other research data suggests Supelco XAD resins, which were used in this demonstration test, may be impacted
with trace amounts of PFAS compounds as a result of manufacturing, based on recent communications with Jeff
Ryan. This would explain the low level PFAS detections in the XAD resin samples as well as the blanks.
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Perfluorononanoic acid (PFNA) 17300 18700 0.5 0.5 0.496 0.5
Perfluorooctanesulfonic acid (PFOS) 15700 16700 1.2 1.25 0.496 0.5
Perfluorooctanoic acid (PFOA) 13400 14100 13.6 12.9 0.496 0.538
Perfluoropentanoic acid (PFPeA) 15000 14500 3.68 3.06 0.525 0.5

Note: pg/kg
ng

Microgram per kilogram.
Nanogram.

4.3.2 Thermal Oxidizer PFAS DRE Calculation

PFAS DRE was calculated from the mass of the PFAS constituent fed to the TO and the mass of
the same constituent present in the exhaust emissions from the TO:

PFAS DRE (%) = [1- (PFASec/(PFASEs - PFASTs)] X 100

where,

PFASEgG = mass of PFAS in TO exhaust gas
PFASEs = mass of PFAS in feed soil
PFASTs = mass of PFAS in treated soil.

PFAS data from the feed soil, treated soil, and corresponding EPA Method 0010 sample along
with the sample and TO exhaust gas volumes measured by the various EPA test methods are
used to calculate the DRE as shown in Table 4-25

Table 4-25 DT2A EPA Method 0010 PFAS DRE

Parameter DT2A-1 DT2A-2
Soil Feed Parameter
Feed Weight, wet (kg) 234 22.31
Feed Moisture Content (% wt.) 9.5% 9.9%
Feed Weight, dry (kg) 21.18 20.11
PFAS Feed Concentration (ug/kg, dry) 84216 91117
PFAS Feed Mass (ug) 1783436 1832586
TO Exhaust Gas Parameter
MO0010 Sample PFAS Catch (ng) <60.2 <63.9
M0010 Sample Volume (dscm) 2.59 1.59
TO Exhaust Gas PFAS Concentration
(ng/dscm) 23 40
TO Exhaust Gas Flow Rate (dscm/min) 1.47 1.47
Sample Duration (min) 165 100
TO Exhaust Volume (dscm) 243.0 147.3
TO Exhaust Gas PFAS Mass (ng) 5659 5921
PFAS DRE (%) >99.9997% | >99.9997%

Note: ug/kg = Microgram per kilogram.
% wit. = Percent weight.
dscm = Dry standard cubic meter.
ng/dscm = Nanogram per dry standard cubic meter.
dscm/min = Dry standard cubic meter per minute.
kg = Kilogram.
ng = Nanogram.
DRE = Destruction and removal efficiency.
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The inherent margin of error between Method 0010/Method 537 analytical reporting limits
(approximately 3% field and laboratory variability observed with analyses of replicate test runs)
and actual reported air-emission PFAS concentration adjusted for total TO flow (up to +/- 30%
based on air sampling variability historically observed with the air sampling train via Method 5),
is extremely low overall. This is because the exhaust gas PFAS concentration, which may
experience up to +/- 30% air sampling variability (i.e., due to air traversing the TO emission
stack with a 1/2” diameter sampling nozzle largely leads too this variability), is not significant in
comparison to the initial feed PFAS concentration. This relationship of low exhaust gas PFAS
concentration to high feed soil PFAS concentration thus only marginally affects the margin of
error of the DRE calculation, which as shown in Table 4-25 for samples from DT2A-1 and
DT2A-2 calculated at 99.9997%.

4.3.3 Thermal Oxidizer HF Emissions Analysis

EPA Method 26 A samples were sent to TestAmerica for HF analysis by ion chromatography as
shown in Table 4-26.

Table 4-26 DT2B EPA Method 26A Hydrogen Fluoride Test Results

TO2B-1-1-QC/ | TO2B-1-1-QC/
Parameter TO2B-1-1 TO2B-1-2 DI WATER NOAH
Hydrogen Fluoride (pg) 11800 14100 <211U <211U
Note: pg = Microgram.
U = Not detected at the reporting limit.

4.3.4 Thermal Oxidizer Fluorine Mass Balance Calculation

Organic Fluorine DRE is calculated from the mass of organic fluorine fed to the TO and the
mass of inorganic fluorine present in the exhaust emissions from the TO:

Organic Fluorine DRE (%) = [Fec/( Frs- F7s)] x 100

where, Fec = mass of inorganic fluorine in TO exhaust gas
Frs = mass of organic fluorine in feed soil

Frs = mass of organic fluorine in treated soil.
Fluorine data from the feed soil, treated soil and corresponding EPA Method 26A sample along
with the sample and TO exhaust gas volumes measured by the various EPA test methods are
used to calculate the DRE as shown in Table 4-27 through 4-29

Table 4-27 DT2B-1 Feed Soil Fluorine Concentration

FEED FEED Fluorine | Fluorine

Chemical | DT2B-1-1 | DT2B-1-2 | Content | Content

Analyte Formula (ug/kg) (ug/kg) (% wt.) (ug/kg)
Perfluorobutanesulfonic acid (PFBS) C4HF03S 13900 11400 57.0% 7208
Perfluorohexanesulfonic acid (PFHxS) CeHF1305S 15000 12600 61.7% 8519
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Perfluorononanoic acid (PFNA) CyHF170, 19000 17200 69.6% 12598
Perfluorooctanesulfonic acid (PFOS) CgHF1705S 16500 15600 64.6% 10366
Perfluorooctanoic acid (PFOA) CsHF 150, 14300 12700 68.8% 9292
Perfluoropentanoic acid (PFPeA) CsHF90; 14600 12600 64.8% 8807
Total Fluorine in Feed Soil (ug/kg) 56790
Note: pg/kg = Microgram per kilogram.
Table 4-28 DT2B-2 Feed Soil Fluorine Concentration

FEED FEED Fluorine | Fluorine

Chemical | DT2B-2-1 | DT2B-2-2 | Content | Content

Analyte Formula (ug/kg) (ug/kg) (% wt.) (ug/kg)
Perfluorobutanesulfonic acid (PFBS) C4HF03S 12400 11500 57.0% 6809
Perfluorohexanesulfonic acid (PFHxS) CeHF1305S 13200 12900 61.7% 8056
Perfluorononanoic acid (PFNA) CyHF170, 17700 17100 69.6% 12110
Perfluorooctanesulfonic acid (PFOS) CgHF1705S 15200 14700 64.6% 9655
Perfluorooctanoic acid (PFOA) CsHF 150, 12500 12400 68.8% 8569
Perfluoropentanoic acid (PFPeA) CsHF90; 13000 12700 64.8% 8322
Total Fluorine in Feed Soil (ug/kg) 53522

Note: pg/kg = Microgram per kilogram.

Table 4-29 DT2B EPA Method 26A Fluorine Mass Balance / DRE

Parameter DT2B-1 DT2B-2

Soil Feed Parameter
Feed Weight, wet (kg) 23.85 23.49
Feed Moisture Content (% wt.) 9.2% 9.0%
Feed Weight, dry (kg) 21.67 21.38
Fluorine Feed Concentration (ug/kg, dry) 56790 53522
Fluorine Feed Mass (ug) 1230510 1144081
TO Exhaust Gas Parameter
M26A Sample Hydrogen Fluoride Catch (ug) 11800 14100
M26A Sample Fluorine Catch (ug) 11206 13390
M26A Sample Volume (dscm) 1.76 2.04
TO Exhaust Gas Fluorine Concentration
(ug/dscm) 6367 6562
TO Exhaust Gas Flow Rate (dscm/min) 1.42 1.47
Sample Duration (min) 115 135
TO Exhaust Volume (dscm) 162.8 198.8
TO Exhaust Gas Fluorine Mass (ug) 1036815 1304559
PFAS DRE from Fluorine Mass Balance (%) 84% 114%
Note: pg/kg = Microgram per kilogram.

% wt. = Percent weight.

dscm = Dry standard cubic meter.

pg/dscm = Microgram per dry standard cubic meter.

kg = Kilogram.

DRE = Destruction and removal efficiency.
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The inherent margin of error between Method 26A analytical reporting limits (approximately
19.5% field and laboratory variability, with 3% variability attributed to laboratory alone based on
matrix spike/matrix spike duplicates) and actual reported air-emission HF concentration adjusted
for total TO flow (approximately +/- 30% based on air sampling variability shown with the air
sampling train via Method 5), approximates Method 5 variability. This is because the exhaust
gas HF concentration, which experiences +/- 30% air sampling variability (i.e., air traversing the
TO emission stack with a 1/2” diameter sampling nozzle), is significant relative to the initial
mass of organic fluorine in feed soil minus the mass of organic fluorine in treated soil. This
relationship of elevated exhaust gas HF concentration relative to a similar magnitude of organic
fluorine in feed soil results in a wider range of variability for the organic Fluorine DRE (84% to
114%) as well as the inorganic Fluorine mass identified in test runs (19.5% expressed as relative
percent difference between replicate runs).

While the emissions of HF are not specifically regulated from hazardous waste combustors,
emissions of hydrogen chloride (HCI) are regulated. The HCI limit can be viewed as a surrogate
for all acid gas emissions from the TO. EPA performance specifications for a Hazardous Waste
Combustor per 40 CFR 63 Subpart EEE limit the emissions of hydrogen chloride to less than 21
ppmV, dry basis, corrected to 7% oxygen in the exhaust stack. During the demonstration tests
measured HF concentrations suggest HCI emissions were well under this regulatory limit and
depending on the concentration of PFAS in the feed material it is possible a scrubber would not
be required. However, transportable hazardous waste thermal treatment units are generally
equipped with an acid gas scrubber as standard equipment. The incremental capital and
operating cost associated with the scrubber is only a fraction of the overall soil treatment cost
(i.e., less than $10-$20/ton).

44 GENERAL UNDERSTANDING OF CURRENT DISPOSAL COSTS

Final disposition of solid PFAS contaminated media (i.e., IDW, spent carbon, contaminated soils,
etc.) is currently limited to transport and disposal within landfills permitted for hazardous waste
or incineration. However, many landfills and incinerators are not accepting PFAS contaminated
media as these facilities are waiting for regulatory agencies to clarify whether it is acceptable to
receive and/or process PFAS contaminated media and to establish the parameters and regulatory
limits under which they must operate. Although costs vary widely, transport and disposal costs
for PFAS contaminated media can range from $300 to $1,000 per ton. Based on the design and
implementation of similar ITD/TO units, it is estimated without having performed a highly
engineered feasibility study, for sites with significant quantities of soil requiring treatment (i.e.,
greater than 100,000 cubic yards of soil), ITD/TO technology could be performed onsite for
approximately $300 per ton to treat PFAS contaminated soils. For sites, with lesser quantities of
PFAS contaminated soils the costs would increase. Additional, study is warranted to better define
the costs associated with the ITD/TO technology for a wider range of soil quantities.
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5. CONCLUSIONS AND IMPLICATIONS FOR FUTURE RESEARCH

A preliminary evaluation of the ITD/TO Technology to treat solid PFAS-Impact Waste was
performed using the five priorities identified under SERDP Project ER18-1633, Lines of
evidence to assess the effectiveness of per- and PFAS remedial technologies. The premise of this
SERDP Project was to prioritize the top five lines of evidence that may be used to assess the
effectiveness of PFAS remedial technologies to help guide future investments and improve the
return on investment in PFAS treatment technologies. An evaluation of these priorities, within
the context of this Demonstration Test, is presented in Table 5-1.

Table 5-1. Preliminary Evaluation of the Effectiveness of ITD/TO Technology

Priority/Line of Evidence Evaluated | Comments

(YIN)
Priority 1: Decrease in target Y Treated highly contaminated soils to low ppb
PFAS concentrations concentrations.
Priority 2: Treatment kinetics | Y Thermal desorption and thermal oxidation are
and mechanism identified or mature technologies with processes well
appear plausible understood.
Priority 3: Treatment Y PFAS and precursors not identified in treated
transformation products soils. Fluorine mass balance indicates
identified and quantified complete destruction of PFAS. HF identified

in TO exhaust gas, which can be mitigated
using traditional scrubbers.

Priority 4: Study design Y Demonstration tests were performed in

employs best practices duplicate, employing EPA methodologies, and
improving on less established analytical
protocols.

Priority 5: Evaluation of Y Evaluated a range of thermal desorption

factors that may decrease PFAS temperatures. Additional studies warranted for

treatment effectiveness factors relating to potential PFAS destruction

caused during ITD phase.

5.1 CONCLUSIONS

The DT Program results show conclusively that a successful proof of concept was achieved;
where by ITD technology will remediate PFAS in soil to a concentration of less than 1-10 pg/kg,
and, furthermore, that a nominal TO operating under the conditions of this study can achieve a
DRE of greater than 99.9997% for off-gas emissions? from ITD-treated PFAS feed material.
More specifically, at 650°C the ITD technology will desorb PFAS in soil to a concentration of
less than 1-10 pg/kg, and that TO operating in the range of 900-1,000°C*® at a nominal residence
time of 2.0 seconds can achieve a DRE of greater than 99.9997% for exhaust gas emissions from
ITD- treated PFAS material. At 500°C and ITD for the six PFAS, the removal efficiencies for
Perfluoroalkyy!l carboxylic acids (PFCASs) were observed to be higher than for Perfluoroalkane

2 particulate Matter (PM) 10 and PM 2.5 analyses were not performed as part of the TO stack testing.
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sulfonic acids (PFSAS) (99.84% relative to 88.88%). However, at 650°C and ITD for the six
PFAS, the removal efficiencies for both PFCAs and PFSAs were optimally greater (99.99% or
higher). Higher removal efficiencies were observed for the AFFF-spiked soils at 500°C ITD.
This may be attributed to the lower overall concentrations of PFAS in the feed soils spiked with
AFFF.

Although there were significant PFAS reductions in soil achieved by ITD at both 500° C and
650° C, treatment efficiencies and absolute post-treatment levels of PFSAs (e.g., PFOS and
PFHXxS) attained at the lower temperature of 500°C may not always be sufficient to meet future
soil-to-groundwater cleanup standards. At 650° C, findings of this study indicate that future soil-
to-groundwater cleanup standards would likely be met.

The proof-of-concept DT Program results also demonstrated that ITD technology effectively
desorbs PFAS precursors at 650°C when treating soils that were recently spiked with AFFF
(Fluorotelomer removal efficiencies greater than 98%), and ITD does not create additional PFAS
precursors at both 500°C and 650°C. During the tests where TO was used and the exhaust gas
was analyzed for both PFAS and HF, a mass balance was performed on fluorine to
demonstrate/confirm the destruction of PFAS. The mass balance confirmed that 84% and 114%
(for an arithmetic mean of the replicate runs of 99%) of the spiked organic Fluorine was
recovered as HF (or inorganic Fluorine) for the two demonstration tests, results both of which
were well within the anticipated air sampling uncertainty of plus or minus 30%. Test results are
summarized in Tables 4-1 and 4-2.

5.2 IMPLICATIONS FOR FUTURE RESEARCH

Full-scale treatment of PFAS-impacted soil and spent sorbents from groundwater cleanup is
currently limited to costly measures including transport to/disposal at a permitted landfill,
transport to/destruction at an incineration facility, and high-temperature regenerative methods of
spent treatment sorbents. Anticipating that future demand will only increase for treatment of
PFAS-impacted media, this study has direct benefits on advancing the state-of-the-industry by
employing a mature technology (ITD/TQO) to provide “innovative” treatment of an emerging
contaminant. Based on these preliminary results of this study, which are very promising,
additional scale-up study is warranted on ITD/TO technology for PFAS treatment to better
define the routine application of this technology with respect to PFAS destruction and more
completely assess the costs associated with full-scale implementation of this technology for
PFAS treatment.

Transportable indirect thermal desorption systems intended for on-site soil treatment can be
designed over a wide range of throughput capacity, from small batch units with a treatment
capacity of approximately 0.5 ton/hr to large continuous-feed units with a 15 ton/hr capacity.
Equipment selection and sizing is generally based on the quantity of soil requiring treatment at a
given site, for example higher capacity units are generally more cost-effective at sites with large
quantities of soil and vice versa. Unit treatment costs are inversely proportion to soil quantity
and can range from $600/ton for sites containing, 1,000 cubic yards of soil, to less than $300/ton
for a 100,000 cubic yard site. Direct-fired units have higher throughput capacity compared to
indirect units, given similar capital and operating costs, and are therefore more cost-effective.
Throughput capacity of direct fired units generally range from 5 ton/hr to in excess of 30 ton/hr.
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A highly engineered feasibility study coupled with a more extensive onsite full-scale, onsite
demonstration pilot is recommended to answer the following:

e What are the most cost-effective ways (e.g., fuel source) to implement operation of the
ITD/TO on a full-scale?

e At what PFAS feed concentrations does an HF scrubber need to be considered for the
exhaust treatment train?

e IsITD/TO effective on the full suite of PFAS currently identified under EPA Method 537
(i.e., beyond the six PFAS compounds tested)?

e Does EPA Method 0010 coupled with EPA Method 537 adequately capture PFAS in
exhaust gas to satisfy EPA/regulatory concerns?

e Can ITD/TO treated material be used as site backfill? Would this gain public and
regulatory acceptance?

e Will this technology be accepted by the public as a regulatory approved treatment
method?

e What are the scalable ranges of unit costs associated with ITD/TO treatment? At what
point is ITD/TO cost competitive (i.e., volume of waste requiring treatment)?

A rough outline of potential next steps for future work include the following. First, we propose
to add to the project team a representative of the EPA to provide regulatory perspective and
guidance as to what additional data would be most influential in prompting regulatory
acceptance of the ITD/TO technology to treat PFAS contaminated media. Second, a community
out-reach element would be included with future funding that would be used to survey and better
understand if the ITD/TO technology could gain public acceptance and be permitted locally on
or adjacent to DoD. sites. The research team has identified several viable candidate DoD Sites
with stockpiled PFAS-contaminated soils for further study. DoD and/or Government affiliated
interest (equating to future sponsorship) currently exists for Eielson AFB, Fairchild AFB, and
DFSP Newington. PFAS- and AFFF impacted soil at these Sites would be subjected to treatment
under similar operating conditions to this Study to evaluate to evaluate DRE performance and
Fluorine mass balance under actual rather than controlled conditions.
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Definitions/Glossary

Client: EA Engineering, Science, and Technology TestAmerica Job ID: 140-13780-1
Project/Site: PFAS Pilot Study - Spike Tests

Qualifiers

LCMS

Qualifier Qualifier Description

B Compound was found in the blank and sample.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville
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Method Summary

Client: EA Engineering, Science, and Technology TestAmerica Job ID: 140-13780-1

Project/Site: PFAS Pilot Study - Spike Tests

Method Method Description Protocol Laboratory
537 (modified) Fluorinated Alkyl Substances EPA TAL SAC
None Leaching Procedure TAL SOP TAL SAC
None Leaching Procedure for Condensate TAL SOP TAL SAC
None Leaching Procedure for XAD TAL SOP TAL SAC
Preparation Dilution None TAL SAC
Split Source Air Split None TAL SAC

Protocol References:
EPA = US Environmental Protection Agency
None = None
TAL SOP = TestAmerica Laboratories, Standard Operating Procedure

Laboratory References:
TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Sample Summary

Client: EA Engineering, Science, and Technology TestAmerica Job ID:

Project/Site: PFAS Pilot Study - Spike Tests

140-13780-1

Lab Sample ID Client Sample ID Matrix Collected Received

140-13780-1 D-2082 R1 Quartz Filter #1 Air 12/20/18 08:00 12/26/18 09:56
140-13780-2 D-2083 R2 Quartz Filter #2 Air 12/20/18 08:00 12/26/18 09:56
140-13780-3 D-2084 R3 Quartz Filter #3 Air 12/20/18 08:00 12/26/18 09:56
140-13780-4 D-2085 R1 XAD-2 Resin #1 Air 12/20/18 08:00 12/26/18 09:56
140-13780-5 D-2086 R2 XAD-2 Resin #2 Air 12/20/18 08:00 12/26/18 09:56
140-13780-6 D-2087 R3 XAD-2 Resin #3 Air 12/20/18 08:00 12/26/18 09:56
140-13780-7 D-2088 R1 DI Water #1 Air 12/20/18 08:00 12/26/18 09:56
140-13780-8 D-2089 R2 DI Water #2 Air 12/20/18 08:00 12/26/18 09:56
140-13780-9 D-2090 R2 DI Water #3 Air 12/20/18 08:00 12/26/18 09:56

TestAmerica Knoxville
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Job Narrative
140-13780-1

Method 0010/Method 3542 Spike Test Preparation

The spike test samples were prepared by spiking each train fraction with 1.0mL of IDA solution and 1.0mL of native spike solution of the
six (6) PFAS target analytes. The Front-half and Back-half fractions were then extracted with a methanol / 5% ammonium hydroxide
reagent in the Knoxville laboratory. These samples were concentrated to a final volume of 2mL and forwarded to the Sacramento
laboratory for analysis. The condensate samples were prepared by spiking 1.0mL of IDA solution and 1.0mL of native spike solution prior
to an SPE extraction in the Sacramento laboratory.

Each of the PFAS target analytes were spiked at a mass of 20ng into each of the three train fractions.

Reporting Limits (RLs) and Method Detection Limits (MDLs) for PFAS analytes used for this specialty application were derived from the
Sacramento Laboratory's reference data for reporting soil and water matrices. Method 0010 sampling train matrix specific RLs and MDLs
have not been established for PFAS analytes. The soil and water limits are expected to be reasonable approximations of the actual matrix
specific limits, under these conditions.

LCMS

Method 537 (modified): The method blank for preparation batch 320-267852, 320-267854 and 320-267856 and analytical batch
320-269672 contained concentrations of several target analytes above the reporting limit (RL). Re-analysis was performed with
reoccurring results; therefore the concentration levels reported may represent background target analyte levels under these conditions.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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EA Engineering, Science and Technology, Inc.

Master Sample List

Prepared by TestAmerica Knoxville TN

PFAS DRE Performance Test Method 0010 Sampling Train Spike Test 01/03/2019
Field RFA/ Lab &
Sample | Spike CcoC Sample TestAmerica Field QC
No. Test |Sample Coding ID No. |Sample Description Analytical Parameter* Container Laboratory Samples
D- 2082 1 D- 2082 R1 Quartz Filter #1 (Front Half) 001 |90 mm Quartz Fiber Particulate Filter #1 Spiked |PFAS Target Analyte Petri Dish Knoxville (Extraction)
with Native & IDS PFAS List Sacramento (Analysis)
D- 2083 2 D- 2083 R2 Quartz Filter #2 (Front Half) 001 |90 mm Quartz Fiber Particulate Filter #2 Spiked |PFAS Target Analyte Petri Dish Knoxville (Extraction)
with Native & IDS PFAS List Sacramento (Analysis)
D- 2084 3 D- 2084 R3 Quartz Filter #3 (Front Half) 001 |90 mm Quartz Fiber Particulate Filter #3 Spiked |PFAS Target Analyte Petri Dish Knoxville (Extraction)
with Native & IDS PFAS List Sacramento (Analysis)
D- 2085 1 D- 2085 R1 XAD-2 Resin #1 (Back Half) 002 [XAD-2 Resin #1 Spiked with Native & IDS PFAS |PFAS Target Analyte | XAD-2 Resin Tube [Knoxville (Extraction)
List Sacramento (Analysis)
D- 2086 2 D- 2086 R2 XAD-2 Resin #2 (Back Half) 002 |XAD-2 Resin #2 Spiked with Native & IDS PFAS |PFAS Target Analyte | XAD-2 Resin Tube|Knoxville (Extraction)
List Sacramento (Analysis)
- 2087 3 D- 2087 R3 XAD-2 Resin #3 (Back Half) 002 |XAD-2 Resin #3 Spiked with Native & IDS PFAS |PFAS Target Analyte | XAD-2 Resin Tube|Knoxville (Extraction)
8 List Sacramento (Analysis)
[0}
(o]
o)- 2088 1 D- 2088 R1 DI Water #1 (Condensate) 003 |500 mL Deionized (DI) Water/Condensate #1 with|PFAS Target Analyte 500 mL HDPE [Knoxville (Extraction)
ol Native & IDS PFAS List Wide-Mouth Bottle |Sacramento (Analysis)
N
\I
D- 2089 2 D- 2089 R2 DI Water #2 (Condensate) 003 [500 mL Deionized (DI) Water/Condensate #2 with| PFAS Target Analyte 500 mL HDPE [Knoxville (Extraction)
Native & IDS PFAS List Wide-Mouth Bottle [Sacramento (Analysis)
D- 2090 3 D- 2090 R3 DI Water #3 (Condensate) 003 |500 mL Deionized (DI) Water/Condensate #3 with| PFAS Target Analyte 500 mL HDPE |Knoxville (Extraction)

Native & IDS PFAS

List

Wide-Mouth Bottle

Sacramento (Analysis)

*Spike tests are performed for the following PFAS compounds:

Perfluorooctanoic Acid (PFOA)
Perfluoroheptanoic acid (PFHpA)
Perfluorononanoic Acid (PFNA)
Perfluorooctane Sulfonate (PFOS)
Perfluorohexane Sulfonate (PFHXS)
Perfluorobutane Sulfonate (PFBS)

T0¢/S2/10

PLL_PBB Project Files\EA Engineering PFAS_110918\PFAS Spike Testing\

MSL_EA Engineering Spike Tests for PFAS_010319.xIsx 1/23/2019 3:16 PM
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QC Association Summary
Client: EA Engineering, Science, and Technology TestAmerica Job ID: 140-13780-1
Project/Site: PFAS Pilot Study - Spike Tests

LCMS
Prep Batch: 267851
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-1 D-2082 R1 Quartz Filter #1 Total/NA Air None
140-13780-2 D-2083 R2 Quartz Filter #2 Total/NA Air None
140-13780-3 D-2084 R3 Quartz Filter #3 Total/NA Air None
MB 320-267851/1-C Method Blank Total/NA Air None

Prep Batch: 267852

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-4 D-2085 R1 XAD-2 Resin #1 Total/NA Air None
140-13780-5 D-2086 R2 XAD-2 Resin #2 Total/NA Air None
140-13780-6 D-2087 R3 XAD-2 Resin #3 Total/NA Air None
MB 320-267852/1-C Method Blank Total/NA Air None

Cleanup Batch: 267853

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-1 D-2082 R1 Quartz Filter #1 Total/NA Air Split 267851
140-13780-2 D-2083 R2 Quartz Filter #2 Total/NA Air Split 267851
140-13780-3 D-2084 R3 Quartz Filter #3 Total/NA Air Split 267851
MB 320-267851/1-C Method Blank Total/NA Air Split 267851

Cleanup Batch: 267854

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-4 D-2085 R1 XAD-2 Resin #1 Total/NA Air Split 267852
140-13780-5 D-2086 R2 XAD-2 Resin #2 Total/NA Air Split 267852
140-13780-6 D-2087 R3 XAD-2 Resin #3 Total/NA Air Split 267852
MB 320-267852/1-C Method Blank Total/NA Air Split 267852

Cleanup Batch: 267855

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-1 D-2082 R1 Quartz Filter #1 Total/NA Air Preparation 267853
140-13780-2 D-2083 R2 Quartz Filter #2 Total/NA Air Preparation 267853
140-13780-3 D-2084 R3 Quartz Filter #3 Total/NA Air Preparation 267853
MB 320-267851/1-C Method Blank Total/NA Air Preparation 267853

Cleanup Batch: 267856

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-4 D-2085 R1 XAD-2 Resin #1 Total/NA Air Preparation 267854
140-13780-5 D-2086 R2 XAD-2 Resin #2 Total/NA Air Preparation 267854
140-13780-6 D-2087 R3 XAD-2 Resin #3 Total/NA Air Preparation 267854
MB 320-267852/1-C Method Blank Total/NA Air Preparation 267854

Prep Batch: 267857

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-7 D-2088 R1 DI Water #1 Total/NA Air None
140-13780-8 D-2089 R2 DI Water #2 Total/NA Air None
140-13780-9 D-2090 R2 DI Water #3 Total/NA Air None
MB 320-267857/1-B Method Blank Total/NA Air None

Cleanup Batch: 267869

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-7 D-2088 R1 DI Water #1 Total/NA Air Preparation 267857
140-13780-8 D-2089 R2 DI Water #2 Total/NA Air Preparation 267857

TestAmerica Knoxville
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QC Association Summary

Client: EA Engineering, Science, and Technology TestAmerica Job ID: 140-13780-1
Project/Site: PFAS Pilot Study - Spike Tests

LCMS (Continued)
Cleanup Batch: 267869 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-9 D-2090 R2 DI Water #3 Total/NA Air Preparation 267857
MB 320-267857/1-B Method Blank Total/NA Air Preparation 267857

Analysis Batch: 269672

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-13780-1 D-2082 R1 Quartz Filter #1 Total/NA Air 537 (modified) 267855
140-13780-2 D-2083 R2 Quartz Filter #2 Total/NA Air 537 (modified) 267855
140-13780-3 D-2084 R3 Quartz Filter #3 Total/NA Air 537 (modified) 267855
140-13780-4 D-2085 R1 XAD-2 Resin #1 Total/NA Air 537 (modified) 267856
140-13780-5 D-2086 R2 XAD-2 Resin #2 Total/NA Air 537 (modified) 267856
140-13780-6 D-2087 R3 XAD-2 Resin #3 Total/NA Air 537 (modified) 267856
140-13780-7 D-2088 R1 DI Water #1 Total/NA Air 537 (modified) 267869
140-13780-8 D-2089 R2 DI Water #2 Total/NA Air 537 (modified) 267869
140-13780-9 D-2090 R2 DI Water #3 Total/NA Air 537 (modified) 267869
MB 320-267852/1-C Method Blank Total/NA Air 537 (modified) 267856
MB 320-267857/1-B Method Blank Total/NA Air 537 (modified) 267869

Analysis Batch: 270021

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 320-267851/1-C Method Blank Total/NA Air 537 (modified) 267855

TestAmerica Knoxville
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Client Sample Results
Client: EA Engineering, Science, and Technology
Project/Site: PFAS Pilot Study - Spike Tests

Client Sample ID: D-2082 R1 Quartz Filter #1

TestAmerica Job ID: 140-13780-1

Lab Sample ID: 140-13780-1

Date Collected: 12/20/18 08:00 Matrix: Air

Date Received: 12/26/18 09:56

Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 17.2 0.500 0.490 ng/Sample  12/28/18 01:41 01/08/19 22:48 1
(PFBS)
Perfluoroheptanoic acid (PFHpA) 19.1 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:48 1
Perfluorohexanesulfonic acid 17.2 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:48 1
(PFHxS)
Perfluorononanoic acid (PFNA) 19.2 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:48 1
Perfluorooctanesulfonic acid 17.0 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:48 1
(PFOS)
Perfluorooctanoic acid (PFOA) 20.6 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:48 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 87 25.150 12/28/18 01:41 01/08/19 22:48 1
13C4 PFHpA 67 25.150 12/28/18 01:41 01/08/19 22:48 1
13C5 PFNA 77 25-150 12/28/18 01:41 01/08/19 22:48 1
13C4 PFOA 73 25-150 12/28/18 01:41 01/08/19 22:48 1
13C4 PFOS 92 25-150 12/28/18 01:41 01/08/19 22:48 1
1802 PFHxS 86 25-150 12/28/18 01:41 01/08/19 22:48 1

Client Sample ID: D-2083 R2 Quartz Filter #2

Lab Sample ID: 140-13780-2

Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 18.2 0.500 0.490 ng/Sample "~ 12/28/18 01:41 01/08/19 22:56 1
PFBS
E’erfluc)woheptanoic acid (PFHpA) 18.8 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:56 1
Perfluorohexanesulfonic acid 17.0 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:56 1
(PFHxS)
Perfluorononanoic acid (PFNA) 19.6 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:56 1
Perfluorooctanesulfonic acid 18.1 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:56 1
PFOS
Lerﬂugrooctanoic acid (PFOA) 21.8 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 22:56 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 84 25-150 12/28/18 01:41 01/08/19 22:56 1
13C4 PFHpA 77 25-150 12/28/18 01:41 01/08/19 22:56 1
13C5 PFNA 86 25-150 12/28/18 01:41 01/08/19 22:56 1
13C4 PFOA 81 25-150 12/28/18 01:41 01/08/19 22:56 1
13C4 PFOS 88 25-150 12/28/18 01:41 01/08/19 22:56 1
1802 PFHxS 85 25-150 12/28/18 01:41 01/08/19 22:56 1
Client Sample ID: D-2084 R3 Quartz Filter #3 Lab Sample ID: 140-13780-3
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 17.8 0.500 0.490 ng/Sample ~ 12/28/18 01:41 01/08/19 23:03 1
(PFBS)
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Client Sample Results
Client: EA Engineering, Science, and Technology
Project/Site: PFAS Pilot Study - Spike Tests

Client Sample ID: D-2084 R3 Quartz Filter #3
Date Collected: 12/20/18 08:00

Date Received: 12/26/18 09:56

Sample Container: Plastic 250ml - unpreserved

TestAmerica Job ID: 140-13780-1

Lab Sample ID: 140-13780-3
Matrix: Air

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 19.4 0.500 0.490 ng/Sample  12/28/18 01:41 01/08/19 23:03 1
Perfluorohexanesulfonic acid 17.6 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 23:03 1
(PFHxS)

Perfluorononanoic acid (PFNA) 19.4 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 23:03 1
Perfluorooctanesulfonic acid 17.6 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 23:03 1
(PFOS)

Perfluorooctanoic acid (PFOA) 21.2 0.500 0.490 ng/Sample 12/28/18 01:41 01/08/19 23:03 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 92 25-150 12/28/18 01:41 01/08/19 23:03 1
13C4 PFHpA 70 25-150 12/28/18 01:41 01/08/19 23:03 1
13C5 PFNA 84 25-150 12/28/18 01:41 01/08/19 23:03 1
13C4 PFOA 74 25.150 12/28/18 01:41 01/08/19 23:03 1
13C4 PFOS 96 25.150 12/28/18 01:41 01/08/19 23:03 1
1802 PFHxS 88 25.150 12/28/18 01:41 01/08/19 23:03 1

Client Sample ID: D-2085 R1 XAD-2 Resin #1
Date Collected: 12/20/18 08:00

Date Received: 12/26/18 09:56

Sample Container: Plastic 250ml - unpreserved

Lab Sample ID: 140-13780-4
Matrix: Air

Method: 537 (modified) - Fluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 311 B 0.500 0.490 ng/Sample "~ 12/20/18 12:25 01/08/19 23:26 1
PFBS

:’erflut))roheptanoic acid (PFHpA) 189 B 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:26 1
Perfluorohexanesulfonic acid 18.2 B 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:26 1
(PFHxS)

Perfluorononanoic acid (PFNA) 19.1 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:26 1
Perfluorooctanesulfonic acid 184 B 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:26 1
(PFOS)

Perfluorooctanoic acid (PFOA) 20.8 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:26 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 56 25-150 12/20/18 12:25 01/08/19 23:26 1
13C4 PFHpA 77 25-150 12/20/18 12:25 01/08/19 23:26 1
13C5 PFNA 100 25-150 12/20/18 12:25 01/08/19 23:26 1
13C4 PFOA 94 25-150 12/20/18 12:25 01/08/19 23:26 1
13C4 PFOS 105 25-150 12/20/18 12:25 01/08/19 23:26 1
1802 PFHxS 89 25-150 12/20/18 12:25 01/08/19 23:26 1

Client Sample ID: D-2086 R2 XAD-2 Resin #2

Lab Sample ID: 140-13780-5
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Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 427 B 0.500 0.490 ng/Sample  12/20/18 12:25 01/08/19 23:34 1
(PFBS)
Perfluoroheptanoic acid (PFHpA) 20.2 B 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:34 1
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Client Sample Results

Client: EA Engineering, Science, and Technology
Project/Site: PFAS Pilot Study - Spike Tests

TestAmerica Job ID: 140-13780-1

Client Sample ID: D-2086 R2 XAD-2 Resin #2

Lab Sample ID: 140-13780-5

Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorohexanesulfonic acid 19.0 B 0.500 0.490 ng/Sample "~ 12/20/18 12:25 01/08/19 23:34 1
(PFHxS)
Perfluorononanoic acid (PFNA) 19.5 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:34 1
Perfluorooctanesulfonic acid 19.3 B 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:34 1
PFOS
f’erfluc)wooctanoic acid (PFOA) 19.5 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:34 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 49 25-150 12/20/18 12:25 01/08/19 23:34 1
13C4 PFHpA 75 25-150 12/20/18 12:25 01/08/19 23:34 1
13C5 PFNA 103 25-150 12/20/18 12:25 01/08/19 23:34 1
13C4 PFOA 98 25-150 12/20/18 12:25 01/08/19 23:34 1
13C4 PFOS 108 25-150 12/20/18 12:25 01/08/19 23:34 1
1802 PFHxS 81 25-150 12/20/18 12:25 01/08/19 23:34 1
Client Sample ID: D-2087 R3 XAD-2 Resin #3 Lab Sample ID: 140-13780-6
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 37.8 B 0.500 0.490 ng/Sample ~ 12/20/18 12:25 01/08/19 23:41 1
PFBS
:’erflut))roheptanoic acid (PFHpA) 20.8 B 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:41 1
Perfluorohexanesulfonic acid 189 B 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:41 1
(PFHxS)
Perfluorononanoic acid (PFNA) 19.8 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:41 1
Perfluorooctanesulfonic acid 19.8 B 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:41 1
PFOS
E’erfluc)wooctanoic acid (PFOA) 20.2 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:41 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 49 25-150 12/20/18 12:25 01/08/19 23:41 1
13C4 PFHpA 75 25-150 12/20/18 12:25 01/08/19 23:41 1
13C5 PFNA 100 25-150 12/20/18 12:25 01/08/19 23:41 1
13C4 PFOA 95 25-150 12/20/18 12:25 01/08/19 23:41 1
13C4 PFOS 104 25-150 12/20/18 12:25 01/08/19 23:41 1
1802 PFHxS 81 25-150 12/20/18 12:25 01/08/19 23:41 1
Client Sample ID: D-2088 R1 DI Water #1 Lab Sample ID: 140-13780-7
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 17.6 0.500 0.490 ng/Sample  12/28/18 03:39 01/09/19 00:04 1
PFBS
f’erﬂu))roheptanoic acid (PFHpA) 19.9 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:04 1
Perfluorohexanesulfonic acid 17.3 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:04 1

(PFHxS)
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Client Sample Results

Client: EA Engineering, Science, and Technology
Project/Site: PFAS Pilot Study - Spike Tests

TestAmerica Job ID: 140-13780-1

Client Sample ID: D-2088 R1 DI Water #1

Lab Sample ID: 140-13780-7

Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorononanoic acid (PFNA) 19.7 0.500 0.490 ng/Sample ~ 12/28/18 03:39 01/09/19 00:04 1
Perfluorooctanesulfonic acid 17.4 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:04 1
PFOS
E’erﬂuc)wooctanoic acid (PFOA) 215 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:04 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 96 25-150 12/28/18 03:39 01/09/19 00:04 1
13C4 PFHpA 98 25-150 12/28/18 03:39 01/09/19 00:04 1
13C5 PFNA 98 25-150 12/28/18 03:39 01/09/19 00:04 1
13C4 PFOA 96 25-150 12/28/18 03:39 01/09/19 00:04 1
13C4 PFOS 101 25-150 12/28/18 03:39 01/09/19 00:04 1
1802 PFHxS 96 25-150 12/28/18 03:39 01/09/19 00:04 1
Client Sample ID: D-2089 R2 DI Water #2 Lab Sample ID: 140-13780-8
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 17.8 0.500 0.490 ng/Sample  12/28/18 03:39 01/09/19 00:11 1
PFBS
f’erflut))roheptanoic acid (PFHpA) 194 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:11 1
Perfluorohexanesulfonic acid 17.5 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:11 1
(PFHxS)
Perfluorononanoic acid (PFNA) 19.1 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:11 1
Perfluorooctanesulfonic acid 17.6 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:11 1
PFOS
f’erfluc)wooctanoic acid (PFOA) 21.2 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:11 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 92 25-150 12/28/18 03:39 01/09/19 00:11 1
13C4 PFHpA 93 25-150 12/28/18 03:39 01/09/19 00:11 1
13C5 PFNA 96 25-150 12/28/18 03:39 01/09/19 00:11 1
13C4 PFOA 93 25-150 12/28/18 03:39 01/09/19 00:11 1
13C4 PFOS 97 25-150 12/28/18 03:39 01/09/19 00:11 1
1802 PFHxS 89 25-150 12/28/18 03:39 01/09/19 00:11 1
Client Sample ID: D-2090 R2 DI Water #3 Lab Sample ID: 140-13780-9
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 17.9 0.500 0.490 ng/Sample ~ 12/28/18 03:39 01/09/19 00:19 1
PFBS
:’erﬂut))roheptanoic acid (PFHpA) 20.1 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:19 1
Perfluorohexanesulfonic acid 171 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:19 1
(PFHxS)
Perfluorononanoic acid (PFNA) 18.6 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:19 1
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Client Sample Results

Client: EA Engineering, Science, and Technology
Project/Site: PFAS Pilot Study - Spike Tests

TestAmerica Job ID: 140-13780-1

Client Sample ID: D-2090 R2 DI Water #3

Lab Sample ID: 140-13780-9

Date Collected: 12/20/18 08:00 Matrix: Air

Date Received: 12/26/18 09:56

Sample Container: Plastic 250ml - unpreserved
Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid 17.7 0.500 0.490 ng/Sample "~ 12/28/18 03:39 01/09/19 00:19 1
PFOS
Lerﬂugrooctanoic acid (PFOA) 22.0 0.500 0.490 ng/Sample 12/28/18 03:39 01/09/19 00:19 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 94 25.150 12/28/18 03:39 01/09/19 00:19 1
13C4 PFHpA 97 25.150 12/28/18 03:39 01/09/19 00:19 1
13C5 PFNA 101 25.150 12/28/18 03:39 01/09/19 00:19 1
13C4 PFOA 96 25.150 12/28/18 03:39 01/09/19 00:19 1
13C4 PFOS 100 25.150 12/28/18 03:39 01/09/19 00:19 1
1802 PFHxS 97 25.150 12/28/18 03:39 01/09/19 00:19 1
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Default Detection Limits

Client: EA Engineering, Science, and Technology TestAmerica Job ID: 140-13780-1
Project/Site: PFAS Pilot Study - Spike Tests

Method: 537 (modified) - Fluorinated Alkyl Substances

Prep: None

| Analyte RL MDL  Units Method
Perfluorobutanesulfonic acid (PFBS) 0.500 0.490 ng/Sample 537 (modified)
Perfluoroheptanoic acid (PFHpA) 0.500 0.490 ng/Sample 537 (modified)
Perfluorohexanesulfonic acid (PFHxS) 0.500 0.490 ng/Sample 537 (modified)
Perfluorononanoic acid (PFNA) 0.500 0.490 ng/Sample 537 (modified)
Perfluorooctanesulfonic acid (PFOS) 0.500 0.490 ng/Sample 537 (modified)
Perfluorooctanoic acid (PFOA) 0.500 0.490 ng/Sample 537 (modified)

TestAmerica Knoxville
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Isotope Dilution Summary

Client: EA Engineering, Science, and Technology TestAmerica Job ID: 140-13780-1
Project/Site: PFAS Pilot Study - Spike Tests

Method: 537 (modified) - Fluorinated Alkyl Substances
Matrix: Air Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
3C3-PFB¢! PFHpA PFNA PFOA PFOS PFHxS

Lab Sample ID Client Sample ID (25-150)  (25-150) (25-150) (25-150) (25-150) (25-150)
140-13780-1 D-2082 R1 Quartz Filter #1 87 67 77 73 92 86
140-13780-2 D-2083 R2 Quartz Filter #2 84 77 86 81 88 85
140-13780-3 D-2084 R3 Quartz Filter #3 92 70 84 74 96 88
140-13780-4 D-2085 R1 XAD-2 Resin #1 56 77 100 94 105 89
140-13780-5 D-2086 R2 XAD-2 Resin #2 49 75 103 98 108 81
140-13780-6 D-2087 R3 XAD-2 Resin #3 49 75 100 95 104 81
140-13780-7 D-2088 R1 DI Water #1 96 98 98 96 101 96
140-13780-8 D-2089 R2 DI Water #2 92 93 96 93 97 89
140-13780-9 D-2090 R2 DI Water #3 94 97 101 96 100 97
MB 320-267851/1-C Method Blank 85 80 90 89 91 83
MB 320-267852/1-C Method Blank 58 80 93 93 97 86
MB 320-267857/1-B Method Blank 90 95 98 95 101 90

Surrogate Legend
13C3-PFBS = 13C3 PFBS
PFHpA = 13C4 PFHpA
PFNA = 13C5 PFNA
PFOA = 13C4 PFOA
PFOS = 13C4 PFOS
PFHxS = 1802 PFHxS

TestAmerica Knoxville
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QC Sample Results

Client: EA Engineering, Science, and Technology

Project/Site: PFAS Pilot Study - Spike Tests

TestAmerica Job ID: 140-13780-1

Method: 537 (modified) - Fluorinated Alkyl Substances

Lab Sample ID: MB 320-267851/1-C
Matrix: Air
Analysis Batch: 270021

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 267851

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) ND 0.500 0.490 ng/Sample ~ 12/28/18 01:41 01/10/19 14:00 1
Perfluoroheptanoic acid (PFHpA) ND 0.500 0.490 ng/Sample 12/28/18 01:41 01/10/19 14:00 1
Perfluorohexanesulfonic acid (PFHxS) ND 0.500 0.490 ng/Sample 12/28/18 01:41  01/10/19 14:00 1
Perfluorononanoic acid (PFNA) ND 0.500 0.490 ng/Sample 12/28/18 01:41  01/10/19 14:00 1
Perfluorooctanesulfonic acid (PFOS) ND 0.500 0.490 ng/Sample 12/28/18 01:41  01/10/19 14:00 1
Perfluorooctanoic acid (PFOA) ND 0.500 0.490 ng/Sample 12/28/18 01:41  01/10/19 14:00 1
MB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 85 25_150 12/28/18 01:41 01/10/19 14:00 1
13C4 PFHpA 80 25_150 12/28/18 01:41 01/10/19 14:00 1
13C5 PFNA 90 25_150 12/28/18 01:41 01/10/19 14:00 1
13C4 PFOA 89 25_150 12/28/18 01:41 01/10/19 14:00 1
13C4 PFOS 91 25_150 12/28/18 01:41 01/10/19 14:00 1
1802 PFHxS 83 25_150 12/28/18 01:41 01/10/19 14:00 1
Lab Sample ID: MB 320-267852/1-C Client Sample ID: Method Blank
Matrix: Air Prep Type: Total/NA
Analysis Batch: 269672 Prep Batch: 267852
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) 11.89 0.500 0.490 ng/Sample ~ 12/20/18 12:25 01/08/19 23:19 1
Perfluoroheptanoic acid (PFHpA) 0.7172 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:19 1
Perfluorohexanesulfonic acid (PFHxS) 0.7087 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:19 1
Perfluorononanoic acid (PFNA) ND 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:19 1
Perfluorooctanesulfonic acid (PFOS) 0.8044 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:19 1
Perfluorooctanoic acid (PFOA) ND 0.500 0.490 ng/Sample 12/20/18 12:25 01/08/19 23:19 1
vMB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 PFBS 58 25_-150 12/20/18 12:25 01/08/19 23:19 1
13C4 PFHpA 80 25_-150 12/20/18 12:25 01/08/19 23:19 1
13C5 PFNA 93 25_-150 12/20/18 12:25 01/08/19 23:19 1
13C4 PFOA 93 25-150 12/20/18 12:25 01/08/19 23:19 1
13C4 PFOS 97 25-150 12/20/18 12:25 01/08/19 23:19 1
1802 PFHxS 86 25-150 12/20/18 12:25 01/08/19 23:19 1
Lab Sample ID: MB 320-267857/1-B Client Sample ID: Method Blank
Matrix: Air Prep Type: Total/NA
Analysis Batch: 269672 Prep Batch: 267857
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) ND 0.500 0.490 ng/Sample  12/28/18 03:39 01/08/19 23:56 1
Perfluoroheptanoic acid (PFHpA) ND 0.500 0.490 ng/Sample 12/28/18 03:39 01/08/19 23:56 1
Perfluorohexanesulfonic acid (PFHxS) ND 0.500 0.490 ng/Sample 12/28/18 03:39 01/08/19 23:56 1
Perfluorononanoic acid (PFNA) ND 0.500 0.490 ng/Sample 12/28/18 03:39 01/08/19 23:56 1
Perfluorooctanesulfonic acid (PFOS) ND 0.500 0.490 ng/Sample 12/28/18 03:39 01/08/19 23:56 1
Perfluorooctanoic acid (PFOA) ND 0.500 0.490 ng/Sample 12/28/18 03:39 01/08/19 23:56 1
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QC Sample Results

Client: EA Engineering, Science, and Technology

Project/Site: PFAS Pilot Study - Spike Tests

vMB MB

Isotope Dilution %Recovery Qualifier Limits

13C3 PFBS 90 25_-150
13C4 PFHpA 95 25_-150
13C5 PFNA 98 25_-150
13C4 PFOA 95 25_-150
13C4 PFOS 101 25_-150
1802 PFHxS 90 25_-150
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Prepared Analyzed Dil Fac

12/28/18 03:39 01/08/19 23:56
12/28/18 03:39 01/08/19 23:56
12/28/18 03:39 01/08/19 23:56
12/28/18 03:39 01/08/19 23:56
12/28/18 03:39 01/08/19 23:56
12/28/18 03:39 01/08/19 23:56
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Lab Chronicle

Client: EA Engineering, Science, and Technology

Project/Site: PFAS Pilot Study - Spike Tests

TestAmerica Job ID: 140-13780-1

Client Sample ID: D-2082 R1 Quartz Filter #1

Date Collected: 12/20/18 08:00
Date Received: 12/26/18 09:56

Lab Sample ID: 140-13780-1
Matrix: Air

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 50 mL 267851 12/28/18 01:41 TAL SAC
Total/NA Cleanup Split 25 mL 2mL 267853 12/28/18 01:53 TAL SAC
Total/NA Cleanup Preparation 2mL 10.00 mL 267855 12/28/18 03:36 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/08/19 22:48 CBW TAL SAC
Instrument ID: A9
Client Sample ID: D-2083 R2 Quartz Filter #2 Lab Sample ID: 140-13780-2
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 50 mL 267851 12/28/18 01:41 TAL SAC
Total/NA Cleanup Split 25 mL 2mL 267853 12/28/18 01:53 TAL SAC
Total/NA Cleanup Preparation 2mL 10.00 mL 267855 12/28/18 03:36 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/08/19 22:56 CBW TAL SAC
Instrument ID: A9
Client Sample ID: D-2084 R3 Quartz Filter #3 Lab Sample ID: 140-13780-3
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 50 mL 267851 12/28/18 01:41 TAL SAC
Total/NA Cleanup Split 25 mL 2mL 267853 12/28/18 01:53 TAL SAC
Total/NA Cleanup Preparation 2mL 10.00 mL 267855 12/28/18 03:36 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/08/19 23:03 CBW TAL SAC
Instrument ID: A9
Client Sample ID: D-2085 R1 XAD-2 Resin #1 Lab Sample ID: 140-13780-4
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 360 mL 267852 12/20/18 12:25 TAL SAC
Total/NA Cleanup Split 180 mL 2mL 267854 12/28/18 01:56 TAL SAC
Total/NA Cleanup Preparation 2mL 10.00 mL 267856 12/29/18 06:38 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/08/19 23:26 CBW TAL SAC
Instrument ID: A9
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Lab Chronicle
Client: EA Engineering, Science, and Technology TestAmerica Job ID: 140-13780-1
Project/Site: PFAS Pilot Study - Spike Tests

Client Sample ID: D-2086 R2 XAD-2 Resin #2 Lab Sample ID: 140-13780-5
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 360 mL 267852 12/20/18 12:25 TAL SAC
Total/NA Cleanup Split 180 mL 2mL 267854 12/28/18 01:56 TAL SAC
Total/NA Cleanup Preparation 2mL 10.00 mL 267856 12/29/18 06:38 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/08/19 23:34 CBW TAL SAC

Instrument ID: A9

Client Sample ID: D-2087 R3 XAD-2 Resin #3 Lab Sample ID: 140-13780-6
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 360 mL 267852 12/20/18 12:25 TAL SAC
Total/NA Cleanup Split 180 mL 2mL 267854 12/28/18 01:56 TAL SAC
Total/NA Cleanup Preparation 2mL 10.00 mL 267856 12/29/18 06:38 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/08/19 23:41 CBW TAL SAC
Instrument ID: A9

Client Sample ID: D-2088 R1 DI Water #1 Lab Sample ID: 140-13780-7
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 500 mL 267857 12/28/18 03:39 TAL SAC
Total/NA Cleanup Preparation 250 mL 10.00mL 267869 12/28/18 06:24 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/09/19 00:04 CBW TAL SAC
Instrument ID: A9

Client Sample ID: D-2089 R2 DI Water #2 Lab Sample ID: 140-13780-8
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 500 mL 267857 12/28/18 03:39 TAL SAC
Total/NA Cleanup Preparation 250 mL 10.00 mL 267869 12/28/18 06:24 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/09/19 00:11 CBW TAL SAC
Instrument ID: A9

Client Sample ID: D-2090 R2 DI Water #3 Lab Sample ID: 140-13780-9
Date Collected: 12/20/18 08:00 Matrix: Air
Date Received: 12/26/18 09:56
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 500 mL 267857 12/28/18 03:39 TAL SAC
Total/NA Cleanup Preparation 250 mL 10.00mL 267869 12/28/18 06:24 TAL SAC
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Client: EA Engineering, Science, and Technology

Project/Site: PFAS Pilot Study - Spike Tests

Lab Chronicle

TestAmerica Job ID: 140-13780-1

Client Sample ID: D-2090 R2 DI Water #3

Date Collected: 12/20/18 08:00
Date Received: 12/26/18 09:56

Lab Sample ID: 140-13780-9
Matrix: Air

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 537 (modified) 1 269672 01/09/19 00:19 CBW TAL SAC
Instrument ID: A9
Client Sample ID: Method Blank Lab Sample ID: MB 320-267851/1-C
Date Collected: N/A Matrix: Air
Date Received: N/A
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 50 mL 267851 12/28/18 01:41 TAL SAC
Total/NA Cleanup Split 25 mL 2mL 267853 12/28/18 01:53 TAL SAC
Total/NA Cleanup Preparation 2mL 10.00 mL 267855 12/28/18 03:36 TAL SAC
Total/NA Analysis 537 (modified) 1 270021 01/10/19 14:00 S1M TAL SAC
Instrument ID: A9
Client Sample ID: Method Blank Lab Sample ID: MB 320-267852/1-C
Date Collected: N/A Matrix: Air
Date Received: N/A
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 360 mL 267852 12/20/18 12:25 TAL SAC
Total/NA Cleanup Split 180 mL 2mL 267854 12/28/18 01:56 TAL SAC
Total/NA Cleanup Preparation 2mL 10.00mL 267856 12/29/18 06:38 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/08/19 23:19 CBW TAL SAC
Instrument ID: A9
Client Sample ID: Method Blank Lab Sample ID: MB 320-267857/1-B
Date Collected: N/A Matrix: Air
Date Received: N/A
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep None 1 Sample 500 mL 267857 12/28/18 03:39 TAL SAC
Total/NA Cleanup Preparation 250 mL 10.00 mL 267869 12/28/18 06:24 TAL SAC
Total/NA Analysis 537 (modified) 1 269672 01/08/19 23:56 CBW TAL SAC
Instrument ID: A9

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Client: EA Engineering, Science, and Technology

Accreditation/Certification Summary

Project/Site: PFAS Pilot Study - Spike Tests

TestAmerica Job ID: 140-13780-1

Laboratory: TestAmerica Knoxville
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
AFCEE N/A

ANAB DoD ELAP L2311 02-13-19
Arkansas DEQ State Program 6 88-0688 06-16-19
California State Program 9 2423 06-30-19
Colorado State Program 8 TNO00009 02-28-19
Connecticut State Program 1 PH-0223 09-30-19
Florida NELAP 4 E87177 06-30-19
Georgia State Program 4 906 04-13-20
Hawaii State Program 9 N/A 04-13-19
Kansas NELAP 7 E-10349 10-31-19
Kentucky (DW) State Program 4 90101 12-31-18 *
Louisiana NELAP 6 83979 06-30-19
Louisiana (DW) NELAP 6 LA160005 12-31-19
Maryland State Program 3 277 03-31-19
Michigan State Program 5 9933 04-13-20
Nevada State Program 9 TN00009 07-31-19
New Hampshire NELAP 1 2999 01-17-20
New Jersey NELAP 2 TNOO1 06-30-19
New York NELAP 2 10781 03-31-19
North Carolina (DW) State Program 4 21705 07-31-19
North Carolina (WW/SW) State Program 4 64 12-31-19
Ohio VAP State Program 5 CL0059 08-28-20
Oklahoma State Program 6 9415 08-31-19
Oregon NELAP 10 TNIO189 06-30-19
Pennsylvania NELAP 3 68-00576 12-31-19
Tennessee State Program 4 2014 04-13-20
Texas NELAP 6 T104704380-16-9 08-31-19
US Fish & Wildlife Federal LE-058448-0 07-31-19
USDA Federal P330-16-00262 08-20-19
Utah NELAP 8 TNO0009 07-31-19
Virginia NELAP 3 460176 09-14-19
Washington State Program 10 C593 01-19-20
West Virginia (DW) State Program 3 9955C 12-31-18 *
West Virginia DEP State Program 3 345 04-30-19
Wisconsin State Program 5 998044300 08-31-19

Laboratory: TestAmerica Sacramento

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Alaska (UST) State Program 10 17-020 01-20-21
ANAB DoD ELAP L2468 01-20-21
Arizona State Program 9 AZ0708 08-11-19
Arkansas DEQ State Program 6 88-0691 06-17-19
California State Program 9 2897 01-31-19 *
Colorado State Program 8 CA00044 08-31-19
Connecticut State Program 1 PH-0691 06-30-19
Florida NELAP 4 E87570 06-30-19
Georgia State Program 4 N/A 01-28-19 *
Hawaii State Program 9 N/A 01-29-19 *

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary
Client: EA Engineering, Science, and Technology

Project/Site: PFAS Pilot Study - Spike Tests

TestAmerica Job ID: 140-13780-1

Laboratory: TestAmerica Sacramento (Continued)
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
lllinois NELAP 5 200060 03-17-19
Kansas NELAP 7 E-10375 10-31-19
Louisiana NELAP 6 30612 06-30-19
Maine State Program 1 CA0004 04-14-20
Michigan State Program 5 9947 01-31-20
Nevada State Program 9 CA00044 07-31-19
New Hampshire NELAP 1 2997 04-18-19
New Jersey NELAP 2 CA005 06-30-19
New York NELAP 2 11666 03-31-19
Oregon NELAP 10 4040 01-29-19
Pennsylvania NELAP 3 68-01272 03-31-19
Texas NELAP 6 T104704399 05-31-19
US Fish & Wildlife Federal LE148388-0 07-31-19
USDA Federal P330-18-00239 01-17-21
USEPA UCMR Federal 1 CA00044 12-31-20
Utah NELAP 8 CA00044 02-28-19
Vermont State Program 1 VT-4040 04-30-19
Virginia NELAP 3 460278 03-14-19
Washington State Program 10 C581 05-05-19
West Virginia (DW) State Program 3 9930C 12-31-18 *
Wyoming State Program 8 8TMS-L 01-28-19 *

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 140-13780-1

SDG No.:

Instrument ID: A9

Analysis Batch Number:

Lab Sample ID: IC 320-269628/2

269628

Client Sample ID:

Date Analyzed: 01/08/19 17:41 Lab File ID: 2019.01.08ICALAA. 002.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.80 | Baseline roycea 01/09/19 07:58
(PFHxS)
Perfluorooctanoic acid (PFOA) 3.20 | Baseline roycea 01/09/19 07:58
Perfluorooctanesulfonic acid 3.58 | Baseline roycea 01/09/19 07:58
(PFOS)
Perfluorononanoic acid (PFNA) 3.59 | Baseline roycea 01/09/19 07:59
N-ethylperfluorooctanesulfonamido 4.29 | Isomers roycea 01/09/19 07:59
acetic acid (NEtFOSAA)
Perfluoro-n-octadecanoic acid 6.06 | Baseline roycea 01/09/19 07:59
(PFODA)
Lab Sample ID: IC 320-269628/3 Client Sample ID:
Date Analyzed: 01/08/19 17:48 Lab File ID: 2019.01.08ICALAA. 003.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoropentanoic acid (PFPeA) 2.03 | Baseline roycea 01/09/19 08:01
Perfluorohexanesulfonic acid 2.80 | Baseline roycea 01/09/19 08:02
(PFHXS)
Perfluorooctanoic acid (PFOA) 3.20 | Baseline roycea 01/09/19 08:01
Perfluorooctanesulfonic acid 3.57 | Baseline roycea 01/09/19 08:02
(PFOS)
Perfluorononanoic acid (PFNA) 3.59 | Baseline roycea 01/09/19 08:02
537 (modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 140-13780-1

SDG No.:

Instrument ID: A9

Analysis Batch Number: 269628

Lab Sample ID: ICB 320-269628/9

Client Sample ID:

Date Analyzed: 01/08/19 18:33 Lab File ID: 2019.01.08ICALAA. 009.d GC Column: Acquity .1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE

Perfluorooctanoic acid (PFOA) 3.20 | Baseline roycea 01/09/19 08:21
Perfluorononanoic acid (PFNA) 3.59 | Baseline roycea 01/09/19 08:19
N-methylperfluorooctanesulfonamid 4.12 | Assign Peak roycea 01/09/19 08:20
oacetic acid
Perfluorodecanoic acid Invalid Compound ID roycea 01/09/19 08:19
Perfluoropentanoic acid Invalid Compound ID roycea 01/09/19 08:19
Perfluoroundecanoic acid Invalid Compound ID roycea 01/09/19 08:20

537 (modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

140-13780-1

Instrument ID: A9

Analysis Batch Number:

Lab Sample ID: CCB 320-269668/1

269668

Client Sample ID:

Date Analyzed: 01/08/19 19:18 Lab File ID: 2019.01.08LLAAXX 004.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST DATE
Perfluorooctanoic acid (PFOA) 3.20 | Baseline ruangyots | 01/10/19 09:32
akuld
Perfluorooctanesulfonic acid 3.57 | Assign Peak ruangyots | 01/10/19 09:32
(PFOS) akuld
Lab Sample ID: CCVL 320-269668/2 Client Sample ID:
Date Analyzed: 01/08/19 19:26 Lab File ID: 2019.01.08LLAAXX 005.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorononanoic acid (PFNA) 3.58 | Baseline ruangyots | 01/10/19 09:35
akuld
537 (modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 140-13780-1

SDG No.:

Instrument ID: A9

Analysis Batch Number: 269672

Lab Sample ID: CCV 320-269672/1

Client Sample ID:

Date Analyzed: 01/08/19 22:33 Lab File ID: 2019.01.08LLAAXX 030.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
F-53B Minor 4.39 | Peak assignment corrected westendor | 01/09/19 11:41
fc
Lab Sample ID: 140-13780-1 Client Sample ID: D-2082 R1 Quartz Filter #1
Date Analyzed: 01/08/19 22:48 Lab File ID: 2019.01.08LLAAXX 032.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanesulfonic acid 2.05 | Incomplete Integration westendor | 01/09/19 11:43
(PEFBS) fc
13C4 PFHpA 2.78 | Incomplete Integration westendor | 01/09/19 11:43
fc
Perfluoroheptanoic acid (PFHpA) 2.78 | Incomplete Integration westendor | 01/09/19 11:43
fc
Lab Sample ID: 140-13780-2 Client Sample ID: D-2083 R2 Quartz Filter #2
Date Analyzed: 01/08/19 22:56 Lab File ID: 2019.01.08LLAAXX 033.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoroheptanoic acid (PFHpA) 2.79 | Incomplete Integration westendor | 01/09/19 11:44
fc
537 (modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

140-13780-1

Instrument ID: A9

Analysis Batch Number: 269672

Lab Sample ID: MB 320-267852/1-C

Client Sample ID:

Date Analyzed: 01/08/19 23:19 Lab File ID: 2019.01.08LLAAXX 036.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanesulfonic acid 2.07 | Baseline westendor | 01/09/19 11:47
(PFBS) fc
13C4 PFHpA 2.79 | Incomplete Integration westendor | 01/09/19 11:46
fc
1802 PFHxS 2.79 | Incomplete Integration westendor | 01/09/19 11:46
fc
Perfluoroheptanoic acid (PFHpA) 2.79 | Incomplete Integration westendor | 01/09/19 11:47
fc
Perfluorohexanesulfonic acid 2.79 | Baseline westendor | 01/09/19 11:47
(PFHxS) fc
Perfluorooctanesulfonic acid 3.56 | Baseline westendor | 01/09/19 11:48
(PFOS) fc
Perfluorononanoic acid (PFENA) Invalid Compound ID westendor | 01/09/19 11:48
fc
Perfluorooctanoic acid (PFOA) Invalid Compound ID westendor | 01/09/19 11:48
fc
Lab Sample ID: 140-13780-4 Client Sample ID: D-2085 R1 XAD-2 Resin #1
Date Analyzed: 01/08/19 23:26 Lab File ID: 2019.01.08LLAAXX 037.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanesulfonic acid 2.06 | Incomplete Integration westendor | 01/09/19 11:50
(PFBS) fc
13C4 PFHpA 2.78 | Incomplete Integration westendor | 01/09/19 11:50
fc
1802 PFHxS 2.79 | Incomplete Integration westendor | 01/09/19 11:50
fc
Perfluoroheptanoic acid (PFHpA) 2.79 | Incomplete Integration westendor | 01/09/19 11:51
fc
Perfluorohexanesulfonic acid 2.79 | Baseline westendor | 01/09/19 11:51
(PFHxS) fc
537 (modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 140-13780-1

SDG No.:

Instrument ID: A9

Analysis Batch Number: 269672

Lab Sample ID: 140-13780-5

Client Sample ID: D-2086 R2 XAD-2 Resin #2

Date Analyzed: 01/08/19 23:34 Lab File ID: 2019.01.08LLAAXX 038.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
13C3 PFBS 2.05 | Incomplete Integration westendor | 01/09/19 11:52
fc
Perfluorobutanesulfonic acid 2.05 | Incomplete Integration westendor | 01/09/19 11:53
(PFBS) fc
13C4 PFHpA 2.78 | Incomplete Integration westendor | 01/09/19 11:52
fc
1802 PFHxS 2.79 | Incomplete Integration westendor | 01/09/19 11:52
fc
Perfluoroheptanoic acid (PFHpA) 2.79 | Incomplete Integration westendor | 01/09/19 11:53
fc
Perfluorohexanesulfonic acid 2.79 | Baseline westendor | 01/09/19 11:53
(PFHxS) fc
Perfluorooctanoic acid (PFOA) 3.19 | Baseline westendor | 01/09/19 11:53
fc
537 (modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

140-13780-1

Instrument ID: A9

Analysis Batch Number:

Lab Sample ID: 140-13780-6

Client Sample ID:

269672

D-2087 R3 XAD-2 Resin #3

Date Analyzed: 01/08/19 23:41 Lab File ID: 2019.01.08LLAAXX 039.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
13C3 PFBS 2.05 | Baseline westendor | 01/09/19 11:54
fc
Perfluorobutanesulfonic acid 2.05 | Incomplete Integration westendor | 01/09/19 11:54
(PFBS) fc
13C4 PFHpA 2.78 | Incomplete Integration westendor | 01/09/19 11:54
fc
1802 PFHxS 2.79 | Incomplete Integration westendor | 01/09/19 11:54
fc
Perfluoroheptanoic acid (PFHpA) 2.79 | Incomplete Integration westendor | 01/09/19 11:55
fc
Perfluorohexanesulfonic acid 2.79 | Baseline westendor | 01/09/19 11:55
(PFHxS) fc
Perfluorooctanoic acid (PFOA) 3.19 | Baseline westendor | 01/09/19 11:55
fc
Lab Sample ID: MB 320-267857/1-B Client Sample ID:
Date Analyzed: 01/08/19 23:56 Lab File ID: 2019.01.08LLAAXX 041.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanoic acid (PFOA) 3.19 | Baseline westendor | 01/09/19 12:32
fc
Perfluorobutanesulfonic acid Invalid Compound ID westendor | 01/09/19 12:32
(PFBS) fc
Perfluoroheptanoic acid (PFHpA) Invalid Compound ID westendor | 01/09/19 12:32
fc
Perfluorononanoic acid (PFNA) Invalid Compound ID westendor | 01/09/19 12:32
fc
Perfluorooctanesulfonic acid Invalid Compound ID westendor | 01/09/19 12:32
(PFOS) fc
537 (modified)
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LCMS MANUAL INTEGRATION SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 140-13780-1

SDG No.:

Instrument ID: A9 Analysis Batch Number: 270021

Lab Sample ID: CCB 320-270021/1 Client Sample ID:

Date Analyzed: 01/10/19 13:37 Lab File ID: 2019.01.10LLA 004.d GC Column: Acquity ID: 2.1 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE

Perfluorohexanesulfonic acid 2.77 | Baseline mongkols 01/11/19 09:26
(PFHxS)

Perfluorooctanoic acid (PFOA) 3.17 | Baseline mongkols 01/11/19 09:26
Perfluorobutanoic acid Invalid Compound ID mongkols 01/11/19 09:26
Perfluorodecanoic acid Invalid Compound ID mongkols 01/11/19 09:26
Perfluorododecanoic acid Invalid Compound ID mongkols 01/11/19 09:26
Perfluoroheptanesulfonic acid Invalid Compound ID mongkols 01/11/19 09:26
Perfluorononanoic acid (PFNA) Invalid Compound ID mongkols 01/11/19 09:26
Perfluoropentanoic acid Invalid Compound ID mongkols 01/11/19 09:26
Perfluorotridecanoic acid Invalid Compound ID mongkols 01/11/19 09:26
Perfluoroundecanoic acid Invalid Compound ID mongkols 01/11/19 09:26

Lab Sample ID: CCVL 320-270021/2 Client Sample ID:

Date Analyzed: 01/10/19 13:45 Lab File ID: 2019.01.10LLA 005.d GC Column: Acquity ID: 2.1 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE

Perfluorohexanesulfonic acid 2.78 | Baseline mongkols 01/11/19 09:31
(PFHxS)

Perfluorooctanoic acid (PFOA) 3.17 | Baseline mongkols 01/11/19 09:31
Perfluorooctanesulfonic acid 3.54 | Baseline mongkols 01/11/19 09:31
(PFOS)

N-ethylperfluorooctanesulfonamido 4.24 | Baseline mongkols 01/11/19 09:32
acetic acid

537 (modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

140-13

780-1

Instrument ID: A9

Analysis Batch Number:

Lab Sample ID: MB 320-267851/1-C

270021

Client Sample ID:

Date Analyzed: 01/10/19 14:00 Lab File ID: 2019.01.10LLA 032.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.77 | Baseline westendor | 01/11/19 08:42
(PFHXS) fc
Perfluorobutanesulfonic acid Invalid Compound ID westendor | 01/11/19 08:42
(PFBS) fc
Perfluoroheptanoic acid (PFHpA) Invalid Compound ID westendor | 01/11/19 08:42
fc
Perfluorononanoic acid (PFNA) Invalid Compound ID westendor | 01/11/19 08:43
fc
Perfluorooctanesulfonic acid Invalid Compound ID westendor | 01/11/19 08:43
(PFOS) fc
Perfluorooctanoic acid (PFOA) Invalid Compound ID westendor | 01/11/19 08:43
fc
537 (modified)
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Method PFC IDA

Fluorinated Hydrocarbons by Method
PFAS IDA

Page 34 of 527 01/25/2019



Lab Name:

SDG No.:

TestAmerica Sacramento

FORM II
LCMS SURROGATE RECOVERY

Job No.:

140-13780-1

Matrix: Air

Level: Low

GC Column (1): Acquity ID: 2.1 (mm)

Client Sample ID Lab Sample ID PFBS #| PFHpA #| PFHxS # PFOA # PFOS # PFNA #
D-2082 R1 Quartz 140-13780-1 87 67 86 73 92 77
Filter #1
D-2083 R2 Quartz 140-13780-2 84 77 85 81 88 86
Filter #2
D-2084 R3 Quartz 140-13780-3 92 70 88 74 96 84
Filter #3
D-2085 R1 XAD-2 140-13780-4 56 77 89 94 105 100
Resin #1
D-2086 R2 XAD-2 140-13780-5 49 75 81 98 108 103
Resin #2
D-2087 R3 XAD-2 140-13780-6 49 75 81 95 104 100
Resin #3
D-2088 R1 DI Water 140-13780-7 96 98 96 96 101 98
#1
D-2089 R2 DI Water 140-13780-8 92 93 89 93 97 96
#2
D-2090 R2 DI Water 140-13780-9 94 97 97 96 100 101
#3

MB 85 80 83 89 91 90
320-267851/1-C
MB 58 80 86 93 97 93
320-267852/1-C
MB 90 95 90 95 101 98
320-267857/1-B
QC LIMITS

PFBS = 13C3 PFBS 25-150

PFHpA = 13C4 PFHpA 25-150

PFHxS = 1802 PFHxS 25-150

PFOA = 13C4 PFOA 25-150

PFOS = 13C4 PFOS 25-150

PFNA = 13C5 PFEFNA 25-150

# Column to be used to flag recovery values

FORM II 5

37 (modified)

Page 35 of 527

01/25/2019



FORM IV
LCMS METHOD BLANK SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 140-13780-1

SDG No.:

Lab File ID: 2019.01.08LLAAXX 036.d Lab Sample ID: MB 320-267852/1-C
Matrix: Air Date Extracted: 12/20/2018 12:25
Instrument ID: A9 Date Analyzed: 01/08/2019 23:19

Level: (Low/Med) Low

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES:

LAB
CLIENT SAMPLE ID LAB SAMPLE ID FILE ID DATE ANALYZED

D-2085 R1 XAD-2 Resin #1 140-13780-4 2019.01.08L 01/08/2019 23:26
LAAXX 037.d

D-2086 R2 XAD-2 Resin #2 140-13780-5 2019.01.08L 01/08/2019 23:34
LAAXX 038.d

D-2087 R3 XAD-2 Resin #3 140-13780-6 2019.01.08L 01/08/2019 23:41
LAAXX 039.d

FORM IV 537 (modified)
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Lab Name: TestAmerica Sacramento

FORM IV

LCMS METHOD BLANK SUMMARY

Job No.:

SDG No.:

140-13780-1

Lab File ID: 2019.01.10LLA 032.d

Lab Sample ID: MB 320-267851/1-C

Matrix: Air

Date Extracted:

Instrument ID: A9

Date Analyzed:

Level: (Low/Med) Low

THIS METHOD BLANK

12/28/2018

01:41

01/10/2019

14:00

APPLIES TO THE FOLLOWING SAMPLES:

LAB
CLIENT SAMPLE ID LAB SAMPLE ID FILE ID DATE ANALYZED

D-2082 R1 Quartz Filter #1 140-13780-1 2019.01.08L 01/08/2019 22:48
LAAXX 032.d

D-2083 R2 Quartz Filter #2 140-13780-2 2019.01.08L 01/08/2019 22:56
LAAXX 033.d

D-2084 R3 Quartz Filter #3 140-13780-3 2019.01.08L 01/08/2019 23:03
LAAXX 034.d

FORM IV 537 (modified)
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Lab Name: TestAmerica Sacramento

FORM IV

LCMS METHOD BLANK SUMMARY

Job No.:

SDG No.:

140-13780-1

Lab File ID: 2019.01.08LLAAXX 041.d

Matrix: Air

Date Extracted:

Instrument ID: A9

Date Analyzed:

Level: (Low/Med) Low

THIS METHOD BLANK

Lab Sample ID: MB 320-267857/1-B

12/28/2018 03:39

01/08/2019

23:56

APPLIES TO THE FOLLOWING SAMPLES:

CLIENT SAMPLE ID

LAB SAMPLE ID

LAB
FILE ID

DATE ANALYZED

D-2088 R1 DI Water #1

140-13780-7

2019.01.08L
LAAXX 042.d

01/09/2019 00:04

D-2089 R2 DI Water #2

140-13780-8

2019.01.08L
LAAXX 043.d

01/09/2019 00:11

D-2090 R2 DI Water #3

140-13780-9

2019.01.08L
LAAXX 044.d

01/09/2019 00:19

FORM IV 537 (modified)
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FORM VIII

LCMS INTERNAL STANDARD AREA AND RETENTION TIME SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 140-13780-1
SDG No.:
Sample No.: IC 320-269628/5 Date Analyzed: 01/08/2019 18:03

Instrument ID: A9

GC Column: Acquity

ID: 2.1 (mm)

Lab File ID (Standard): 2019.01.08ICALAA. O Heated Purge: (Y/N)
Calibration ID: 43086
13PFOA
AREA # RT # AREA # RT # AREA # RT #

INITIAL CALIBRATION MID-POINT 7071404 3.19

UPPER LIMIT 10607106 3.39

LOWER LIMIT 3535702 2.99

LAB SAMPLE 1D CLIENT SAMPLE ID

ICB 320-269628/9 7403106 3.19

ICV 320-269628/10 5413310 3.20

CCV 320-269668/3 7064205 3.18

CCVIS

CCV 320-270021/3 6908427 3.17

CCVIS

13PFOA = 13C2 PFOA
Area Limit = 50%-150% of internal standard area

RT Limit = *# 0.2 minutes of internal standard RT

# Column used to flag values outside QC limits

FORM VIII 537 (MODIFIED)
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FORM VIII
LCMS INTERNAL STANDARD AREA AND RETENTION TIME SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 140-13780-1

SDG No.:

Sample No.: CCV 320-269668/3 Date Analyzed: 01/08/2019 19:33
Instrument ID: A9 GC Column: Acquity ID: 2.1 (mm)

Lab File ID (Standard): 2019.01.08LLAAXX 00 Heated Purge: (Y/N) N

Calibration ID: 43086

13PFOA
AREA # RT # AREA # RT # AREA # RT #
12/24 HOUR STD 7064205 3.18
UPPER LIMIT 10596308 3.38
LOWER LIMIT 3532103 2.98
LAB SAMPLE 1D CLIENT SAMPLE ID
CCB 320-269668/1 7516388 3.20
CCVL 320-269668/2 7309378 3.19
CCV 320-269672/1 6986478 3.19
140-13780-1 D-2082 R1 Quartz 7858433 3.18
Filter #1
140-13780-2 D-2083 R2 Quartz 8025475 3.18
Filter #2
140-13780-3 D-2084 R3 Quartz 7595558 3.19
Filter #3
MB 320-267852/1-C 7327335 3.19
140-13780-4 D-2085 R1 XAD-2 Resin 7018247 3.18
#1
140-13780-5 D-2086 R2 XAD-2 Resin 6410717 3.19
#2
140-13780-6 D-2087 R3 XAD-2 Resin 6756184 3.19
#3
CCV 320-269672/11 6852489 3.18
MB 320-267857/1-B 7425179 3.19
140-13780-7 D-2088 R1 DI Water #1 7363002 3.18
140-13780-8 D-2089 R2 DI Water #2 7759064 3.19
140-13780-9 D-2090 R2 DI Water #3 7328341 3.18
CCV 320-269672/16 6749752 3.18
13PFOA = 13C2 PFOA
Area Limit = 50%-150% of internal standard area
RT Limit = * 0.2 minutes of internal standard RT

# Column used to flag values outside QC limits

FORM VIII 537 (MODIFIED)
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FORM VIII

LCMS INTERNAL STANDARD AREA AND RETENTION TIME SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 140-13780-1
SDG No.:
Sample No.: CCV 320-270021/3 Date Analyzed: 01/10/2019 13:52

Instrument ID: A9

GC Column: Acquity

ID: 2.1 (mm)

Lab File ID (Standard): 2019.01.10LLA 006.d Heated Purge: (Y/N)
Calibration ID: 43086
13PFOA
AREA # RT # AREA # RT # AREA # RT #
12/24 HOUR STD 6908427 3.17
UPPER LIMIT 10362641 3.37
LOWER LIMIT 3454214 2.97
LAB SAMPLE 1D CLIENT SAMPLE ID
CCB 320-270021/1 7457853 3.17
CCVL 320-270021/2 7068234 3.17
MB 320-267851/1-C 8270494 3.16
CCV 320-270021/9 5676216 3.17
13PFOA = 13C2 PFOA
Area Limit = 50%-150% of internal standard area
RT Limit = *# 0.2 minutes of internal standard RT
# Column used to flag values outside QC limits
FORM VIII 537 (MODIFIED)
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento Job No.: 140-13780-1

SDG No.:

Client Sample ID: D-2082 Rl Quartz Filter Lab Sample ID: 140-13780-1

#1

Matrix: Air Lab File ID: 2019.01.08LLAAXX 032.d

Analysis Method: 537 (modified) Date Collected: 12/20/2018 08:00

Extraction Method: None Date Extracted: 12/28/2018 01:41

Sample wt/vol: 1 (Sample) Date Analyzed: 01/08/2019 22:48

Con. Extract Vol.: 50 (mL) Dilution Factor: 1

Injection Volume: 20 (ul) GC Column: Acquity ID: 2.1 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 269672 Units: ng/Sample

CAS NO. COMPOUND NAME RESULT Q RL MDL
375-73-5 Perfluorobutanesulfonic acid (PFBS) 17.2 0.500 0.490
375-85-9 Perfluoroheptanoic acid (PFHpA) 19.1 0.500 0.490
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 17.2 0.500 0.490
375-95-1 Perfluorononanoic acid (PFNA) 19.2 0.500 0.490
1763-23-1 Perfluorooctanesulfonic acid (PFOS) 17.0 0.500 0.490
335-67-1 Perfluorooctanoic acid (PFOA) 20.6 0.500 0.490
CAS NO. ISOTOPE DILUTION SREC Q LIMITS

STL02337 13C3 PFBS 87 25-150
STL01892 13C4 PFHpA 67 25-150
STL00995 13C5 PFNA 77 25-150
STL00990 13C4 PFOA 73 25-150
STL00991 13C4 PFOS 92 25-150
STL00994 1802 PFHxS 86 25-150

FORM I 537 (modified)
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Report Date: 10-Jan-2019 11:21:43

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_032.d
Lims ID: 140-13780-A-1-C

Client ID: D-2082 R1 Quartz Filter #1

Sample Type: Client

Inject. Date: 08-Jan-2019 22:48:57 ALS Bottle#: 21 Worklist Smp#: 3
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Sample Info: 140-13780-a-1-c

Misc. Info.: Plate: 1 Rack: 3

Operator ID: A9\Administrator Instrument ID: A9

Method: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\PFAS_A9.m

Limit Group: LC PFC ICAL

Last Update: 10-Jan-2019 10:32:21 Calib Date: 08-Jan-2019 18:26:16
Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\chromna\Sacramento\ChromData\A9\20190109-70278.b\2019.01.08ICALAA._008.d
Column1: Det: EXP1

Process Host: CTX0310

First Level Reviewer: westendorfc Date: 09-Jan-2019 11:43:59
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | SIN | Flags

D 113C4 PFBA M
217.00>172.00 1.684 1.679 0.005 0.530 5003600 1.67 66.7 6201 M

2 Perfluorobutanoic acid M
212.90 >169.00 1.684 1.679 0.005 1.000 1873801 1.01 936 M

4 Perfluoropentanoic acid
262.90 >219.00 2.019 2.014 0.005 1.000 1680041 0.9743 66.3
D 3 13C5 PFPeA M
267.90 > 223.00 2.019 2.022 -0.003 0.635 4310200 1.64 65.7 2291 M
D 513C3PFBS
301.90>80.00 2.051 2.054 -0.003 0.645 8712022 2.02 86.9 242358

6 Perfluorobutanesulfonic acid M
298.90 >80.00 2.051 2.056 -0.005 1.000 3113447 0.8611 Target=2.70 1353 M
298.90 >99.00 2.051 2.056 -0.005 1.000 1141237 2.73(1.35-4.05) 708 M
D 9 13C2 PFHxA
315.00 > 270.00 2.392 2.383 0.009 0.752 4960768 1.70 68.0 2502

10 Perfluorohexanoic acid M
313.00 > 269.00 2.392 2.384 0.008 1.000 1686974 0.9816 Target=13.92 357
313.00 > 119.00 2.392 2.384 0.008 1.000 120431 14.01(6.96-20.87) 218 M
D 16 13C4 PFHpA M
367.00 > 322.00 2.781 2.782 -0.001 0.875 6024567 1.68 67.2 1894 M
D 17 1802 PFHxS
403.00>84.00 2.790 2.782 0.008 0.877 5182870 2.04 86.4 2565

18 Perfluorohexanesulfonic acid
399.00 >80.00 2.790 2.782 0.008 1.000 2336613 0.8618 Target=3.80 1552
399.00>99.00 2.790 2.782 0.008 1.000 627582 3.72(1.90-5.70) 292

15 Perfluoroheptanoic acid M
363.00 >319.00 2.781 2.782 -0.001 1.000 2392493 0.9542 Target=4.34 400
363.00 > 169.00 2.781 2.782 -0.001 1.000 512422 4.67(2.17-6.52) 762 M
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Report Date: 10-Jan-2019 11:21:43

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX _032.d
Ratio Calibration: None
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags

21 1H,1H,2H,2H-perfluorooctanesulfoni

427.00 > 407.00 3.164 3.165 -0.001 1.000 724446 0.8928 510

D 20 M2-6:2 FTS

429.00>81.00 3.164 3.165 -0.001 0.995 912702 2.58 109 1117

* 24 13C2 PFOA

415.00 > 370.00 3.180 3.180 0.0 7858433 2.50 3267
23 Perfluoroheptanesulfonic acid

449.00 >80.00 3.180 3.180 0.0 0.895 2268799 0.9013 Target=3.69 1560

449.00>99.00 3.180 3.180 0.0 0.895 543111 4.18(1.84-5.53) 1242
26 Perfluorooctanoic acid

413.00 > 369.00 3.180 3.180 0.0 1.000 2418492 1.03  Target=2.72 296

413.00 > 169.00 3.180 3.180 0.0 1.000 861928 2.81(1.36-4.08) 734

D 25 13C4 PFOA

417.00 > 372.00 3.180 3.180 0.0 1.000 5664045 1.82 72.8 2394
29 Perfluorooctanesulfonic acid

499.00 >80.00 3.552 3552 0.0 1.000 2139995 0.8511 Target=4.08 1178

499.00>99.00 3.552 3.552 0.0 1.000 506204 4.23(2.04-6.12) 1312

D 28 13C4 PFOS

503.00 >80.00 3.552 3.552 0.0 1.117 5701940 2.20 92.2 2910
30 Perfluorononanoic acid

463.00 > 419.00 3.567 3.567 0.0 1.000 2051326 0.9592 Target=5.35 240

463.00 > 169.00 3.567 3.567 0.0 1.000 377424 5.44(2.68-8.03) 596

D 31 13C5 PFNA

468.00 > 423.00 3.567 3.567 0.0 1.122 5370473 1.92 76.7 2892

D 33 13C8 FOSA

506.00 >78.00 3.884 3.885 -0.001 1.222 2562052 1.50 60.1 1955
34 Perfluorooctanesulfonamide

498.00>78.00 3.892 3.885 0.007 1.002 3371574 1.13 2241

D 39 M2-8:2 FTS

529.00 >81.00 3.935 3.927 0.008 1.238 92545 2.28 95.2 368

D 36 13C2 PFDA

515.00 > 470.00 3.926 3.927 -0.001 1.235 5184286 1.89 75.6 3210
37 1H,1H,2H,2H-perfluorodecanesulfoni

527.00 >507.00 3.926 3.927 -0.001 0.998 549140 1.00 1321
38 Perfluorodecanoic acid

513.00 > 469.00 3.926 3.927 -0.001 1.000 2438795 1.02  Target=14.23 799

513.00 > 169.00 3.926 3.927 -0.001 1.000 164030 14.87(7.12-21.35) 275

D 40 d3-NMeFOSAA

573.00 > 419.00 4.082 4.093 -0.011 1.284 1346246 1.87 75.0 1508
41 N-methylperfluorooctanesulfonamido

570.00 > 419.00 4.092 4.093 -0.001 1.002 428055 0.9174 133
42 Perfluorodecanesulfonic acid

599.00 >80.00 4.224 4.225 -0.001 1.189 2046093 0.9806 Target=4.28 1923

599.00 >99.00 4.224 4.225 -0.001 1.189 401982 5.09(2.14-6.43) 1050

D 45 d5-NEtFOSAA

589.00 > 419.00 4.250 4.250 0.0 1.336 1152844 1.93 77.0 1155
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Report Date: 10-Jan-2019 11:21:43

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX _032.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
D 44 13C2 PFUnA
565.00 > 520.00 4.250 4.250 0.0 1.336 4359763 2.02 80.9 6169
43 Perfluoroundecanoic acid
563.00 >519.00 4.250 4.250 0.0 1.000 1386493 0.9535 Target=10.48 350
563.00 > 169.00 4.250 4.250 0.0 1.000 142006 9.76(5.24-15.72) 479
46 N-ethylperfluorooctanesulfonamidoa
584.00 > 419.00 4.258 4.259 -0.001 1.002 387077 1.01 2606
50 Perfluorododecanoic acid
613.00 >569.00 4.541 4.534 0.007 1.000 1987009 0.9333 Target=9.37 543
613.00 > 169.00 4.541 4.534 0.007 1.000 229249 8.67(4.68-14.05) 627
D 49 13C2 PFDoA
615.00 >570.00 4.541 4541 0.0 1.428 5542278 2.12 84.8 3512
54 Perfluorotridecanoic acid
663.00 > 619.00 4.810 4.803 0.007 1.059 1701373 1.01 Target=6.18 528
663.00 > 169.00 4.803 4.803 0.0 1.058 278935 6.10(3.09-9.27) 962
D 55 13C2 PFTeDA
715.00 > 670.00 5.049 5.049 0.0 1.588 4080119 2.25 90.1 2456
56 Perfluorotetradecanoic acid
713.00 > 169.00 5.057 5.050 0.007 1.002 239361 0.8982 Target=1.39 824
713.00 > 219.00 5.049 5.050 -0.001 1.000 174953 1.37(0.70-2.09) 747
QC Flag Legend
Review Flags
M - Manually Integrated
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Report Date: 10-Jan-2019 11:21:44

Chrom Revision: 2.3 13

TestAmerica Sacramento

-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_032.d
Injection Date: 08-Jan-2019 22:48:57 Instrument ID: A9

Lims ID: 140-13780-A-1-C Lab Sample ID: 320-13780-1

Client ID: D-2082 R1 Quartz Filter #1

Operator ID: A9\Administrator ALS Bottle#: 21 Worklist Smp#: 3
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

D 113C4 PFBA (M)

2 Perfluorobutanoic acid (M)

4 Perfluoropentanoic acid

Expl:m/z 217.00 > 172.00:Moving3PtAverage_x
<

Expl:m/z 212.90 > 169.00:Moving3PtAverage_x
<

Expl:m/z 262.90 > 219.00:Moving3PtAverage_x
42 ]

s 12 @ 401 3 3
8 107 - S - g 357 ~
8 S 32 8 ;
g 9 2 g 2
Z s ¥ T 24 Z oA
> Z:j > >
A b \ 161 147
2 4 8 7
i
U rrrrrrrrrrrrrrrrd U 1 1 1 1 1 1 1 1 U 1 1 1 1 1 1
08 11 14 17 20 23 11 1.4 2.0 2.3 1.4 2.6
Min
RT —_ RT —_— RT
D 3 13C5 PFPeA (M) D 513C3PFBS 6 Perfluorobutanesulfonic acid (M)
Expl:m/z 267.90 > 223.00:Moving3PtAverage_x Expl:m/z 301.90 > 80.00 Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
907 3 5 207 8 8
g 5 X g X g o5 X
g " | g 18 g o
601 X 1 >
NG - - | — 307
> “ > g i > /
307 2 2 267 k
151 i 4 & 13] I
P R )3 s
vurrrrrrryrrrirnrrrrririd urrrrrrrrrrrrinrrrrirrid U 1 L 1 LI 1 1
1.1 14 17 . 23 26 29 1.1 14 17 20 23 26 29 1.0 1.6 2.2 2.8
Min Min Min
RT — RT — RT —

6 Perfluorobutanesulfonic acid (M)

D 913C2 PFHxA

10 Perfluorohexanoic acid

Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
307 —

Expl:m/z 315.00 > 270.00:Moving3PtAverage_x

Expl:m/z 313.00 > 269.00:Moving3PtAverage_x
N

5 = & g
S 257 o 8 127 o s 35 (\]‘
S 8 S c
S 207 f S g S 28
> i > >
— 15 i - i X 21
> P > 6 s >
107 84 141
51 3] »
U LI I\I rrrnrrririri U LI I\I 1 \I LI U 1 1 1 1 I\ 1 1 1 1 1 1 1 1
13 16 19 22 25 28 16 1.9 22 25 28 1.7 2.0 2.3 2.6 2.9
Min Min Min
RT —_— RT —_— RT —_—

10 Perfluorohexanoic acid (M)

D 16 13C4 PFHpA (M)

D 17 1802 PFHxS

Expl:m/z 313.00 > 119.00:Moving3PtAverage_x
N

Expll:grl/z 367.00 > 322.00:Moving3PtAverage_x
—

Expll:grl/z 403.00 > 84.00:Moving3PtAverage x1

2 5 @ 5 &
307 ) (=) (=) -k
’8\ o § 12 § 12 N.
= 24] ‘j ST SEE
X 18] z z
> > >
12 6] 6]
& 3 3
U 1 1 1 1 1 U LI LI U LI LI
1.8 3.0 21 3.3 21 24 3.3
RT RT RT

01/25/2019




Report Date: 10-Jan-2019 11:21:44

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_032.d

18 Perfluorohexanesulfonic acid

18 Perfluorohexanesulfonic acid

15 Perfluoroheptanoic acid

Expl:m/z 399.00 > 80.00:Moving3PtAverage_x3
o

Expll:gl/z 399.00 > 99.00:Moving3PtAverage_x3
o

Expl:m/z 363.00 > 319.00:Moving3PtAverage_x
—

_ g A : ] :
8 407 o 8 177 o 8 507 o
g 3 g S y
2 / X9 , % 40 it
> 24 [ > o i > 307 A
167 [ . 20
8] 3] & 107
f e .
U 1 1 1 LI 1 LI 1 1 1 U 1 1 1 1 L 1 LIL 1 1 1 1 U 1 1 1 1 1
1.0 1.9 2.8 3.7 0.9 1.8 2.7 3.6 4.5 2.2 3.4
Min Min
RT — RT — RT

15 Perfluoroheptanoic acid (M)

21 1H,1H,2H,2H-perfluorooctanesulfond 20 M2-6:2 FTS

Expl:m/z 363.00 > 169.00:Moving3PtAverage_X
—

Explz:g/z 427.00 > 407.00:Moving3PtAverage_x
<

Expl:m/z 429.00 > 81.00:Moving3PtAverage_x1
<

12 R 257 <f
o N o o o
g 10] g 16 S 207
g 4 ] g g
< o < X 157
z x x
> > g >
107
A
2 4 5
U 1 1 1 1 1 1 1 1 1 U 1 1 1 1 U 1 1 1 1 1
22 25 31 34 2.6 2.6 38
RT _— RT RT

* 24 13C2 PFOA

23 Perfluoroheptanesulfonic acid

23 Perfluoroheptanesulfonic acid

Expl:m/z 415.00 > 370.00:Moving3PtAverage x
o

Expl1:m/z 449.00 > 80.00:Moving3PtAverage_x1
o

Expl:m/z 449.00 > 99.00:Moving3PtAverage_x1
o

— 667 157 9]
o 207 ~ ~ F!
S S 557 S 121 «
S 16 =) =)
=) =) =)
=1 o 447 =1
x 121 x x 9
> > >
227
117
(6] 1 T T 11 OrT T 17T T T T 1 or—T 1 T T
2.4 2.7 3.6 3.9 2.4 2.7 3.6 3.9 2.5 3.7
RT RT RT

26 Perfluorooctanoic acid

26 Perfluorooctanoic acid

D 25 13C4 PFOA

Expl:m/z 413.00 > 369.00:Moving3PtAverage_x
o

Expl:m/z 413.00 > 169.00:Moving3PtAverage_x
o

Expl:m/z 417.00 > 372.00:Moving3PtAverage_x

o
667 @ 24 @ 5 15 @
8 557 © 8 207 @ 8 &
8 8 8 17
— 447 < 167 <
%4 %4 ! %4
> 33 > 12 / >
227 T 8] 1
117 j x ¥ JZ H
U IIIIIIII\’I'I.Ill‘IIIIII U IIIIII[I.I'.IHIIIIIII U 1 1 1 1 1 LI 1 1 1 1
22 25 28 31 34 37 40 23 26 29 32 35 38 41 2.5 2.8 3.4 3.7
Min Min
RT  — RT  — RT L ———
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Report Date: 10-Jan-2019 11:21:44

Chrom Revision: 2.3 13

-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_032.d

29 Perfluorooctanesulfonic acid

29 Perfluorooctanesulfonic acid

D 28 13C4 PFOS

Expl:m/z 499.00 > 80.00:Moving3PtAverage_x3
N

Expll:gl/z 499.00 > 99.00:Moving3PtAverage_x3
N

Expl:m/z 503.00 > 80.00:Moving3PtAverage_x1
o

o o) 187
s i s i g
S 407 S 12 o 157
g g g
3 32 g9 >
> 24 > B N
167 / 6]
3 e
8] I 3
U 1 1 1 L 1 1] 1 1 1 1 U 1 1 1 LI 1 LI 1 1 1 1 U 1 1 1 1 LN 1 1 1
1.8 2.7 3.6 4.5 2.3 2.9 3.5 4.1 4.7 2.9 3.2 3.8 4.1
Min Min
RT — RT — RT —_

30 Perfluorononanoic acid

30 Perfluorononanoic acid

D 31 13C5 PFNA

Expl:m/z 463.00 > 419.00:Moving3PtAverage_X

Expll:?/z 463.00 > 169.00:Moving3PtAverage_x
N~

Expl:m/z 468.00 > 423.00:Moving3PtAverage_X
N~

607 S © o
Irs) S 157 rs)
g ° g “ g N
S 407 S 8§ S f
X X X l
— 307 - 6] - .
> > >

207 4] '
107 2] k

0 | — | or—T 1 1| o—T 1 1 171 T 1T T T 7T

3.1 3.4 4.0 3.0 29 3.2 3.5 3.8 4.1
Min

RT I y RT RT |

D 3313C8 FOSA

34 Perfluorooctanesulfonamide

D 39 M2-8:2 FTS

Expl:m/z 506.00 > 78.00:Moving3PtAverage_x1

Expl:m/z 498.00 > 78.00:Moving3PtAverage_x1
127 o

Expl:m/z 529.00 > 81.00:Moving3PtAverage_x1
367 0

847 o o)
5 S 10 o 301 P
g g ” g
= 421 - 6] — 187
> > >
287 A4 127
147 21 6]
U 1 1 1 1 1 1 1 U LI L U 1 1 1 1
3.3 3.6 4.5 3.1 3.4 4.3 4.6 3.5
RT — RT RT | |

D 36 13C2 PFDA

37 1H,1H,2H,2H-perfluorodecanesulfoni 38 Perfluorodecanoic acid

Expl:m/z 515.00 > 470.00:Moving3PtAverage_x
(]

Expl:m/z 527.00 > 507.00:Moving3PtAverage_x

Expl:m/z 513.00 > 469.00:Moving3PtAverage_x
o

N[i 18 84 S
& 157 o —_ — o
8 ! 8 157 S 707 )
S 127 ‘ S S |
3 i g 12 S 567 |
X g - < < b
> / > 9 > 47 /
! 8 28] g
i 3 14 N
U 1 1 1 1 Ll I .I LU 1 1 1 1 U 1 1 1 1 U 1 1 1 1 U .I.I " 1 1 1 1 1
3.3 3.6 3.9 4.2 45 3.4 4.3 3.3 3.6 3.9 4.2 45
Min Min
RT —_— RT RT —_—
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Report Date: 10-Jan-2019 11:21:44

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_032.d

38 Perfluorodecanoic acid

D 40 d3-NMeFOSAA

41 N-methylperfluorooctanesulfonamido

Expl:m/z 513.00 > 169.00:Moving3PtAverage_x

Expl;m/z 573.00 > 419.00:Moving3PtAverage_x
427 N

Expll:gl/z 570.00 > 419.00:Moving3PtAverage_x
N

541 8 3
S 45 IR ~H 8 17 N
o o o
o S 28] o |
- 367 >, > 9] ‘
X . X l\
N - 2T - |
> > > B
187 147
o 7 3 1
U rr 1T Tt7ir T 1T 1T 1 ur 1 1 L vrrrrrrrrrronprrrrrririd
3.4 3.7 4.0 4.3 3.5 4.7 32 35 38 41 44 47 50
Min Min
RT —_— RT RT —_—

42 Perfluorodecanesulfonic acid

42 Perfluorodecanesulfonic acid

D 45 d5-NEtFOSAA

Expl:m/z 599.00 > 80.00:Moving3PtAverage_x1
<

Expl:m/z 599.00 > 99.00:Moving3PtAverage_x1
<

Expl:m/z 589.00 > 419.00:Moving3PtAverage_X
o

_ 7] _ 157 N ~ 7 S
o o < o ) <
g S 121 2 38
o 487 3 S 28]
X X X
S 367 > T er
247 14
127 7
U 1 1 1 1 1 U 1 1 LI 1 1 1 1 1 U 1 1 1 1 1
3.7 4.0 46 3.8 4.1 4.4 3.8 47
Min
RT — RT [ | RT [ |

D 44 13C2 PFUNA

43 Perfluoroundecanoic acid

43 Perfluoroundecanoic acid

Expl:m/z 565.00 > 520.00:Moving3PtAverage x
o

Expl:m/z 563.00 > 519.00:Moving3PtAverage x
o

Expl:m/z 563.00 > 169.00:Moving3PtAverage x
o

157 rel re}
S N — 45 Q 487
S < ) < P
S 124 o o 407
=) =) =)
=] S 367 =]
=1 H = 327
x 9 x 1 x
z Z 27 i Nl
> & > B >
18] -t 167

3] 9] L 8]

urrrrrririri I. .I rrrrrrri U 1 1 1 IT I. — | i 1 1 1 1 U 1 1 1 1 1

33 36 39 42 45 48 51 3.7 4.0 4.3 4.6 3.8 4.7

Min Min Min
RT _ RT RT | ,

46 N-ethylperfluorooctanesulfonamidoa 50 Perfluorododecanoic acid

50 Perfluorododecanoic acid

Expl:m/z 584.00 > 419.00:Moving3PtAverage_x
127 ©

Expl:m/z 613.00 > 569.00:Moving3PtAverage_x
-

Expl:m/z 613.00 > 169.00:Moving3PtAverage_x
—

727
~ 10 & _ 3 78]
S ~ S 601 ~ S 657
8 g 8 b 8
= g 48] [l o 5277
z 6] z 361 al z
> > i > 3]
4 24 ! 267
2 12 }\ 13
A g
(O] [ S B N B B B B N B R B | (6] s e s S B B N N S B | ot 1t T T T 1 1.1 1
2.4 3.3 4.2 5.1 6.0 3.9 4.2 4.5 4.8 5.1 4.0 4.3 4.6 4.9
Min Min Min
RT — RT — RT —_—
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Report Date: 10-Jan-2019 11:21:44

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_032.d

D 49 13C2 PFDoA

54 Perfluorotridecanoic acid

54 Perfluorotridecanoic acid

Expl:m/z 615.00 > 570.00:Moving3PtAverage_x
-

Expl:m/z 663.00 > 619.00:Moving3PtAverage_x
o

Expll:?/z 663.00 > 169.00:Moving3PtAverage_x
™

207 b 72] S
) L ~ ® = 107
g 1o ¥ Sy y S
o o f o
S S 48 =} 8]
] ] i —
X 127 > X
- — 367 -~ 6]
> g > >
247 A1
4] 12 2
U 1 LI LI LILINL LI 1 U 1 1 1 1 1 U 1 1 1 1
3.8 4.1 4.4 4.7 5.0 4.4 5.3 4.4 5.0
Min
RT —_— RT I i RT I i

D 55 13C2 PFTeDA

56 Perfluorotetradecanoic acid

56 Perfluorotetradecanoic acid

Expll:@/z 715.00 > 670.00:Moving3PtAverage_x
(o]

Expl:m/z 713.00 > 169.00:Moving3PtAverage_X
N~

Expl:m/z 713.00 > 219.00:Moving3PtAverage_X
(o]

S 15 S = 19] S ]
g o g o S 60]
o o I o
g 17 S | S 48
X o X . X
> > /: > 3]
8] | 24
s ) 12
U 1 1 1 LI 1 L 1 1 1 1 U 1 1 LI I. — 1 1 1 U 1 1 1 1 1
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Min Min Min
RT — RT [ | RT | :
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Report Date: 10-Jan-2019 11:21:44 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_032.d
Injection Date: 08-Jan-2019 22:48:57 Instrument ID: A9
Lims ID: 140-13780-A-1-C Lab Sample ID: 320-13780-1
Client ID: D-2082 R1 Quartz Filter #1
Operator ID: A9\Administrator ALS Bottle#: 21 Worklist Smp#: 3
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
D 16 13C4 PFHpA, CAS: STL01892
Signal: 1
Processing Integration Results
RT: 2.78 15+ Expl:m/z 367.00 > 322.00:Mg‘vingSPtAverage_xl
Area: 4449630
Amount: 1.240281 147
Amount Units: ng/ml 137
127
11
o
8 107
o
SEC
X
T 8§
T-
8]
5]
A
3]
2]
H
U 1 1 1 1 | 1 1 1
2.3 25 2.7 3.1
Min
Manual Integration Results
RT: 2.78 Expl:m/z 367.00 > 322.00:MgvingSPtAverage_xl
Area: 6024567 ®
147 ot
Amount: 1.679276 3
Amount Units:  ng/ml [
127
g 10
o
S
X8
g
6]
A
2]
6; T T T = T T T 1
2.3 25 27 2.9 3.1
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:43:20
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:44 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_032.d
Injection Date: 08-Jan-2019 22:48:57 Instrument ID: A9
Lims ID: 140-13780-A-1-C Lab Sample ID: 320-13780-1
Client ID: D-2082 R1 Quartz Filter #1
Operator ID: A9\Administrator ALS Bottle#: 21 Worklist Smp#: 3
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
6 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 2
Processing Integration Results
RT: 2.05 30n Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
Area: 760075 B
Amount: 0.046203 28] o
Amount Units: ng/ml 267
247
227
S 20
o
S 18
X
T 16
147
127
107
8]
6]
A
2]
(6 T T T T T T T T 1
16 1.8 2.0 2.2 2.4
Min
Manual Integration Results
RT: 2.05 30- Expl:m/z 298.90 > 99.00£/|oving3PtAverage_xl
Area: 1141237 8
Amount; 0.861133 27 N
Amount Units: ng/ml
247
217
5
8 18]
>
Z 157
>_
127
9
8]
3]
6; T T T T T T T T 1
16 1.8 2.0 2.2 2.4
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:43:36
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:44 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_032.d
Injection Date: 08-Jan-2019 22:48:57 Instrument ID: A9
Lims ID: 140-13780-A-1-C Lab Sample ID: 320-13780-1
Client ID: D-2082 R1 Quartz Filter #1
Operator ID: A9\Administrator ALS Bottle#: 21 Worklist Smp#: 3
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
6 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 1
Processing Integration Results
RT: 2.05 Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
Area: 2088079 787
Amount: 0.046203 7
Amount Units: ng/ml 66
607
g 54
o
S 48
X
S 42
367
307
247
187
127
6]
0 T T T T T - T T T T 1
15 1.7 1.9 2.1 2.3 25

Min

Manual Integration Results
RT: 2.05 Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1

Area: 3113447 787
Amount: 0.861133 72
Amount Units: ng/ml 66
607
541
48
427
367
307
24
187
12

6]

e 2 057

Y ( X10000)

(6 T T T

15 1.7

Min

RT

Reviewer: westendorfc, 09-Jan-2019 11:43:38
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:44 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_032.d
Injection Date: 08-Jan-2019 22:48:57 Instrument ID: A9
Lims ID: 140-13780-A-1-C Lab Sample ID: 320-13780-1
Client ID: D-2082 R1 Quartz Filter #1
Operator ID: A9\Administrator ALS Bottle#: 21 Worklist Smp#: 3
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
15 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 2
Processing Integration Results
RT: 2.78 13- Expl:m/z 363.00 > 169.20:MovingSPtAverage_xl
Area: 383111
Amount: 0.076339 12]
Amount Units: ng/ml 117
107
S 9
o
S 8
X
NG
>
6]
5]
A
3
2]
H
U 1 1 1 1 — 1 1 1 1
2.4 2.6 2.8 3.0 3.2
Min
Manual Integration Results
RT: 2.78 13 Expl:m/z 363.00 > 169.20:MovingSPtAverage_xl
Area: 512422 N
Amount: 0.954238 127 iy
Amount Units: ng/ml 119 2
107
9
o
S g
o
S o
> g
5]
A
3
2]
H
Y T T T T T T T T T 1
2.4 2.6 2.8 3.0 3.2
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:43:46
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento Job No.: 140-13780-1

SDG No.:

Client Sample ID: D-2083 R2 Quartz Filter Lab Sample ID: 140-13780-2

#2

Matrix: Air Lab File ID: 2019.01.08LLAAXX 033.d

Analysis Method: 537 (modified) Date Collected: 12/20/2018 08:00

Extraction Method: None Date Extracted: 12/28/2018 01:41

Sample wt/vol: 1 (Sample) Date Analyzed: 01/08/2019 22:56

Con. Extract Vol.: 50 (mL) Dilution Factor: 1

Injection Volume: 20 (ul) GC Column: Acquity ID: 2.1 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 269672 Units: ng/Sample

CAS NO. COMPOUND NAME RESULT Q RL MDL
375-73-5 Perfluorobutanesulfonic acid (PFBS) 18.2 0.500 0.490
375-85-9 Perfluoroheptanoic acid (PFHpA) 18.8 0.500 0.490
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 17.0 0.500 0.490
375-95-1 Perfluorononanoic acid (PFNA) 19.6 0.500 0.490
1763-23-1 Perfluorooctanesulfonic acid (PFOS) 18.1 0.500 0.490
335-67-1 Perfluorooctanoic acid (PFOA) 21.8 0.500 0.490
CAS NO. ISOTOPE DILUTION SREC Q LIMITS

STL02337 13C3 PFBS 84 25-150
STL01892 13C4 PFHpA 77 25-150
STL00995 13C5 PFNA 86 25-150
STL00990 13C4 PFOA 81 25-150
STL00991 13C4 PFOS 88 25-150
STL00994 1802 PFHxS 85 25-150

FORM I 537 (modified)
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Report Date: 10-Jan-2019 11:21:46

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_033.d
Lims ID: 140-13780-A-2-C
Client ID: D-2083 R2 Quartz Filter #2
Sample Type: Client
Inject. Date: 08-Jan-2019 22:56:27 ALS Bottle#: 22 Worklist Smp#: 4
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Sample Info: 140-13780-a-2-c
Misc. Info.: Plate: 1 Rack: 3
Operator ID: A9\Administrator Instrument ID: A9
Method: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\PFAS_A9.m
Limit Group: LC PFC ICAL
Last Update: 10-Jan-2019 10:32:21 Calib Date: 08-Jan-2019 18:26:16
Integrator: Picker
Quant Method: Isotopic Dilution Quant By: Initial Calibration
Last ICal File: \\chromna\Sacramento\ChromData\A9\20190109-70278.b\2019.01.08ICALAA._008.d
Column1: Det: EXP1
Process Host: CTX0310
First Level Reviewer: westendorfc Date: 09-Jan-2019 11:44:53
Ratio Calibration: None
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | SIN | Flags
D 113C4 PFBA M
217.00>172.00 1.680 1.679 0.001 0.528 5784182 1.89 755 7292 M
2 Perfluorobutanoic acid M
212.90>169.00 1.688 1.679 0.009 1.005 2133000 1.00 107 M
4 Perfluoropentanoic acid
262.90>219.00 2.025 2.014 0.011 1.000 2042614 1.03 92.4
D 313C5PFPeA
267.90 >223.00 2.025 2.022 0.003 0.636 4968574 1.85 74.1 3478
D 513C3PFBS
301.90>80.00 2.057 2.054 0.003 0.647 8547611 1.94 83.5 1083478
6 Perfluorobutanesulfonic acid
298.90 > 80.00 2.057 2.056 0.001 1.000 3235973 0.9122 Target=2.70 1974
298.90>99.00 2.057 2.056 0.001 1.000 1112248 2.91(1.35-4.05) 625
D 913C2 PFHxA
315.00 >270.00 2.393 2.383 0.010 0.752 5825181 1.96 78.2 2928
10 Perfluorohexanoic acid M
313.00 >269.00 2.393 2.384 0.009 1.000 1924504 0.9536 Target=13.92 413
313.00>119.00 2.393 2.384 0.009 1.000 145935 13.19(6.96-20.87) 276 M
D 16 13C4 PFHpA
367.00 >322.00 2.783 2.782 0.001 0.875 7040454 1.92 76.9 2353
D 17 1802 PFHxS
403.00>84.00 2.792 2.782 0.010 0.878 5200296 2.01 84.9 2411
18 Perfluorohexanesulfonic acid
399.00>80.00 2.792 2.782 0.010 1.000 2307975 0.8484 Target=3.80 2252
399.00>99.00 2.792 2.782 0.010 1.000 654443 3.53(1.90-5.70) 295
15 Perfluoroheptanoic acid M
363.00 > 319.00 2.792 2.782 0.010 1.003 2756503 0.9408 Target=4.34 419
363.00 >169.00 2.792 2.782 0.010 1.003 596182 4.62(2.17-6.52) 589 M
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Report Date: 10-Jan-2019 11:21:46

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX _033.d
Ratio Calibration: None
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags

21 1H,1H,2H,2H-perfluorooctanesulfoni

427.00 > 407.00 3.165 3.165 0.0 0.998 770430 0.9361 593

D 20 M2-6:2 FTS

429.00>81.00 3.173 3.165 0.008 0.998 925666 2.56 108 993

* 24 13C2 PFOA

415.00 > 370.00 3.181 3.180 0.001 8025475 2.50 2800
23 Perfluoroheptanesulfonic acid

449.00>80.00 3.181 3.180 0.001 0.893 2352015 0.9628 Target=3.69 1624

449.00>99.00 3.181 3.180 0.001 0.893 556375 4.23(1.84-5.53) 912
26 Perfluorooctanoic acid

413.00 > 369.00 3.189 3.180 0.009 1.002 2911129 1.09 Target=2.72 305

413.00 > 169.00 3.189 3.180 0.009 1.002 1029942 2.83(1.36-4.08) 1022

D 25 13C4 PFOA

417.00 > 372.00 3.181 3.180 0.001 1.000 6449893 2.03 81.2 2324
29 Perfluorooctanesulfonic acid

499.00 >80.00 3.553 3.552 0.001 0.998 2206345 0.9043 Target=4.08 1109

499.00>99.00 3.561 3.552 0.009 1.000 509868 4.33(2.04-6.12) 1150

D 28 13C4 PFOS

503.00 >80.00 3.561 3.552 0.009 1.119 5533240 2.09 87.6 3102
30 Perfluorononanoic acid

463.00 > 419.00 3.568 3.567 0.001 1.000 2396421 0.9807 Target=5.35 306

463.00 > 169.00 3.568 3.567 0.001 1.000 412032 5.82(2.68-8.03) 758

D 31 13C5 PFNA

468.00 > 423.00 3.568 3.567 0.001 1.122 6136449 2.14 85.8 5005

D 33 13C8 FOSA

506.00 >78.00 3.893 3.885 0.008 1.224 2755571 1.58 63.3 1750
34 Perfluorooctanesulfonamide

498.00 >78.00 3.893 3.885 0.008 1.000 3649461 1.14 2565

D 39 M2-8:2 FTS

529.00 >81.00 3.927 3.927 0.0 1.235 95074 2.29 95.7 351

D 36 13C2 PFDA

515.00 > 470.00 3.927 3.927 0.0 1.235 6016961 2.15 86.0 2592
37 1H,1H,2H,2H-perfluorodecanesulfoni

527.00 >507.00 3.927 3.927 0.0 1.000 568812 1.01 1530
38 Perfluorodecanoic acid

513.00 > 469.00 3.927 3.927 0.0 1.000 2807922 1.02  Target=14.23 924

513.00 > 169.00 3.927 3.927 0.0 1.000 183121 15.33(7.12-21.35) 337

D 40 d3-NMeFOSAA

573.00 > 419.00 4.094 4.093 0.0 1.287 1455586 1.98 79.4 2181
41 N-methylperfluorooctanesulfonamido

570.00 > 419.00 4.094 4.093 0.0 1.000 501058 0.99 117
42 Perfluorodecanesulfonic acid

599.00 > 80.00 4.225 4.225 0.0 1.187 1902181 0.9395 Target=4.28 1934

599.00 >99.00 4.225 4.225 0.0 1.187 403568 4.71(2.14-6.43) 1217

D 45 d5-NEtFOSAA

589.00 > 419.00 4.260 4.250 0.010 1.339 1310308 2.14 85.7 1339
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Report Date: 10-Jan-2019 11:21:46

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX _033.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
D 44 13C2 PFUnA
565.00 > 520.00 4.251 4.250 0.001 1.336 4757994 2.16 86.4 3863
43 Perfluoroundecanoic acid
563.00 > 519.00 4.251 4.250 0.001 1.000 1571449 0.99 Target=10.48 341
563.00 > 169.00 4.251 4.250 0.001 1.000 152777 10.29(5.24-15.72) 655
46 N-ethylperfluorooctanesulfonamidoa
584.00 > 419.00 4.260 4.259 0.001 1.000 422107 0.9728 1063
50 Perfluorododecanoic acid
613.00 > 569.00 4.542 4534 0.008 1.000 2254796 1.02  Target=9.37 653
613.00 > 169.00 4.542 4534 0.008 1.000 234080 9.63(4.68-14.05) 680
D 49 13C2 PFDoA
615.00 >570.00 4.542 4.541 0.001 1.428 5742739 2.15 86.1 3487
54 Perfluorotridecanoic acid
663.00 > 619.00 4.811 4.803 0.008 1.059 1730357 0.99 Target=6.18 600
663.00 > 169.00 4.811 4.803 0.008 1.059 304540 5.68(3.09-9.27) 1401
D 55 13C2 PFTeDA
715.00 > 670.00 5.058 5.049 0.009 1.590 4447974 2.40 96.2 4715
56 Perfluorotetradecanoic acid
713.00 > 169.00 5.058 5.050 0.008 1.000 273352 0.9409 Target=1.39 1083
713.00 >219.00 5.050 5.050 0.0 0.998 180908 1.51(0.70-2.09) 822
QC Flag Legend
Review Flags
M - Manually Integrated
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Report Date: 10-Jan-2019 11:21:46

Chrom Revision: 2.3 13

TestAmerica Sacramento

-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_033.d
Injection Date: 08-Jan-2019 22:56:27 Instrument ID: A9

Lims ID: 140-13780-A-2-C Lab Sample ID: 320-13780-2

Client ID: D-2083 R2 Quartz Filter #2

Operator ID: A9\Administrator ALS Bottle#: 22 Worklist Smp#: 4
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

D 113C4 PFBA (M)

2 Perfluorobutanoic acid (M)

4 Perfluoropentanoic acid

Expl:m/z 217.00 > 172.00:Moving3PtAverage_x
o

Expl:m/z 212.90 > 169.00:Moving3PtAverage_x
o

Expl:m/z 262.90 > 219.00:Moving3PtAverage_x
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Min Min
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D 313C5PFPeA D 513C3PFBS 6 Perfluorobutanesulfonic acid
Expl:m/z 267.90 > 223.00:Moving3PtAverage_x Expl:m/z 301.90 > 80.00 Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
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6 Perfluorobutanesulfonic acid

D 913C2 PFHxA

10 Perfluorohexanoic acid

Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
307 ~

Expl:m/z 315.00 > 270.00:Moving3PtAverage_x
™

Expl:m/z 313.00 > 269.00:Moving3PtAverage_x
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10 Perfluorohexanoic acid (M)

D 16 13C4 PFHpA

D 17 1802 PFHxS

Expl:m/z 313.00 > 119.00:Moving3PtAverage_x
™)

Explz:ron_/z 367.00 > 322.00:Moving3PtAverage_x
™

Expll:grl/z 403.00 > 84.00:Moving3PtAverage x1
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Report Date: 10-Jan-2019 11:21:46

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_033.d

18 Perfluorohexanesulfonic acid

18 Perfluorohexanesulfonic acid

15 Perfluoroheptanoic acid

Expl:m/z 399.00 > 80.00:Moving3PtAverage_x3
N

Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
N

Expl:m/z 363.00 > 319.00:Moving3PtAverage_x
N
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15 Perfluoroheptanoic acid (M)

21 1H,1H,2H,2H-perfluorooctanesulfond 20 M2-6:2 FTS

Expl:m/z 363.00 > 169.00:Moving3PtAverage_Xx
N

Expl:m/z 427.00 > 407.00:Moving3PtAverage_X

Expl:m/z 429.00 > 81.00:Moving3PtAverage_x1
o™
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* 24 13C2 PFOA

23 Perfluoroheptanesulfonic acid

23 Perfluoroheptanesulfonic acid

Expl:m/z 415.00 > 370.00:Moving3PtAverage x
i

Expl:m/z 449.00 > 80.00:Moving3PtAverage_x1
—

Expll:@/z 449.00 > 99.00:Moving3PtAverage_x1
-
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26 Perfluorooctanoic acid

26 Perfluorooctanoic acid

D 25 13C4 PFOA

Expl:m/z 413.00 > 369.00:Moving3PtAverage_x

Expl:m/z 413.00 > 169.00:Moving3PtAverage_x

Expl:m/z 417.00 > 372.00:Moving3PtAverage_x
—
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Report Date: 10-Jan-2019 11:21:46

29 Perfluorooctanesulfonic acid

Chrom Revision: 2.3 13-Dec-2018 17:23:12
Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_033.d

29 Perfluorooctanesulfonic acid

D 28 13C4 PFOS

Expl:m/z 499.00 > 80.00:Moving3PtAverage_x3
54 ™

Expll:gl/z 499.00 > 99.00:Moving3PtAverage_x3

Expl:m/z 503.00 > 80.00:Moving3PtAverage_x1
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30 Perfluorononanoic acid

30 Perfluorononanoic acid

D 31 13C5 PFNA

Expl:m/z 463.00 > 419.00:Moving3PtAverage_X
[e)

Expll:?_/z 463.00 > 169.00:Moving3PtAverage_x
[e)

Expl:m/z 468.00 > 423.00:Moving3PtAverage_X
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D 3313C8 FOSA

34 Perfluorooctanesulfonamide

D 39 M2-8:2 FTS

Exp1:m/z 506.00 > 78.00:Moving3PtAverage_x1

Expl:m/z 498.00 > 78.00:Moving3PtAverage_x1
127 ™

Expl:m/z 529.00 > 81.00:Moving3PtAverage_x1
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D 36 13C2 PFDA

37 1H,1H,2H,2H-perfluorodecanesulfoni 38 Perfluorodecanoic acid

Expl:m/z 515.00 > 470.00:Moving3PtAverage_x
N~

Expl:m/z 527.00 > 507.00:Moving3PtAverage_x

Expl:m/z 513.00 > 469.00:Moving3PtAverage_x
N~

N~
5 & & = 2 & g 10
o ™ o ™ o
g8 16 S 167 S
S S S
X 127 X 121 X 6
> g ‘ > > 4
P " >
U 1 1 1 1 \I 1 .‘I \I 1 1 1 1 1 U 1 1 1 1 1 U 1 1 ) 1 1 1 1
3.3 3.6 3.9 4.2 45 3.3 45 3.4 4.3
Min
RT _— RT RT _—
Page 61 of 527 01/25/2019




Report Date: 10-Jan-2019 11:21:46

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_033.d

38 Perfluorodecanoic acid

D 40 d3-NMeFOSAA

41 N-methylperfluorooctanesulfonamido

Expl:m/z 513.00 > 169.00:Moving3PtAverage_x
N~

Expl:m/z 573.00 > 419.00:Moving3PtAverage_x
547 <

Expl:m/z 570.00 > 419.00:Moving3PtAverage_x
<
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42 Perfluorodecanesulfonic acid

42 Perfluorodecanesulfonic acid

D 45 d5-NEtFOSAA

Expl:m/z 599.00 > 80.00:Moving3PtAverage_x1
Lo

Expll:@/z 599.00 > 99.00:Moving3PtAverage x1
Lo

Expléi@/z 589.00 > 419.00:Moving3PtAverage_x
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D 44 13C2 PFUNA

43 Perfluoroundecanoic acid

43 Perfluoroundecanoic acid

Expl:m/z 565.00 > 520.00:Moving3PtAverage x
i

Expl:m/z 563.00 > 519.00:Moving3PtAverage x
-

Explég/z 563.00 > 169.00:Moving3PtAverage_x
i
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46 N-ethylperfluorooctanesulfonamidoa 50 Perfluorododecanoic acid

50 Perfluorododecanoic acid

Expl:m/z 584.00 > 419.00:Moving3PtAverage_x
o

Expl:m/z 613.00 > 569.00:Moving3PtAverage_x

Expl:m/z 613.00 > 169.00:Moving3PtAverage_x
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Report Date: 10-Jan-2019 11:21:46

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_033.d

D 49 13C2 PFDoA

54 Perfluorotridecanoic acid

54 Perfluorotridecanoic acid

Expl:m/z 615.00 > 570.00:Moving3PtAverage_x
N

Expl:m/z 663.00 > 619.00:Moving3PtAverage_x
i

Expll:gl/z 663.00 > 169.00:Moving3PtAverage_x
i

<t —
g 20 2 = &2 = g
I ‘ S &0 8 17
9 S 48 S |
Z 12 z z w
> : > 367 > & J
8] i 24
1 121 3 2
U 1 1 1 1 ” 1 1 1 1 U 1 1 1 1 1 U 1 1 1 1 " 1 |‘ 1 1 1 1 1
3.9 42 4, 5.1 4.4 5.3 4.2 45 48 5.1 5.4
Mi Min
RT RT | | RT P

D 55 13C2 PFTeDA

56 Perfluorotetradecanoic acid

56 Perfluorotetradecanoic acid

Expl:m/z 715.00 > 670.00:Moving3PtAverage_X
[e]

Expll:?/z 713.00 > 169.00:Moving3PtAverage_x
(o]

Expl:m/z 713.00 > 219.00:Moving3PtAverage_X
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Report Date: 10-Jan-2019 11:21:46

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_033.d
Injection Date: 08-Jan-2019 22:56:27 Instrument ID: A9
Lims ID: 140-13780-A-2-C Lab Sample ID: 320-13780-2
Client ID: D-2083 R2 Quartz Filter #2
Operator ID: A9\Administrator ALS Bottle#: 22 Worklist Smp#: 4
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
15 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 2
Processing Integration Results
RT: 2.79 Expl:m/z 363.00 > 169.00:Moving3PtAverage_x1
N
Area: 432900 161
Amount: 0.075263
Amount Units: ng/ml
147
—~ 127
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g
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>
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2.3 25 27 2.9 3.1 3.3
Min
Manual Integration Results
RT: 2.79 Expl:m/z 363.00 > 169.0((3:MovingSPtAverage_xl
Area: 596182 16+ 9
Amount; 0.940784 ¥
Amount Units: ng/ml 141
127
g
8 107
—
X
S 8
8]
A
2]
6; T T T T T T T T 1
2.3 25 27 2.9 3.1 3.3
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:44:42
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento Job No.: 140-13780-1

SDG No.:

Client Sample ID: D-2084 R3 Quartz Filter Lab Sample ID: 140-13780-3

#3

Matrix: Air Lab File ID: 2019.01.08LLAAXX 034.d

Analysis Method: 537 (modified) Date Collected: 12/20/2018 08:00

Extraction Method: None Date Extracted: 12/28/2018 01:41

Sample wt/vol: 1 (Sample) Date Analyzed: 01/08/2019 23:03

Con. Extract Vol.: 50 (mL) Dilution Factor: 1

Injection Volume: 20 (ul) GC Column: Acquity ID: 2.1 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 269672 Units: ng/Sample

CAS NO. COMPOUND NAME RESULT Q RL MDL
375-73-5 Perfluorobutanesulfonic acid (PFBS) 17.8 0.500 0.490
375-85-9 Perfluoroheptanoic acid (PFHpA) 19.4 0.500 0.490
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 17.6 0.500 0.490
375-95-1 Perfluorononanoic acid (PFNA) 19.4 0.500 0.490
1763-23-1 Perfluorooctanesulfonic acid (PFOS) 17.6 0.500 0.490
335-67-1 Perfluorooctanoic acid (PFOA) 21.2 0.500 0.490
CAS NO. ISOTOPE DILUTION SREC Q LIMITS

STL02337 13C3 PFBS 92 25-150
STL01892 13C4 PFHpA 70 25-150
STL00995 13C5 PFNA 84 25-150
STL00990 13C4 PFOA 74 25-150
STL00991 13C4 PFOS 96 25-150
STL00994 1802 PFHxS 88 25-150

FORM I 537 (modified)
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Report Date: 10-Jan-2019 11:21:48

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_034.d

Lims ID: 140-13780-A-3-C

Client ID: D-2084 R3 Quartz Filter #3

Sample Type: Client

Inject. Date: 08-Jan-2019 23:03:59 ALS Bottle#: 23 Worklist Smp#: 5

Injection Vol: 20.0 ul Dil. Factor: 1.0000

Sample Info: 140-13780-a-3-c

Misc. Info.: Plate: 1 Rack: 3

Operator ID: A9\Administrator Instrument ID: A9

Method: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\PFAS_A9.m

Limit Group: LC PFC ICAL

Last Update: 10-Jan-2019 10:32:21 Calib Date: 08-Jan-2019 18:26:16

Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\chromna\Sacramento\ChromData\A9\20190109-70278.b\2019.01.08ICALAA._008.d

Column1: Det: EXP1

Process Host: CTX0310

First Level Reviewer: westendorfc Date: 09-Jan-2019 11:45:24

Ratio Calibration: None

EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags

D 113C4 PFBA

217.00>172.00 1.679 1.679 0.0 0.527 5351558 1.85 73.8 8031
2 Perfluorobutanoic acid M

212.90>169.00 1.679 1.679 0.0 1.000 1952924 0.9855 108 M
4 Perfluoropentanoic acid

262.90 >219.00 2.024 2.014 0.010 1.000 1859422 1.00 87.0

D 313C5PFPeA

267.90 >223.00 2.024 2.022 0.002 0.635 4653830 1.83 73.4 2877

D 513C3PFBS

301.90>80.00 2.056 2.054 0.002 0.645 8864831 2.13 91.5 803778
6 Perfluorobutanesulfonic acid

298.90 > 80.00 2.056 2.056 0.0 1.000 3282722 0.8923 Target=2.70 1950

298.90>99.00 2.056 2.056 0.0 1.000 1139306 2.88(1.35-4.05) 789

D 913C2 PFHxA

315.00 >270.00 2.393 2.383 0.010 0.750 5213303 1.85 74.0 3272
10 Perfluorohexanoic acid

313.00 >269.00 2.393 2.384 0.009 1.000 1736890 0.9617 Target=13.92 421

313.00>119.00 2.393 2.384 0.009 1.000 129307 13.43(6.96-20.87) 268

D 16 13C4 PFHpA

367.00>322.00 2.791 2.782 0.009 0.875 6109433 1.76 70.5 3182

D 17 1802 PFHxS

403.00>84.00 2.791 2.782 0.009 0.875 5128646 2.09 88.5 2785
18 Perfluorohexanesulfonic acid

399.00>80.00 2.791 2.782 0.009 1.000 2366262 0.8820 Target=3.80 1928

399.00>99.00 2.791 2.782 0.009 1.000 646335 3.66(1.90-5.70) 289
15 Perfluoroheptanoic acid

363.00 >319.00 2.791 2.782 0.009 1.000 2466903 0.9702 Target=4.34 470

363.00 >169.00 2.791 2.782 0.009 1.000 520570 4.74(2.17-6.52) 649
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Report Date: 10-Jan-2019 11:21:48

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX _034.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags

21 1H,1H,2H,2H-perfluorooctanesulfoni

427.00 > 407.00 3.165 3.165 0.0 1.000 691542 0.99 597

D 20 M2-6:2 FTS

429.00>81.00 3.165 3.165 0.0 0.993 783756 2.29 96.6 1153

* 24 13C2 PFOA

415.00 > 370.00 3.189 3.180 0.009 7595558 2.50 3073
23 Perfluoroheptanesulfonic acid

449.00>80.00 3.181 3.180 0.001 0.893 2266346 0.8938 Target=3.69 1719

449.00>99.00 3.181 3.180 0.001 0.893 554058 4.09(1.84-5.53) 1124
26 Perfluorooctanoic acid

413.00 > 369.00 3.189 3.180 0.009 1.000 2466064 1.06 Target=2.72 336

413.00 > 169.00 3.189 3.180 0.009 1.000 853203 2.89(1.36-4.08) 1477

D 25 13C4 PFOA

417.00 > 372.00 3.189 3.180 0.009 1.000 5597848 1.86 74.5 3304
29 Perfluorooctanesulfonic acid

499.00 >80.00 3.560 3.552 0.008 1.000 2234327 0.8823 Target=4.08 1996

499.00>99.00 3.560 3.552 0.008 1.000 528040 4.23(2.04-6.12) 1211

D 28 13C4 PFOS

503.00 >80.00 3.560 3.552 0.008 1.117 5743200 2.30 96.0 2928
30 Perfluorononanoic acid

463.00 > 419.00 3.575 3.567 0.008 1.000 2195203 0.9705 Target=5.35 303

463.00 > 169.00 3.575 3.567 0.008 1.000 409816 5.36(2.68-8.03) 743

D 31 13C5 PFNA

468.00 > 423.00 3.575 3.567 0.008 1.121 5680589 2.10 83.9 3401

D 33 13C8 FOSA

506.00>78.00 3.894 3.885 0.009 1.221 2979414 1.81 72.4 2656
34 Perfluorooctanesulfonamide

498.00>78.00 3.894 3.885 0.009 1.000 3627277 1.05 3107

D 39 M2-8:2 FTS

529.00 >81.00 3.937 3.927 0.010 1.235 96840 2.47 103 304

D 36 13C2 PFDA

515.00 > 470.00 3.928 3.927 0.001 1.232 5675316 2.14 85.7 2677
37 1H,1H,2H,2H-perfluorodecanesulfoni

527.00 >507.00 3.937 3.927 0.010 1.000 551156 0.9601 1366
38 Perfluorodecanoic acid

513.00 > 469.00 3.928 3.927 0.001 1.000 2719173 1.04  Target=14.23 811

513.00 > 169.00 3.937 3.927 0.010 1.002 176960 15.37(7.12-21.35) 317

D 40 d3-NMeFOSAA

573.00 > 419.00 4.094 4.093 0.001 1.284 1343300 1.94 77.4 1571
41 N-methylperfluorooctanesulfonamido

570.00 > 419.00 4.094 4.093 0.001 1.000 456478 0.9805 136
42 Perfluorodecanesulfonic acid

599.00 >80.00 4.226 4.225 0.001 1.187 2025838 0.9640 Target=4.28 1601

599.00 >99.00 4.226 4.225 0.001 1.187 443717 4.57(2.14-6.43) 914

D 45 d5-NEtFOSAA

589.00 > 419.00 4.260 4.250 0.010 1.336 1204525 2.08 83.3 1389
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Report Date: 10-Jan-2019 11:21:48

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX _034.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
D 44 13C2 PFUnA
565.00 > 520.00 4.251 4.250 0.001 1.333 4514432 2.17 86.7 4506
43 Perfluoroundecanoic acid
563.00 >519.00 4.251 4.250 0.001 1.000 1529508 1.02 Target=10.48 447
563.00 > 169.00 4.251 4.250 0.001 1.000 154163 9.92(5.24-15.72) 482
46 N-ethylperfluorooctanesulfonamidoa
584.00 > 419.00 4.260 4.259 0.001 1.000 387631 0.9718 1817
50 Perfluorododecanoic acid
613.00 >569.00 4.542 4.534 0.008 1.000 2119449 1.00 Target=9.37 570
613.00 > 169.00 4.550 4.534 0.016 1.002 225181 9.41(4.68-14.05) 836
D 49 13C2 PFDoA
615.00 > 570.00 4.542 4.541 0.001 1.425 5521022 2.19 87.4 4282
54 Perfluorotridecanoic acid
663.00 > 619.00 4.811 4.803 0.008 1.059 1718688 1.03 Target=6.18 616
663.00 > 169.00 4.811 4.803 0.008 1.059 287574 5.98(3.09-9.27) 1014
D 55 13C2 PFTeDA
715.00 > 670.00 5.059 5.049 0.010 1.586 3994376 2.28 91.3 2476
56 Perfluorotetradecanoic acid
713.00 > 169.00 5.059 5.050 0.009 1.000 245476 0.9409 Target=1.39 987
713.00 > 219.00 5.050 5.050 0.0 0.998 177086 1.39(0.70-2.09) 736
QC Flag Legend
Review Flags
M - Manually Integrated
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Report Date: 10-Jan-2019 11:21:48

Chrom Revision: 2.3 13-

TestAmerica Sacramento

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_034.d
Injection Date: 08-Jan-2019 23:03:59 Instrument ID: A9

Lims ID: 140-13780-A-3-C Lab Sample ID: 320-13780-3

Client ID: D-2084 R3 Quartz Filter #3

Operator ID: A9\Administrator ALS Bottle#: 23 Worklist Smp#: 5
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

D 113C4 PFBA

2 Perfluorobutanoic acid (M)

4 Perfluoropentanoic acid

Expll:gl/z 217.00 > 172.00:Moving3PtAverage_x
(<)

Expl:m/z 212.90 > 169.00:Moving3PtAverage_x
487

Expl:m/z 262.90 > 219.00:Moving3PtAverage_x

~ 54 N
s © ~ = N
8 12 A 8 407 g 457 N
8 8 8
— o g 32 o 367
< < <
- I - 247 - 27
> 6 I > >
FH 167 187
< & o o
S
U rrrrriagrrrrrrrrr U 1 1 1 1 1 1 1 1 U 1 1 1 1 1
0.9 1.2 15 1.8 2.1 2.4 1.0 1.3 2.2 1.4 2.6
Min
RT _— RT RT
D 313C5PFPeA D 513C3PFBS 6 Perfluorobutanesulfonic acid
Expl:m/z 267.90 > 223.00:Moving3PtAverage_x Expl:m/z 301.90 > 80.00 Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
N 247 5 78 s
o 127 5) = - 3
o S 201 o~ <) 3%
S o o 657
S S I | S i
> > 252 f
- N ~ Ll
> 6 > 17 ‘ > 397 %
8] : 267 -
3 4 : 13 Fied
A P A
urrmT 111 LI ur T rrrrrprrrjrrorori urirTitrrrryrrirrr i
1.3 1.6 2.8 0.8 1.4 2.0 2.6 3.2 1.3 1.6 1.9 2.2 2.5 2.8
Min Min
RT RT — RT —_—

6 Perfluorobutanesulfonic acid

D 913C2 PFHxA

10 Perfluorohexanoic acid

Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
307 3

Expligl/z 315.00 > 270.00:Moving3PtAverage_x
[92]

Expl:m/z 313.00 > 269.00:Moving3PtAverage_x
™

- S 8 3 ] 3l
g 257 N 8 12 N_‘ 8 40 N‘Q
1S 1S ! 8 1
o 207 ST X a9 327 1
Z 15 Z ! Z :
> > g ¥ Sl
107 2 167
5 3 f 8]
U 1 1 1 1 1 .I. 1 LI 1 1 1 1 U UL .Ilﬁ rrririri U 1 1 1 1 1 1 1 1 1
1.4 1.7 2.0 2.3 2.6 1.6 1.9 2.2 2.5 2.8 3.1 1.7 2.0 2.9
Min Min
RT ————— RT  —— RT —_

10 Perfluorohexanoic acid

D 16 13C4 PFHpA

D 17 1802 PFHxS

Expl:m/z 313.00 > 119.00:Moving3PtAverage_x
™)

Expll:g/z 367.00 > 322.00:Moving3PtAverage_x
—

Expll:grl/z 403.00 > 84.00:Moving3PtAverage x1
—

367 % R R
< S 15 X S ~|
S 307 “' 3 “‘1 8 17 “F
8 : 8 12 : 8 :
S 24 " 3 < 9 =
A ¥ s 7 ~
8]
127 8]
6] 3] )
R
U 1 1 1 1 1 1 U 1 1 1 1 1 1 U 1 1 1 1 LI 1 1 ) 1 1 1 1 1
2.0 26 2.1 33 21 24 27 30 33
Min
RT ! RT RT
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Report Date: 10-Jan-2019 11:21:48

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX _034.d

18 Perfluorohexanesulfonic acid

18 Perfluorohexanesulfonic acid

15 Perfluoroheptanoic acid

Expl:m/z 399.00 > 80.00:Moving3PtAverage_x3
—

Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
-

Expl:m/z 363.00 > 319.00:Moving3PtAverage_x
—

547 2 15] 2 2 2
S N o o S 601 oiff
S - S S a
S 3] S 2 i
> 27 S » > 30 %
187 L i 241 i
“ 3 [ C:::‘
9 : : 127
/‘-:k j [
U 1 1 1 1 L 1 LI 1 1 1 1 U 1 1 1 LI 1 o 1 1 1 U rrrrrjgrrrmnririTruTrl
0.9 1.8 2.7 3.6 4.5 1.0 1.9 2.8 3.7 2.1 2.4 2.7 3.0 3.3
Min Min Min
RT — RT — RT —_

15 Perfluoroheptanoic acid

21 1H,1H,2H,2H-perfluorooctanesulfond 20 M2-6:2 FTS

Expl:m/z 363.00 > 169.00:Moving3PtAverage_Xx
—

Expl:m/z 427.00 > 407.00:Moving3PtAverage_X
Lo

Expl:m/z 429.00 > 81.00:Moving3PtAverage_x1
n

157 207 © ©
~ ~ = ~ 257 b
3 12 S 167 K 8 of
: : ? g
X 9 x 127 X 15
> > > :
8 107 :
41 5] j i
U 1 1 1 1 1 1 1 U 1 1 1 1 1 U 1 1 1 \I. I 1 1 1 1 1
2.3 2.6 3.2 2.6 3.8 2.7 3.0 3.3 3.6
Min
RT —_— RT RT —_—

* 24 13C2 PFOA

23 Perfluoroheptanesulfonic acid

23 Perfluoroheptanesulfonic acid

Expl:m/z 415.00 > 370.00:Moving3PtAverage x
247 [}

Expl:m/z 449.00 > 80.00:Moving3PtAverage_x1

Expl:m/z 449.00 > 99.00:Moving3PtAverage_x1
-

Ise] 727 b= 187
8 “t 8 0 ® 8 15
S 167 ! S S
S 1 S 487 i 3 12
Z 12 : Z 36 i g
> > i >
8] 247 i 8
R
127 k t 3]
U LI LI U LI I\I.I. e rrrri U 1 1 1 1 1
25 3.7 25 2.8 3.1 34 3.7 2.8 3.1 3.4
Min Min
RT RT I— RT | ,

26 Perfluorooctanoic acid

26 Perfluorooctanoic acid

D 25 13C4 PFOA

Expl:m/z 413.00 > 369.00:Moving3PtAverage_x
()]

Expl:m/z 413.00 > 169.00:Moving3PtAverage_x
()]

Expl:m/z 417.00 > 372.00:Moving3PtAverage_x
[©)]

7 3 _ %5 3 5 159 3
S 607 « S @ a “
3 o 207 S 121 A
S 48 | S ‘ S
P ‘ X 157 X
> 36 \ > o >
267 i it
127 H& 51 k j o
S it L
ur-nr 11T 1T 1 r T 1 1T 11T AL IR D D D D D D1 D N B | urririrrrrjrrriagrrirrird
2.0 2.6 3.2 3.8 4.4 1.6 2.5 3.4 43 24 27 30 33 36 39
Min Min Min
RT — RT — RT [ ———
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Report Date: 10-Jan-2019 11:21:48

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX _034.d

29 Perfluorooctanesulfonic acid

29 Perfluorooctanesulfonic acid

D 28 13C4 PFOS

Explé@/z 499.00 > 80.00:Moving3PtAverage_x3
o

Expll:@/z 499.00 > 99.00:Moving3PtAverage_x3
o

Expl:m/z 503.00 > 80.00:Moving3PtAverage_x1
o

© © 207 ol
—_ n — ] L =) n
S 507 ™ S 15 ™ S o
8 8 g 16] :
=] 407 S 127 1 S -
127 5
Z 30 X 9 ] = :
> > > s [
207 8] i i
A A 1

U 1 1 1 Ll 1 1 Ll 1 1 1 U rrrrarrrrrorord U 1 1 1 1 LI 1 1 1

1.9 2.8 3.7 4.6 2.1 2.7 3.3 3.9 4.5 2.9 3.2 35 4.1
Min Min Min

RT — RT — RT —_

30 Perfluorononanoic acid

30 Perfluorononanoic acid

D 31 13C5 PFNA

Expl:m/z 463.00 > 419.00:Moving3PtAverage_X

Expll:?_/z 463.00 > 169.00:Moving3PtAverage_x

Explz:g/z 468.00 > 423.00:Moving3PtAverage_x
n

727 N 2k ~
— 0 — of| =) L
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3.1 3.4 3.7 4.0 3.1 34 3.7 4.0 2.9 3.2 4.1
Min Min
RT —_ RT [ | RT e —

D 3313C8 FOSA

34 Perfluorooctanesulfonamide

D 39 M2-8:2 FTS

Expll:g/z 506.00 > 78.00:Moving3PtAverage_x1

Expll:gw/z 498.00 > 78.00:Moving3PtAverage_x1
] <

Expl:m/z 529.00 > 81.00:Moving3PtAverage_x1
N

<
S 1o & 5 24 427 3
S “F g 1% “H S 35 ”}
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2 3 Jk 7
U 1 1 1 1 1 1 1 U L I. i rrror U 1 1 1 1 1
3.4 3.7 4.3 32 35 38 41 44 3.6 4.2
Min Min
RT —_ RT P RT | i

D 36 13C2 PFDA

37 1H,1H,2H,2H-perfluorodecanesulfoni 38 Perfluorodecanoic acid

Expl:m/z 515.00 > 470.00:Moving3PtAverage_x
247 ©

Expl:m/z 527.00 > 507.00:Moving3PtAverage_x

Expl:m/z 513.00 > 469.00:Moving3PtAverage_x
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Report Date: 10-Jan-2019 11:21:48

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX _034.d

38 Perfluorodecanoic acid

D 40 d3-NMeFOSAA

41 N-methylperfluorooctanesulfonamido

Expl:m/z 513.00 > 169.00:Moving3PtAverage_x

Expl:m/z 573.00 > 419.00:Moving3PtAverage_x
<

Expll:gl/z 570.00 > 419.00:Moving3PtAverage_x
<

N~
] 3 _ 3 A g
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o o o
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Min Min
RT ! RT —_ RT —

42 Perfluorodecanesulfonic acid

42 Perfluorodecanesulfonic acid

D 45 d5-NEtFOSAA

Expl:m/z 599.00 > 80.00:Moving3PtAverage_x1
©

Explz:g/z 599.00 > 99.00:Moving3PtAverage x1
(]

Expl:m/z 589.00 > 419.00:Moving3PtAverage_X
Q|
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D 44 13C2 PFUNA

43 Perfluoroundecanoic acid

43 Perfluoroundecanoic acid

Expll:@/z 565.00 > 520.00:Moving3PtAverage_x
-

Expl:m/z 563.00 > 519.00:Moving3PtAverage x
-

Expl:m/z 563.00 > 169.00:Moving3PtAverage x
-
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Min Min Min
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46 N-ethylperfluorooctanesulfonamidoa 50 Perfluorododecanoic acid

50 Perfluorododecanoic acid

Expligl/z 584.00 > 419.00:Moving3PtAverage_x
o

Expl:m/z 613.00 > 569.00:Moving3PtAverage_x
N

Expl:m/z 613.00 > 169.00:Moving3PtAverage_x
[
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Report Date: 10-Jan-2019 11:21:48

Data File: \chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX _034.d

D 49 13C2 PFDoA

Chrom Revision: 2.3 13-Dec-2018 17:23:12

54 Perfluorotridecanoic acid

54 Perfluorotridecanoic acid

Expl:m/z 615.00 > 570.00:Moving3PtAverage_x
N

Expl:m/z 663.00 > 619.00:Moving3PtAverage_x
-

Expll:gl/z 663.00 > 169.00:Moving3PtAverage_x
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D 55 13C2 PFTeDA

56 Perfluorotetradecanoic acid

56 Perfluorotetradecanoic acid

Expl:m/z 715.00 > 670.00:Moving3PtAverage_X
)

Expl:m/z 713.00 > 169.00:Moving3PtAverage_X
)

Expl:m/z 713.00 > 219.00:Moving3PtAverage_X
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Lab Name:

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

TestAmerica Sacramento

SDG No.:

Job No.: 140-13780-1

Client Sample ID:

D-2085 R1 XAD-2 Resin #1

Lab Sample ID: 140-13780-4

Matrix: Air Lab File ID: 2019.01.08LLAAXX 037.d

Analysis Method: 537 (modified) Date Collected: 12/20/2018 08:00

Extraction Method: None Date Extracted: 12/20/2018 12:25

Sample wt/vol: 1 (Sample) Date Analyzed: 01/08/2019 23:26

Con. Extract Vol.: 360 (mL) Dilution Factor: 1

Injection Volume: 20 (ul) GC Column: Acquity ID: 2.1 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 269672 Units: ng/Sample

CAS NO. COMPOUND NAME RESULT Q RL MDL
375-73-5 Perfluorobutanesulfonic acid (PFBS) 31.1 | B 0.500 0.490
375-85-9 Perfluoroheptanoic acid (PFHpA) 18.9 | B 0.500 0.490
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 18.2 | B 0.500 0.490
375-95-1 Perfluorononanoic acid (PFNA) 19.1 0.500 0.490
1763-23-1 Perfluorooctanesulfonic acid (PFOS) 18.4 B 0.500 0.490
335-67-1 Perfluorooctanoic acid (PFOA) 20.8 0.500 0.490
CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STL02337 13C3 PFBS 56 25-150
STL01892 13C4 PFHpA 77 25-150
STL0O0995 13C5 PFNA 100 25-150
STL00990 13C4 PFOA 94 25-150
STL0O0991 13C4 PFOS 105 25-150
STL00994 1802 PFHxS 89 25-150
FORM I 537 (modified)
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Report Date: 10-Jan-2019 11:21:34

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Lims ID: 140-13780-A-4-C
Client ID: D-2085 R1 XAD-2 Resin #1
Sample Type: Client
Inject. Date: 08-Jan-2019 23:26:31 ALS Bottle#: 25 Worklist Smp#: 8
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Sample Info: 140-13780-a-4-c
Misc. Info.: Plate: 1 Rack: 3
Operator ID: A9\Administrator Instrument ID: A9
Method: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\PFAS_A9.m
Limit Group: LC PFC ICAL
Last Update: 10-Jan-2019 10:32:21 Calib Date: 08-Jan-2019 18:26:16
Integrator: Picker
Quant Method: Isotopic Dilution Quant By: Initial Calibration
Last ICal File: \\chromna\Sacramento\ChromData\A9\20190109-70278.b\2019.01.08ICALAA._008.d
Column1: Det: EXP1
Process Host: CTX0310
First Level Reviewer: westendorfc Date: 09-Jan-2019 11:49:25
Ratio Calibration: None
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | SIN | Flags
D 113C4 PFBA
217.00>172.00 1.676 1.679 -0.003 0.527 2393130 0.8930 35.7 398
2 Perfluorobutanoic acid M
212.90>169.00 1.684 1.679 0.005 1.005 666667 0.7523 83 M
4 Perfluoropentanoic acid M
262.90 >219.00 2.019 2.014 0.005 1.000 1108078 0.9456 324 M
D 313C5PFPeA M
267.90 >223.00 2.019 2.022 -0.003 0.635 2929249 1.25 500 753 M
D 513C3PFBS
301.90>80.00 2.051 2.054 -0.003 0.645 5051139 1.31 56.4 77426
6 Perfluorobutanesulfonic acid M
298.90 > 80.00 2.062 2.056 0.006 1.006 3255792 155 Target=2.70 214 M
298.90>99.00 2.051 2.056 -0.005 1.000 1143225 2.85(1.35-4.05) 118 M
D 913C2 PFHxA M
315.00 >270.00 2.392 2.383 0.009 0.752 4503518 1.73 69.1 2138 M
10 Perfluorohexanoic acid M
313.00 >269.00 2.392 2.384 0.008 1.000 1741163 1.12  Target=13.92 117 M
313.00>119.00 2.392 2.384 0.008 1.000 127854 13.62(6.96-20.87) 53.3 M
D 16 13C4 PFHpA M
367.00 >322.00 2.781 2.782 -0.001 0.875 6172360 1.93 77.1 2110 M
D 17 1802 PFHxS M
403.00>84.00 2.790 2.782 0.008 0.877 4740780 2.09 885 2988 M
18 Perfluorohexanesulfonic acid M
399.00 >80.00 2.790 2.782 0.008 1.000 2262788 0.9124 Target=3.80 41.4
399.00>99.00 2.790 2.782 0.008 1.000 591119 3.83(1.90-5.70) 96.6 M
15 Perfluoroheptanoic acid M
363.00 > 319.00 2.790 2.782 0.008 1.003 2433773 0.9475 Target=4.34 120 M
363.00 >169.00 2.781 2.782 -0.001 1.000 533459 4.56(2.17-6.52) 242 M
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Report Date: 10-Jan-2019 11:21:34

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Ratio Calibration: None
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags

21 1H,1H,2H,2H-perfluorooctanesulfoni

427.00 > 407.00 3.164 3.165 -0.001 1.000 907132 0.9208 791

D 20 M2-6:2 FTS M

429.00>81.00 3.164 3.165 -0.001 0.995 1108035 3.51 148 615 M

* 24 13C2 PFOA

415.00 > 370.00 3.180 3.180 0.0 7018247 2.50 2682
23 Perfluoroheptanesulfonic acid

449.00 > 80.00 3.180 3.180 0.0 0.893 2331608 0.9091 Target=3.69 454

449.00>99.00 3.180 3.180 0.0 0.893 569703 4.09(1.84-5.53) 647
26 Perfluorooctanoic acid

413.00 > 369.00 3.180 3.180 0.0 1.000 2814965 1.04  Target=2.72 174

413.00 > 169.00 3.180 3.180 0.0 1.000 993069 2.83(1.36-4.08) 782

D 2513C4 PFOA

417.00 > 372.00 3.180 3.180 0.0 1.000 6513137 2.34 93.8 2381
29 Perfluorooctanesulfonic acid

499.00>80.00 3.551 3.552 -0.001 0.998 2359622 0.9211 Target=4.08 683

499.00>99.00 3.551 3.552 -0.001 0.998 567518 4.16(2.04-6.12) 592

D 28 13C4 PFOS

503.00 >80.00 3.559 3.552 0.007 1.119 5809518 2.51 105 2684
30 Perfluorononanoic acid

463.00 > 419.00 3.566 3.567 -0.001 1.000 2362467 0.9525 Target=5.35 156

463.00 > 169.00 3.566 3.567 -0.001 1.000 439130 5.38(2.68-8.03) 435

D 31 13C5 PFNA

468.00 > 423.00 3.566 3.567 -0.001 1.122 6228684 2.49 99.5 2746

D 33 13C8 FOSA

506.00 >78.00 3.884 3.885 -0.001 1.222 3360240 2.21 88.3 2790
34 Perfluorooctanesulfonamide

498.00>78.00 3.884 3.885 -0.001 1.000 4091099 1.05 927

D 39 M2-8:2 FTS

529.00 >81.00 3.918 3.927 -0.009 1.232 100604 2.77 116 308

D 36 13C2 PFDA

515.00 > 470.00 3.926 3.927 -0.001 1.235 5966013 2.44 97.5 3090
37 1H,1H,2H,2H-perfluorodecanesulfoni

527.00 >507.00 3.926 3.927 -0.001 1.002 603504 1.01 1418
38 Perfluorodecanoic acid

513.00 > 469.00 3.926 3.927 -0.001 1.000 2824852 1.03 Target=14.23 457

513.00 > 169.00 3.926 3.927 -0.001 1.000 173594 16.27(7.12-21.35) 210

D 40 d3-NMeFOSAA

573.00 > 419.00 4.082 4.093 -0.011 1.284 1579616 2.46 98.5 1481
41 N-methylperfluorooctanesulfonamido

570.00 > 419.00 4.092 4.093 -0.001 1.002 501975 0.9169 91.6
42 Perfluorodecanesulfonic acid

599.00 >80.00 4.224 4.225 -0.001 1.187 2091819 0.9840 Target=4.28 1163

599.00 >99.00 4.215 4.225 -0.010 1.184 430959 4.85(2.14-6.43) 739

D 45 d5-NEtFOSAA

589.00 > 419.00 4.250 4.250 0.0 1.336 1533602 2.87 115 1854
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Report Date: 10-Jan-2019 11:21:34

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
D 44 13C2 PFUnA
565.00 > 520.00 4.250 4.250 0.0 1.336 5007375 2.60 104 2244
43 Perfluoroundecanoic acid
563.00 >519.00 4.250 4.250 0.0 1.000 1608389 0.9631 Target=10.48 337
563.00 > 169.00 4.241 4.250 -0.009 0.998 162490 9.90(5.24-15.72) 321
46 N-ethylperfluorooctanesulfonamidoa
584.00 > 419.00 4.258 4.259 -0.001 1.002 498989 0.9825 853
50 Perfluorododecanoic acid
613.00 >569.00 4.541 4.534 0.007 1.000 2433924 0.99 Target=9.37 477
613.00 > 169.00 4.541 4.534 0.007 1.000 250753 9.71(4.68-14.05) 607
D 49 13C2 PFDoA
615.00 > 570.00 4.541 4.541 0.0 1.428 6375329 2.73 109 2727
54 Perfluorotridecanoic acid
663.00 > 619.00 4.803 4.803 0.0 1.058 2229171 1.15 Target=6.18 902
663.00 > 169.00 4.803 4.803 0.0 1.058 363862 6.13(3.09-9.27) 1127
D 55 13C2 PFTeDA
715.00 > 670.00 5.049 5.049 0.0 1.588 4598771 2.84 114 4636
56 Perfluorotetradecanoic acid
713.00 > 169.00 5.049 5.050 -0.001 1.000 276807 0.9216 Target=1.39 1160
713.00 > 219.00 5.049 5.050 -0.001 1.000 194364 1.42(0.70-2.09) 625
QC Flag Legend
Review Flags
M - Manually Integrated
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Report Date: 10-Jan-2019 11:21:34

Chrom Revision: 2.3 13-Dec-2018 17:23:12
TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Injection Date: 08-Jan-2019 23:26:31 Instrument ID: A9

Lims ID: 140-13780-A-4-C Lab Sample ID: 320-13780-4

Client ID: D-2085 R1 XAD-2 Resin #1

Operator ID: A9\Administrator ALS Bottle#: 25 Worklist Smp#: 8
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

D 113C4 PFBA

2 Perfluorobutanoic acid (M)

4 Perfluoropentanoic acid (M)

Expl:m/z 217.00 > 172.00:Moving3PtAverage_x
(o]

Expl&g/z 212.90 > 169.00:Moving3PtAverage_x

Expl:m/z 262.90 > 219.00:Moving3PtAverage_x
307 )

607 Py
~ f S 367 o 257
8 50 - 8 g
S 40 S 29] S 207
X ] X 22 X 15
> 307 ] > >
201 ; 157 107
107 IR 8 5
e 1
U rrrrrrrrrrigrrrrrriri L 1 1 1 ! 1 1 1 U
0.7 10 13 16 19 22 25 1.4 1.7 2.0 1.4
Min Min
RT — RT

D 313C5 PFPeA (M)

D 513C3 PFBS

6 Perfluorobutanesulfonic acid (M)

Expl:m/z 267.90 > 223.00:Moving3PtAverage_x
o)

Expl:m/z 301.90 > 80.00
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6 Perfluorobutanesulfonic acid (M)

D 9 13C2 PFHxA (M)

10 Perfluorohexanoic acid (M)

Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
307 —

Exp1:m/z 315.00 > 270.00:Moving3PtAverage_x
127 o
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10 Perfluorohexanoic acid (M)

D 16 13C4 PFHpA (M)

D 17 1802 PFHxS (M)

Expl:m/z 313.00 > 119.00:Moving3PtAverage_x
N

Expl:m/z 367.00 > 322.00:Moving3PtAverage_x
—

Expl:m/z 403.00 > 84.00:Moving3PtAverage_x1
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Report Date: 10-Jan-2019 11:21:34

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_037.d

18 Perfluorohexanesulfonic acid

18 Perfluorohexanesulfonic acid (M)

15 Perfluoroheptanoic acid (M)

Expl:m/z 399.00 > 80.00:Moving3PtAverage_x3
o

Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3

Expl:m/z 363.00 > 319.00:Moving3PtAverage_x
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15 Perfluoroheptanoic acid (M)

21 1H,1H,2H,2H-perfluorooctanesulfonD 20 M2-6:2 FTS (M)

Expl:m/z 363.00 > 169.00:Moving3PtAverage_Xx

Expl:m/z 427.00 > 407.00:Moving3PtAverage_X
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Explég/z 429.00 > 81.00:Moving3PtAverage x1
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* 24 13C2 PFOA

23 Perfluoroheptanesulfonic acid

23 Perfluoroheptanesulfonic acid

Expl:m/z 415.00 > 370.00:Moving3PtAverage x
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26 Perfluorooctanoic acid

26 Perfluorooctanoic acid

D 25 13C4 PFOA

Expl:m/z 413.00 > 369.00:Moving3PtAverage_x

Expl:m/z 413.00 > 169.00:Moving3PtAverage_x
o
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Report Date: 10-Jan-2019 11:21:34

29 Perfluorooctanesulfonic acid

Chrom Revision: 2.3 13-Dec-2018 17:23:12
Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_037.d

29 Perfluorooctanesulfonic acid

D 28 13C4 PFOS

Expl:m/z 499.00 > 80.00:Moving3PtAverage_x3
—

Expl:m/z 499.00 > 99.00:Moving3PtAverage_x3
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30 Perfluorononanoic acid

30 Perfluorononanoic acid

D 31 13C5 PFNA

Expl:m/z 463.00 > 419.00:Moving3PtAverage_X
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D 3313C8 FOSA

34 Perfluorooctanesulfonamide

D 39 M2-8:2 FTS

Expll:g/z 506.00 > 78.00:Moving3PtAverage_x1
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Expl:m/z 498.00 > 78.00:Moving3PtAverage_x1

Expl:m/z 529.00 > 81.00:Moving3PtAverage_x1
[ee]

a & a 307 3
S 101 o g 17 5 )
8 8 8 24 i
S 8 S o o b
- - - k
X 6 z Z 18] i
> > >
A 127
2] 3 8]
U 1 1 1 1 1 U - 1 1 1 1 U 1 1 1 1 1 U 1 1 1 LI} — 1
3.2 35 4.4 3.3 4.5 34 3.7
Min
RT —_— RT RT —_—

D 36 13C2 PFDA

37 1H,1H,2H,2H-perfluorodecanesulfoni 38 Perfluorodecanoic acid

Expl:m/z 515.00 > 470.00:Moving3PtAverage_x
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Report Date: 10-Jan-2019 11:21:34

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_037.d

38 Perfluorodecanoic acid

D 40 d3-NMeFOSAA

41 N-methylperfluorooctanesulfonamido

Expl:m/z 513.00 > 169.00:Moving3PtAverage_x
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42 Perfluorodecanesulfonic acid

42 Perfluorodecanesulfonic acid

D 45 d5-NEtFOSAA
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D 44 13C2 PFUNA

43 Perfluoroundecanoic acid

43 Perfluoroundecanoic acid

Expll:@/z 565.00 > 520.00:Moving3PtAverage_x
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46 N-ethylperfluorooctanesulfonamidoa 50 Perfluorododecanoic acid

50 Perfluorododecanoic acid

Expl:m/z 584.00 > 419.00:Moving3PtAverage_x
[ee]

Expl:m/z 613.00 > 569.00:Moving3PtAverage_x
—

Expl:m/z 613.00 > 169.00:Moving3PtAverage_x
—

15 q s 107 B __ 107
S & S ¥ S
g 12 S 8 k g §
— — 1 —
X X 6 b X 6
Z Z il Z
> > A Fr‘i > 4
2 FE 2
B
U 1 1 1 LI 1 L 1 1 1 1 U 1 1 1 1 1 LI 1 1 1 1 U 1 1 1 1
2.0 3.2 4.4 5.6 4.0 43 4.6 4.9 4.0
Min Min
RT — RT —_— RT
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Report Date: 10-Jan-2019 11:21:34

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_037.d

D 49 13C2 PFDoA

54 Perfluorotridecanoic acid

54 Perfluorotridecanoic acid

Expl:m/z 615.00 > 570.00:Moving3PtAverage_x
-

Expl:m/z 663.00 > 619.00:Moving3PtAverage_x
(92

Expl:m/z 663.00 > 169.00:Moving3PtAverage_x
[92]

s 5 107 2 _ 1
S 20 ] < )
8 S s S 121
9 167 =] =]
X X & X 9
s 17 Ny Ny
8 4 8
4 2] - 3]
U 1 1 1 ” 1 |‘| 1 1 1 1 U 1 1 1 1 ‘l |. 1 ‘l 1 1 1 1 U 1 1 1
4.0 4.3 4.6 4.9 4.2 45 48 5.1 5.4 4.4
Min Min
RT RT A RT | :

D 55 13C2 PFTeDA

56 Perfluorotetradecanoic acid

56 Perfluorotetradecanoic acid

Expl:m/z 715.00 > 670.00:Moving3PtAverage_Xx
)

Expll:?/z 713.00 > 169.00:Moving3PtAverage_x
)

Expl:m/z 713.00 > 219.00:Moving3PtAverage_X
(o]

g 7 S -~ 10 S| 7] S
S 157 0 S ©op S 657
8 8 s S
S 17 S S 577
x ‘\ x o x
> 9 i > > 39
&1 A A _ 267
3 pa r‘ : 13
U LI L D N B I. .I rprrrir U 1 1 1 LN — 1 I 1 1 1 1 U 1 1 1 1 1
43 46 49 52 55 58 45 4.8 5.1 5.4 4.7 5.0 5.3
Min Min Min
RT ——— RT — RT | !
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Report Date: 10-Jan-2019 11:21:35

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Injection Date: 08-Jan-2019 23:26:31 Instrument ID: A9
Lims ID: 140-13780-A-4-C Lab Sample ID: 320-13780-4
Client ID: D-2085 R1 XAD-2 Resin #1
Operator ID: A9\Administrator ALS Bottle#: 25 Worklist Smp#: 8
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
D 16 13C4 PFHpA, CAS: STL01892
Signal: 1
Processing Integration Results
RT: 2.78 Expl:m/z 367.00 > 322.00:Moving3PtAverage_x1
Area: 4459729 161 §
Amount: 1.391913 N
Amount Units: ng/ml (1
147 i
5 127 ]
8 “
§ L
107
>
8]
8]
A
2]
U 1 1 1 1 1 — I = Ll 1 1 1
2.2 2.4 2.6 2.8 3.0 3.2
Min
Manual Integration Results
RT: 2.78 Expl:m/z 367.00 > 322.00:MF?ving?,PtAverage_xl
Area: 6172360 161 2
Amount; 1.926437 o
Amount Units: ng/ml 14 '
12
o
8
8 107
—
X
S 8
8]
A
2]
U 1 1 Ll 1 1 1 (L 1 1
2.2 24 2.6 2.8 3.0 3.2
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:50:28
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:35 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Injection Date: 08-Jan-2019 23:26:31 Instrument ID: A9
Lims ID: 140-13780-A-4-C Lab Sample ID: 320-13780-4
Client ID: D-2085 R1 XAD-2 Resin #1
Operator ID: A9\Administrator ALS Bottle#: 25 Worklist Smp#: 8
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
D 17 1802 PFHxS, CAS: STL00994
Signal: 1
Processing Integration Results
RT: 2.79 15 Expl:m/z 403.00 > 84.00:Mooving3PtAverage_xl
Area: 3362584 R
Amount: 1.484568 12] o
Amount Units:  ng/ml 11 {
107 55‘
g 9
o
S 8
X
NG
>
6]
5]
A
3
2]
H
(6 T T T T T T 1 T T T 1
2.2 2.4 2.6 2.8 3.0 3.2
Min
Manual Integration Results
RT: 2.79 13 Expl:m/z 403.00 > 84.00:Mc2:\}/ing3PtAverage_xl
Area: 4740780 9
Amount; 2.093036 .l al
Amount Units:  ng/ml 119 ;
107
=~ 9
3
S g
o
S o
> g
5]
A
3
2]
H
U 1 1 L 1 LI 1 1 1
2.2 24 3.0 3.2
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:50:24
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:35

Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Injection Date: 08-Jan-2019 23:26:31 Instrument ID: A9
Lims ID: 140-13780-A-4-C Lab Sample ID: 320-13780-4
Client ID: D-2085 R1 XAD-2 Resin #1
Operator ID: A9\Administrator ALS Bottle#: 25 Worklist Smp#: 8
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
6 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 1
Processing Integration Results
RT: 2.06 90+ Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
Area: 2382422
Amount; 0.012628 8 o
Amount Units:  ng/ml 78] N
727
667
S 60
o
S 54
X
S 48
427
367
307
24
187
127
6]
6; T T — T 1
1.5 1.7 2.3 25
Min
Manual Integration Results
RT: 2.06 Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
Area: 3255792 8 s
Amount: 1.553156 S
Amount Units: ng/ml iy A
707
637
8 567
S
<497
> 42
357
287
217
147 :
U 1 1 L] >I 1 I- l‘ 1 1
15 1.7 1.9 21 23 25
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:50:50
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:35 Chrom Revision: 2.3 13-Dec-2018 17:23:12

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Injection Date: 08-Jan-2019 23:26:31 Instrument ID: A9
Lims ID: 140-13780-A-4-C Lab Sample ID: 320-13780-4
Client ID: D-2085 R1 XAD-2 Resin #1
Operator ID: A9\Administrator ALS Bottle#: 25 Worklist Smp#: 8
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
6 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 2
Processing Integration Results
RT: 2.05 30- Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
Area: 775301
Amount: 0.012628 28]
Amount Units:  ng/ml 267
247
227
S 20
o
g 18
X
S 167
147
127
107
8]
8]
A
2]
U 1 1 1 1 1 1 i 1 1 1
15 1.7 1.9 21 23 25
Min
Manual Integration Results
RT: 2.05 30 Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
Area: 1143225
Amount: 1.553156 271
Amount Units: ng/ml
247
217
=)
S 187
=
Z 15
>_
127
9
8]
3]
U 1 1 1
15 23 25
RT
Reviewer: westendorfc, 09-Jan-2019 11:50:52
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
Page 86 of 527 01/25/2019



Report Date: 10-Jan-2019 11:21:35 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Injection Date: 08-Jan-2019 23:26:31 Instrument ID: A9
Lims ID: 140-13780-A-4-C Lab Sample ID: 320-13780-4
Client ID: D-2085 R1 XAD-2 Resin #1
Operator ID: A9\Administrator ALS Bottle#: 25 Worklist Smp#: 8
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
15 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 2
Processing Integration Results
RT: 2.78 e Expl:m/z 363.00 > 169.00:Mg‘vingSPtAverage_xl
Area: 388015
Amount: 0.008568 13]
Amount Units: ng/ml 127
117
107
o
8 9
3
X 8
> 7
61
5]
A
3
2]
H
(6 T T T T T ™ T T 1
2.3 25 2.7 2.9 3.1
Min
Manual Integration Results
RT: 2.78 1 Expl:m/z 363.00 > 169.00:MgvingSPtAverage_xl
Area: 533459 . S
Amount: 0.947460 o
Amount Units: ng/ml 12]
117
107
g 9
o
S 8
A
>_
6]
5]
A
3
2]
H
U 1 1 1 1 1 1 1
2.3 25 2.9 3.1
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:51:18
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:35 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Injection Date: 08-Jan-2019 23:26:31 Instrument ID: A9
Lims ID: 140-13780-A-4-C Lab Sample ID: 320-13780-4
Client ID: D-2085 R1 XAD-2 Resin #1
Operator ID: A9\Administrator ALS Bottle#: 25 Worklist Smp#: 8
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
15 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 1
Processing Integration Results
RT: 2.79 Expl:m/z 363.00 > 319.00:Moving3PtAverage_x1
Area: 1980908 6071 8
Amount: 0.008568 567
Amount Units: ng/ml 52
487
__4an
o
o
=
z
> 32
287
247
207
167
127
8]
A
U 1 1 1 1 1 1
23 25 31
Manual Integration Results
RT: 2.79 Expl:m/z 363.00 > 319.00:Moving3PtAverage_x1
Area: 2433773 601 5
Amount: 0.947460 557
Amount Units:  ng/ml 501
457
S 407
o
8 357
X
T 30
257
207
157
107
5]
U 1 1 1 1 1
23 25 . 31
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:51:20
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:35 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_037.d
Injection Date: 08-Jan-2019 23:26:31 Instrument ID: A9
Lims ID: 140-13780-A-4-C Lab Sample ID: 320-13780-4
Client ID: D-2085 R1 XAD-2 Resin #1
Operator ID: A9\Administrator ALS Bottle#: 25 Worklist Smp#: 8
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
18 Perfluorohexanesulfonic acid, CAS: 355-46-4
Signal: 2
Processing Integration Results
RT: 2.79 13- Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
Area: 647290 9
Amount: 0.010138 127 v
Amount Units: ng/ml 117
107
S 9
o
S 8
X
NG
>
8]
5]
A
3]
2]
H
U 1 1 LI 1 1
2.0 2.2 2.4
Min
Manual Integration Results
RT: 2.79 13 Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
Area: 591119 2
Amount: 0.912405 12 ¥
Amount Units: ng/ml 119
107
9]
o
S g
o
< 7
> &
5]
A
3]
2]
H
U 1 1 1 1 1
2.0 2.2 2.4
RT
Reviewer: westendorfc, 09-Jan-2019 11:51:27
Audit Action: Manually Integrated Audit Reason: Baseline
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Lab Name:

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

TestAmerica Sacramento

SDG No.:

Job No.: 140-13780-1

Client Sample ID:

D-2086 R2 XAD-2 Resin #2

Lab Sample ID: 140-13780-5

Matrix: Air Lab File ID: 2019.01.08LLAAXX 038.d

Analysis Method: 537 (modified) Date Collected: 12/20/2018 08:00

Extraction Method: None Date Extracted: 12/20/2018 12:25

Sample wt/vol: 1 (Sample) Date Analyzed: 01/08/2019 23:34

Con. Extract Vol.: 360 (mL) Dilution Factor: 1

Injection Volume: 20 (ul) GC Column: Acquity ID: 2.1 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 269672 Units: ng/Sample

CAS NO. COMPOUND NAME RESULT Q RL MDL
375-73-5 Perfluorobutanesulfonic acid (PFBS) 42.7 | B 0.500 0.490
375-85-9 Perfluoroheptanoic acid (PFHpA) 20.2 | B 0.500 0.490
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 19.0 | B 0.500 0.490
375-95-1 Perfluorononanoic acid (PFNA) 19.5 0.500 0.490
1763-23-1 Perfluorooctanesulfonic acid (PFOS) 19.3 | B 0.500 0.490
335-67-1 Perfluorooctanoic acid (PFOA) 19.5 0.500 0.490
CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STL02337 13C3 PFBS 49 25-150
STL01892 13C4 PFHpA 75 25-150
STL0O0995 13C5 PFNA 103 25-150
STL00990 13C4 PFOA 98 25-150
STL0O0991 13C4 PFOS 108 25-150
STL00994 1802 PFHxS 81 25-150
FORM I 537 (modified)
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Report Date: 10-Jan-2019 11:21:37

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Lims ID: 140-13780-A-5-C

Client ID: D-2086 R2 XAD-2 Resin #2

Sample Type: Client

Inject. Date: 08-Jan-2019 23:34:01 ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Sample Info: 140-13780-a-5-c

Misc. Info.: Plate: 1 Rack: 3

Operator ID: A9\Administrator Instrument ID: A9

Method: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\PFAS_A9.m

Limit Group: LC PFC ICAL

Last Update: 10-Jan-2019 10:32:21 Calib Date: 08-Jan-2019 18:26:16
Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\chromna\Sacramento\ChromData\A9\20190109-70278.b\2019.01.08ICALAA._008.d
Column1: Det: EXP1

Process Host: CTX0310

First Level Reviewer: westendorfc Date: 09-Jan-2019 11:53:42
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | SIN | Flags

D 113C4 PFBA
217.00>172.00 1.675 1.679 -0.004 0.526 1756285 0.7175 28.7 201

2 Perfluorobutanoic acid M
212.90>169.00 1.675 1.679 -0.004 1.000 552454 0.8495 5.2 M

4 Perfluoropentanoic acid M
262.90 >219.00 2.019 2.014 0.005 1.000 868879 0.9283 248 M
D 313C5PFPeA M
267.90 >223.00 2.019 2.022 -0.003 0.634 2339523 1.09 437 420 M
D 513C3PFBS M
301.90>80.00 2.050 2.054 -0.004 0.644 3984306 1.13 48.7 37233 M

6 Perfluorobutanesulfonic acid M
298.90>80.00 2.050 2.056 -0.006 1.000 3527920 2.13  Target=2.70 160 M
298.90>99.00 2.050 2.056 -0.006 1.000 1198401 2.94(1.35-4.05) 926 M
D 913C2 PFHxA M
315.00 >270.00 2.390 2.383 0.007 0.751 3684757 1.55 619 1565 M

10 Perfluorohexanoic acid M
313.00 >269.00 2.390 2.384 0.006 1.000 1545432 1.21  Target=13.92 713 M
313.00>119.00 2.390 2.384 0.006 1.000 117899 13.11(6.96-20.87) 350 M
D 16 13C4 PFHpA M
367.00 >322.00 2.780 2.782 -0.002 0.873 5507942 1.88 75.3 1901 ™
D 17 1802 PFHxS M
403.00>84.00 2.789 2.782 0.007 0.876 3946662 1.91 80.7 1852 M

18 Perfluorohexanesulfonic acid M
399.00 >80.00 2.789 2.782 0.007 1.000 1957057 0.9479 Target=3.80 29.3
399.00>99.00 2.789 2.782 0.007 1.000 503532 3.89(1.90-5.70) 685 M

15 Perfluoroheptanoic acid M
363.00 > 319.00 2.789 2.782 0.007 1.003 2314106 1.01 Target=4.34 916 M
363.00 > 169.00 2.780 2.782 -0.002 1.000 504218 4.59(2.17-6.52) 201 M
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Report Date: 10-Jan-2019 11:21:37

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX 038.d
Ratio Calibration: None
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags

21 1H,1H,2H,2H-perfluorooctanesulfoni

427.00 > 407.00 3.169 3.165 0.004 1.002 926457 0.9125 673

D 20 M2-6:2 FTS

429.00>81.00 3.161 3.165 -0.004 0.993 1141986 3.96 167 523

* 24 13C2 PFOA

415.00 > 370.00 3.185 3.180 0.005 6410717 2.50 2323
23 Perfluoroheptanesulfonic acid

449.00>80.00 3.177 3.180 -0.003 0.893 2125532 0.8859 Target=3.69 370

449.00>99.00 3.177 3.180 -0.003 0.893 514680 4.13(1.84-5.53) 467
26 Perfluorooctanoic acid M

413.00 > 369.00 3.185 3.180 0.005 1.000 2517308 0.9774 Target=2.72 133 M

413.00 > 169.00 3.185 3.180 0.005 1.000 900569 2.80(1.36-4.08) 672

D 25 13C4 PFOA

417.00 > 372.00 3.185 3.180 0.005 1.000 6211108 2.45 97.9 1833
29 Perfluorooctanesulfonic acid

499.00 >80.00 3.557 3.552 0.005 1.000 2316845 0.9668 Target=4.08 466

499.00>99.00 3.557 3.552 0.005 1.000 552711 4.19(2.04-6.12) 420

D 28 13C4 PFOS

503.00 >80.00 3.557 3.552 0.005 1.117 5434506 2.57 108 2026
30 Perfluorononanoic acid

463.00 > 419.00 3.572 3.567 0.005 1.002 2283698 0.9763 Target=5.35 141

463.00 > 169.00 3.564 3.567 -0.003 1.000 414616 5.51(2.68-8.03) 325

D 31 13C5 PFNA

468.00 > 423.00 3.564 3.567 -0.003 1.119 5874519 2.57 103 3946

D 33 13C8 FOSA

506.00>78.00 3.891 3.885 0.006 1.222 3166540 2.28 91.1 2613
34 Perfluorooctanesulfonamide

498.00>78.00 3.891 3.885 0.006 1.000 3922174 1.07 960

D 39 M2-8:2 FTS

529.00 >81.00 3.925 3.927 -0.002 1.232 106984 3.23 135 339

D 36 13C2 PFDA

515.00 > 470.00 3.925 3.927 -0.002 1.232 5878241 2.63 105 3587
37 1H,1H,2H,2H-perfluorodecanesulfoni

527.00 >507.00 3.925 3.927 -0.002 1.000 582143 0.9179 1676
38 Perfluorodecanoic acid

513.00 > 469.00 3.925 3.927 -0.002 1.000 2769000 1.03 Target=14.23 386

513.00 > 169.00 3.916 3.927 -0.011 0.998 183469 15.09(7.12-21.35) 181

D 40 d3-NMeFOSAA

573.00 > 419.00 4.081 4.093 -0.012 1.281 1592399 2.72 109 1590
41 N-methylperfluorooctanesulfonamido

570.00 > 419.00 4.091 4.093 -0.002 1.002 498439 0.9031 86.0
42 Perfluorodecanesulfonic acid

599.00 > 80.00 4.222 4.225 -0.003 1.187 1931833 0.9715 Target=4.28 1066

599.00 >99.00 4.213 4.225 -0.012 1.185 402215 4.80(2.14-6.43) 707

D 45 d5-NEtFOSAA

589.00 > 419.00 4.248 4.250 -0.002 1.334 1345864 2.76 110 1386
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Report Date: 10-Jan-2019 11:21:37

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX 038.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
D 44 13C2 PFUnA
565.00 > 520.00 4.239 4.250 -0.011 1.331 4669193 2.66 106 2562
43 Perfluoroundecanoic acid
563.00 > 519.00 4.239 4.250 -0.011 1.000 1599144 1.03  Target=10.48 334
563.00 > 169.00 4.248 4.250 -0.002 1.002 148773 10.75(5.24-15.72) 376
46 N-ethylperfluorooctanesulfonamidoa
584.00 > 419.00 4.257 4.259 -0.003 1.002 438073 0.9829 558
50 Perfluorododecanoic acid
613.00 > 569.00 4.539 4.534 0.005 1.002 2227626 1.01  Target=9.37 431
613.00 > 169.00 4.531 4.534 -0.003 1.000 231519 9.62(4.68-14.05) 841
D 49 13C2 PFDoA
615.00 >570.00 4.531 4.541 -0.010 1.423 5754724 2.70 108 4235
54 Perfluorotridecanoic acid
663.00 > 619.00 4.800 4.803 -0.003 1.059 1963066 1.12  Target=6.18 734
663.00 > 169.00 4.800 4.803 -0.003 1.059 325282 6.03(3.09-9.27) 1253
D 55 13C2 PFTeDA
715.00 > 670.00 5.044 5.049 -0.005 1.584 4074117 2.76 110 2445
56 Perfluorotetradecanoic acid
713.00 > 169.00 5.044 5.050 -0.006 1.000 249681 0.9383 Target=1.39 661
713.00 >219.00 5.044 5.050 -0.006 1.000 175639 1.42(0.70-2.09) 924
QC Flag Legend
Review Flags
M - Manually Integrated
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Report Date: 10-Jan-2019 11:21:37

Chrom Revision: 2.3 13

TestAmerica Sacramento

-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9

Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5

Client ID: D-2086 R2 XAD-2 Resin #2

Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

D 113C4 PFBA

2 Perfluorobutanoic acid (M)

4 Perfluoropentanoic acid (M)

Expl:m/z 217.00 > 172.00:Moving3PtAverage_x
1e)

Expl:m/z 212.90 > 169.00:Moving3PtAverage_x
617

Expl:m/z 262.90 > 219.00:Moving3PtAverage_x
[e)

487 S 257
~ © 5 s ~
S 32] S X 157
- o = 311 =
> > > o
167 217
8 117 5]
U LI L l‘ rrrrrrrrriri L 1 U 1 1 1 1
08 11 14 17 20 23 1.4 2.0 15 2.4
Min
RT p—
D 3 13C5 PFPeA (M) D 513C3 PFBS (M) 6 Perfluorobutanesulfonic acid (M)

Expl:m/z 267.90 > 223.00:Moving3PtAverage_x
(o]

Expl:m/z 301.90 > 80.00

Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
o

o
__ 607 3 s 107 3 907 8
<) 3% S 3% <) i 3%
§ 507 ‘w § § 75
40T | > 2 60] i
i | > > :
207 {Jt 307
107 J:{: 15+
A A o
(V1 I D D R B D D I B DR B | urrrrrrrrrrryrrrrrriri urrrrirriyrrrriprrrriririri
1.0 1.6 2.2 2.8 1.1 14 17 20 23 26 29 1.2 15 18 21 24 27
Min Min Min
RT — RT — RT —

6 Perfluorobutanesulfonic acid (M)

D 9 13C2 PFHxA (M)

10 Perfluorohexanoic acid (M)

Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
367 o

Expl:m/z 315.00 > 270.00:Moving3PtAverage_x
o

Expl:m/z 313.00 > 269.00:Moving3PtAverage_x
o

8 5 107 2 42 2
S 307 N S N S N
S | o o 357
o / o 8] o
o 247 i o o
o i o \ = 287
% i X 6 %
Z 18T : - ! = o
> | > i >
127 4 [+ 147
6] 2] 7.
U rrrrrrrrimngrirrriri U rrrrriprrrigrrrrrririd U 1 1
1.3 1.6 1.9 2.2 25 2.8 15 18 21 24 27 30 33 1.7
Min Min
RT —_— RT —_— RT

10 Perfluorohexanoic acid (M)

D 16 13C4 PFHpA (M)

D 17 1802 PFHxS (M)

Expl:m/z 313.00 > 119.00:Moving3PtAverage_x
o

Expll:gl/z 367.00 > 322.00:Moving3PtAverage_x
o

Expll:En_/z 403.00 > 84.00:Moving3PtAverage x1

o
~ ® ~ ®
<) : =) ;
s S 127 o S 107 o
S S S
=) S =} 8]
2 S 9 S
Z ) - 6
> > > :
4] /_\J
3] I
2] 4/
U L Illl Ii LI U LI II.I nmrrrrriri
2.0 2.3 2.6 2.9 3.2 35 20 23 26 29 3.2 35
Min Min
RT RT I
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Report Date: 10-Jan-2019 11:21:37

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_038.d

18 Perfluorohexanesulfonic acid

18 Perfluorohexanesulfonic acid (M)

15 Perfluoroheptanoic acid (M)

Exp1:m/z 399.00 > 80.00:Moving3PtAverage_x3
D

Expll:?/z 399.00 > 99.00:Moving3PtAverage_x3
[©)]
[ee]

Expl:m/z 363.00 > 319.00:Moving3PtAverage_x
[o)]

1o} 607 ©
~ 35 ~ ~ 101 _ S
§ 28 N‘ § § °0] h
2 217 Z & Z [
> f > > 801 i
14 i 4 207
7 } : 2 107
U 1 1 1 LI .I = LI 1 1 1 1 O' U 1 LI 1 LI 1
1.5 2.1 2.7 3.3 3.9 19 22 25 28 31 34 2.1 2.4 3.3
Min Min
RT — RT  — RT —_

15 Perfluoroheptanoic acid (M)

21 1H,1H,2H,2H-perfluorooctanesulfond 20 M2-6:2 FTS

Expl:m/z 363.00 > 169.00:Moving3PtAverage_Xx
o

Explég/z 427.00 > 407.00:Moving3PtAverage_x
D

Expl:m/z 429.00 > 81.00:Moving3PtAverage_x1
—

o 307
s 127 o S 257 6‘2?
8 8 8
- — 151 - ]
> 6 \ > > 15
107 10
3] 51 5]
orT T T T 11 or—T 1 T Oor—T 1 T
2.0 3.2 35 2.6 2.6
RT RT RT

* 24 13C2 PFOA

23 Perfluoroheptanesulfonic acid

23 Perfluoroheptanesulfonic acid

Expl:m/z 415.00 > 370.00:Moving3PtAverage x

Expl:m/z 449.00 > 80.00:Moving3PtAverage_x1
607 ~

Expll:gl/z 449.00 > 99.00:Moving3PtAverage_x1
N~

18 @3
g . & 507 g
g 15 N S g 17
S 121 g 9 S
x x x
- o — 301 -
> > > 6
& 207
3 107 3
U
U 1 1 1 1 1 1 U 1 1 1 1 1 1 U 1 1 LI 1 1 1 1
2.5 3.7 2.5 3.7 2.7 3.0 3.6
RT RT RT _—

26 Perfluorooctanoic acid (M)

26 Perfluorooctanoic acid

D 25 13C4 PFOA

Expl:m/z 413.00 > 369.00:Moving3PtAverage_x

Expl:m/z 413.00 > 169.00:Moving3PtAverage_x

Expl:m/z 417.00 > 372.00:Moving3PtAverage_x
187 T}

727 0 247 & @
= " = " S 15 -
g 607 ™ g 207 ™ S
o o o
S 487 S 167 g 12
X X X
= 367 = 12 i NG
> > - >
247 8 [ 8]
127 A A 3
SR
U 1 1 1 1 1 1 1 1 urrrrrrryprrrryrrrrrrrd U 1 1 1 1 1 1 1
2.5 2.8 37 22 25 28 31 34 37 40 2.6 35 3.8
Min
RT RT IR RT —_—
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Report Date: 10-Jan-2019 11:21:37

Chrom Revision: 2.3 13

-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_038.d

29 Perfluorooctanesulfonic acid

29 Perfluorooctanesulfonic acid

D 28 13C4 PFOS

Expl1;m/z 499.00 > 80.00:Moving3PtAverage_x3
487 ~

Expl:m/z 499.00 > 99.00:Moving3PtAverage_x3
N~

Expl:m/z 503.00 > 80.00:Moving3PtAverage_x1
N~

] 5 15 3
S 407 s 17] o 3 o
g g g 1]
S 377 S o S
2 = X :
Z 24 Z Z :
> > 6 w > i
167 | 4
: 7 A
3 _ )...:\
U 1 1 L 1 AL I D DR D D D N R N B | urirTrrrryrrrrjrriririr
0.0 3.0 6.0 2.0 2.9 3.8 4.7 2.8 3.1 34 3.7 4.0 4.3
Min Min Min
RT — RT — RT  m—

30 Perfluorononanoic acid

30 Perfluorononanoic acid

D 31 13C5 PFNA

Expl:m/z 463.00 > 419.00:Moving3PtAverage_X

Expll:?/z 463.00 > 169.00:Moving3PtAverage_x
<

Expll:@/z 468.00 > 423.00:Moving3PtAverage_x
<

667 N ©
[S) = S 1 n
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RT R RT : RT

D 3313C8 FOSA

34 Perfluorooctanesulfonamide

D 39 M2-8:2 FTS

Expl1:m/z 506.00 > 78.00:Moving3PtAverage_x1
127 —

Expll:gl/z 498.00 > 78.00:Moving3PtAverage_x1

Expl:m/z 529.00 > 81.00:Moving3PtAverage_x1
n
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S S : S
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RT —_ RT —_ RT b i

D 36 13C2 PFDA

37 1H,1H,2H,2H-perfluorodecanesulfoni 38 Perfluorodecanoic acid

Expl:m/z 515.00 > 470.00:Moving3PtAverage_x
207 Te}

Expl:m/z 527.00 > 507.00:Moving3PtAverage_x
207 ITe}

Expl:m/z 513.00 > 469.00:Moving3PtAverage_x
n
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Report Date: 10-Jan-2019 11:21:37

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_038.d

38 Perfluorodecanoic acid

D 40 d3-NMeFOSAA

41 N-methylperfluorooctanesulfonamido

Expl:m/z 513.00 > 169.00:Moving3PtAverage_x

Expl:m/z 573.00 > 419.00:Moving3PtAverage_x

Expl:m/z 570.00 > 419.00:Moving3PtAverage_x
-

6071 3 2 3
) ~ 457 o — 157 o
g ¥ ¥ : ) 2 ;
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> > : >
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. ,(‘.';-
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Min Min
RT [ i RT ———— RT —

42 Perfluorodecanesulfonic acid

42 Perfluorodecanesulfonic acid

D 45 d5-NEtFOSAA

Expl:m/z 599.00 > 80.00:Moving3PtAverage_x1
N

Expl:m/z 599.00 > 99.00:Moving3PtAverage_x1
™

Expl:m/z 589.00 > 419.00:Moving3PtAverage_X
[ce]

7 ﬁ. _. 157 S _ 48] N
8 607 N 3 ¥ S 407 ¥
S S 12 8
S a8 - o S 32] !
X : < < i
> 36 : > > 24 3%
247 2 167 k1
- L1
12 [ 8] [
= /.‘-::-\
U 1 1 LN LI 1 1 1 U 1 1 1 1 1 U 1 1 1 LN 1 Ll 1 1 1 1
3.8 4.1 4.4 4.7 3.8 4.7 3.7 4.0 4.3 4.6
Min Min
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D 44 13C2 PFUNA

43 Perfluoroundecanoic acid

43 Perfluoroundecanoic acid

Expll:@/z 565.00 > 520.00:Moving3PtAverage_x
[©)]

Expl:m/z 563.00 > 519.00:Moving3PtAverage x

Expl:m/z 563.00 > 169.00:Moving3PtAverage x
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46 N-ethylperfluorooctanesulfonamidoa 50 Perfluorododecanoic acid

50 Perfluorododecanoic acid

Expl:m/z 584.00 > 419.00:Moving3PtAverage_x
N~

Expl:m/z 613.00 > 569.00:Moving3PtAverage_x
()]

Expl:m/z 613.00 > 169.00:Moving3PtAverage_x
—
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Report Date: 10-Jan-2019 11:21:37

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_038.d

D 49 13C2 PFDoA

54 Perfluorotridecanoic acid

54 Perfluorotridecanoic acid

Expl:m/z 615.00 > 570.00:Moving3PtAverage_x
240 I

Expl:m/z 663.00 > 619.00:Moving3PtAverage_x
o

Expl:m/z 663.00 > 169.00:Moving3PtAverage_x
o
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S 201 s & 17 <1
o oS 657 o b
Q S S !
S 167 S ) Il 1
— — 521 — ]
1 x X ;
> > 397 > 8 g2
i 261 | 3
13 1
fogi
U LI LI U 1 1 1 1 1 U 1 1 1 1 1
3.8 4.1 5.0 5.3 4.3 5.2 4.4 4.7 5.0
Min
RT RT RT I i

D 55 13C2 PFTeDA

56 Perfluorotetradecanoic acid

56 Perfluorotetradecanoic acid

Expl:m/z 715.00 > 670.00:Moving3PtAverage_X
<

Expl:m/z 713.00 > 169.00:Moving3PtAverage_X
<

Expl:m/z 713.00 > 219.00:Moving3PtAverage_X
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Report Date: 10-Jan-2019 11:21:37 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9
Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5
Client ID: D-2086 R2 XAD-2 Resin #2
Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
D 513C3 PFBS, CAS: STL02337
Signal: 1
Processing Integration Results
RT: 2.05 11 Expl:m/z 301.90 > 80.00
Area: 2976866
Amount: 0.846501 107
Amount Units: ng/ml o
~ 8
S
§ ls
X
— 6
>
51
A
3
2]
H
U 1 1 1 1 1 1 1 - 1 1 | 1 1 1
1.4 1.6 1.8 2.0 2.2 2.4 2.6
Min
Manual Integration Results
RT: 2.05 11 Expl:m/z 301.90c>) 80.00
Area: 3984306
Amount: 1.132976 107
Amount Units:  ng/ml o
8
)
8 7
S
S I
> 5
A
3
2]
H
U 1 1 1 1Ll 1 1 1 1
1.4 1.6 2.2 2.4 2.6
RT
Reviewer: westendorfc, 09-Jan-2019 11:52:09
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:37 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9
Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5
Client ID: D-2086 R2 XAD-2 Resin #2
Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
D 16 13C4 PFHpA, CAS: STL01892
Signal: 1
Processing Integration Results
RT: 2.78 15+ Expl:m/z 367.00 > 322.00:MgvingSPtAverage_xl
Area: 3997075 S
Amount: 1.365740 147 A
Amount Units: ng/ml 137
127
11
o
8 107
o
SEC
X
T 8§
T-
6]
51
A
3
2
H
U 1 1 I 1 1 1
2.3 25 2.9 3.1
Min
Manual Integration Results
RT: 2.78 Expl:m/z 367.00 > 322.00:MgvingSPtAverage_xl
Area: 5507942 Q
147 a8
Amount: 1.881980 _
Amount Units: ng/ml
127
g 10
o
S
X8
g
61
A
2]
U 1 1 | 1 LI 1 1 1
2.3 25 2.9 3.1
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:52:22
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:37 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9
Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5
Client ID: D-2086 R2 XAD-2 Resin #2
Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
D 17 1802 PFHxS, CAS: STL00994
Signal: 1
Processing Integration Results
RT: 2.79 1 Expl:m/z 403.00 > 84.00:Moving3PtAverage_x1
Area: 2794255
Amount: 1.350563 117 2
Amount Units: ng/ml 101 N
9
=)
S 8§
8
I o
> g
5]
A
3]
2]
H
U 1 1 1 1 | 1 1 1
2.2 2.4 3.0 3.2
Min
Manual Integration Results
RT: 2.79 1 Expl:m/z 403.00 > 84.00:Moving3PtAverage_x1
Area: 3946662
Amount: 1.907563 11 2
Amount Units: ng/ml 107 h
9
g 8§
o
S 7
>
6
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5]
A
3]
2]
H
U 1 1 LI 1 L] 1 1 1
2.2 2.4 2.6 3.0 3.2
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:52:18
Audit Action: Manually Integrated Audit Reason: Incomplete Integration

Page 101 of 527 01/25/2019



Report Date: 10-Jan-2019 11:21:37

Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9

Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5

Client ID: D-2086 R2 XAD-2 Resin #2

Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

Column: Detector EXP1

6 Perfluorobutanesulfonic acid, CAS: 375-73-5

Signal: 1

RT: 2.05
Area: 2790372
Amount: 0.018751

Amount Units: ng/ml

RT: 2.05
Area: 3527920
Amount: 2.133603

Amount Units: ng/ml

Processing Integration Results

Y (X10000)

987
911
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77
707
63
567
497
42
357
281
217

Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1

Q
0
<
o

1.7 1.9 2.3 25

Min

Manual Integration Results

Y ( X10000)

981
911
841
7
707
63
567
497
427
357
281
217
14

-

Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1

2.050

U

1

5

2.3 2.5

RT

Reviewer: westendorfc, 09-Jan-2019 11:53:00

Audit Action: Manually Integrated

Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:37

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9
Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5
Client ID: D-2086 R2 XAD-2 Resin #2
Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
6 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 2
Processing Integration Results
RT: 2.05 36 Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
Area: 969949 °
Amount: 0.018751 33] 3
s ~
Amount Units: ng/ml 301
271
S o4
8
<217
> 187
157
127
9
8]
3]
(6 T T T T T T 1
15 1.7 1.9 23 25
Min
Manual Integration Results
RT: 2.05 367 Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
Area: 1198401 d
Amount: 2.133603 337 S
Amount Units: ng/ml 307
27
5 24
o
8 21
—
X 1e]
>_
157
127
O T i T 1
15 23 25
RT
Reviewer: westendorfc, 09-Jan-2019 11:53:02
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:37 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9
Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5
Client ID: D-2086 R2 XAD-2 Resin #2
Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
15 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 1
Processing Integration Results
RT: 2.79 Expl:m/z 363.00 > 319.00:Moving3PtAverage_x1
Area: 1778233 6o 8
Amount: 0.008620 561 o
Amount Units: ng/ml -
487
g A4
S 407
X 367
> 32
287
24
207
167
127
8
A
U 1
2.3 33
Min
Manual Integration Results
RT: 2.79 Expl:m/z 363.00 > 319.00:Moving3PtAverage_x1
Area: 2314106 60 2
Amount: 1.009546 - M
Amount Units: ng/ml
507
457
g a0
o
g 357
S 307
257
207
157
107
5]
U 1 1 —\[ I’ 1 1 ‘I 1 1 1
2.3 25 27 2.9 3.1 3.3
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:53:16
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:37 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9
Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5
Client ID: D-2086 R2 XAD-2 Resin #2
Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
15 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 2
Processing Integration Results
RT: 2.78 . Expl:m/z 363.00 > 169.00:MovingSPtAverage_xl
Area: 358846
Amount: 0.008620 13]
Amount Units: ng/ml 127
117
107
o
§ 9]
—
X 8
> 7
8]
5]
A
3]
2]
H
U 1
2.2 3.2
Min
Manual Integration Results
RT: 2.78 e Expl:m/z 363.00 > 169.00:Moving3PtAverage_x1
Area: 504218 1
Amount: 1.009546
Amount Units: ng/ml 12]
117
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g 9
o
S
7
>_
8]
5]
A
3]
2]
H
U 1 1 1 } 1
2.2 2.4 3.2
RT
Reviewer: westendorfc, 09-Jan-2019 11:53:17
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

Report Date: 10-Jan-2019 11:21:37

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9
Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5
Client ID: D-2086 R2 XAD-2 Resin #2
Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
18 Perfluorohexanesulfonic acid, CAS: 355-46-4
Signal: 2
Processing Integration Results
RT: 2.79 1 Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
Area: 549000
Amount: 0.010532 117
Amount Units: ng/ml 101
9
S s
8
I o
> g
5]
A
3]
2]
1T =
U 1 LI 5= 1
2.2 2.4 2.6 3.4
Manual Integration Results
RT: 2.79 1 Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
Area: 503532 X
Amount: 0.947910 1 $
Amount Units: ng/ml 107 N
9
g 8]
S 7
>
6
>_
5]
A
3]
2]
H
U 1 1 1 1 1 1
2.2 3.0 3.2 3.4
RT

Reviewer: westendorfc, 09-Jan-2019 11:53:23
Audit Action: Manually Integrated Audit Reason: Baseline
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Report Date: 10-Jan-2019 11:21:37 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_038.d
Injection Date: 08-Jan-2019 23:34:01 Instrument ID: A9
Lims ID: 140-13780-A-5-C Lab Sample ID: 320-13780-5
Client ID: D-2086 R2 XAD-2 Resin #2
Operator ID: A9\Administrator ALS Bottle#: 26 Worklist Smp#: 9
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
26 Perfluorooctanoic acid, CAS: 335-67-1
Signal: 1
Processing Integration Results
RT: 3.18 751 Expl:m/z 413.00 > 369.00:Moving3PtAverage_x3
Area: 2690547
Amount: 0.011608 0 o
Amount Units: ng/ml 657 o
607
557
S 50
o
S 457
X
S 407
357
307
257
207
157
107
5]
U 1 1 ] 1 1 1 1 1 | 1 1 1
2.6 2.8 3.0 3.2 3.4 3.6
Min
Manual Integration Results
RT: 3.18 Expl:m/z 413.00 > 369.00:Moving3PtAverage_x3
Area: 2517308 727
Amount; 0.977439 661 ®
T
Amount Units: ng/ml g
607
547
g 48]
o
S 427
X
S 367
307
247
187
127
6]
U 1 1 1 ‘I 1 1 ;I 1 1 1 1
2.6 2.8 3.0 3.2 34 3.6
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:53:30
Audit Action: Manually Integrated Audit Reason: Baseline
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Lab Name:

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

TestAmerica Sacramento

SDG No.:

Job No.: 140-13780-1

Client Sample ID:

D-2087 R3 XAD-2 Resin #3

Lab Sample ID: 140-13780-6

Matrix: Air Lab File ID: 2019.01.08LLAAXX 039.d

Analysis Method: 537 (modified) Date Collected: 12/20/2018 08:00

Extraction Method: None Date Extracted: 12/20/2018 12:25

Sample wt/vol: 1 (Sample) Date Analyzed: 01/08/2019 23:41

Con. Extract Vol.: 360 (mL) Dilution Factor: 1

Injection Volume: 20 (ul) GC Column: Acquity ID: 2.1 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 269672 Units: ng/Sample

CAS NO. COMPOUND NAME RESULT Q RL MDL
375-73-5 Perfluorobutanesulfonic acid (PFBS) 37.8 | B 0.500 0.490
375-85-9 Perfluoroheptanoic acid (PFHpA) 20.8 | B 0.500 0.490
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 18.9 | B 0.500 0.490
375-95-1 Perfluorononanoic acid (PFNA) 19.8 0.500 0.490
1763-23-1 Perfluorooctanesulfonic acid (PFOS) 19.8 | B 0.500 0.490
335-67-1 Perfluorooctanoic acid (PFOA) 20.2 0.500 0.490
CAS NO. ISOTOPE DILUTION $REC 0 LIMITS
STL02337 13C3 PFBS 49 25-150
STL01892 13C4 PFHpA 75 25-150
STL0O0995 13C5 PFNA 100 25-150
STL00990 13C4 PFOA 95 25-150
STL0O0991 13C4 PFOS 104 25-150
STL00994 1802 PFHxS 81 25-150
FORM I 537 (modified)
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Report Date: 10-Jan-2019 11:21:39

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Lims ID: 140-13780-A-6-C

Client ID: D-2087 R3 XAD-2 Resin #3

Sample Type: Client

Inject. Date: 08-Jan-2019 23:41:30 ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Sample Info: 140-13780-a-6-c

Misc. Info.: Plate: 1 Rack: 3

Operator ID: A9\Administrator Instrument ID: A9

Method: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\PFAS_A9.m

Limit Group: LC PFC ICAL

Last Update: 10-Jan-2019 10:32:21 Calib Date: 08-Jan-2019 18:26:16
Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\chromna\Sacramento\ChromData\A9\20190109-70278.b\2019.01.08ICALAA._008.d
Column1: Det: EXP1

Process Host: CTX0310

First Level Reviewer: westendorfc Date: 09-Jan-2019 11:55:37
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | SIN | Flags

D 113C4 PFBA
217.00>172.00 1.676 1.679 -0.003 0.526 1970399 0.7638 30.6 210

2 Perfluorobutanoic acid M
212.90 > 169.00 1.676 1.679 -0.003 1.000 569331 0.7803 6.1 M

4 Perfluoropentanoic acid M
262.90 >219.00 2.019 2.014 0.005 1.000 941356 0.9295 258 M
D 3 13C5 PFPeA M
267.90 > 223.00 2.019 2.022 -0.003 0.634 2531478 1.12 44.9 435 M
D 513C3PFBS M
301.90>80.00 2.051 2.054 -0.003 0.644 4252681 1.15 49.4 33052 M

6 Perfluorobutanesulfonic acid M
298.90 >80.00 2.051 2.056 -0.005 1.000 3332992 1.89 Target=2.70 160 M
298.90 >99.00 2.051 2.056 -0.005 1.000 1155368 2.88(1.35-4.05) 976 M
D 9 13C2 PFHxA M
315.00 > 270.00 2.391 2.383 0.008 0.751 4022291 1.60 642 1815 M

10 Perfluorohexanoic acid M
313.00 > 269.00 2.391 2.384 0.007 1.000 1598066 1.15 Target=13.92 759 M
313.00 > 119.00 2.391 2.384 0.007 1.000 119598 13.36(6.96-20.87) 399 M
D 16 13C4 PFHpA M
367.00 > 322.00 2.780 2.782 -0.002 0.873 5802289 1.88 752 6322 M
D 17 1802 PFHxS M
403.00>84.00 2.789 2.782 0.007 0.876 4193793 1.92 81.3 4990 M

18 Perfluorohexanesulfonic acid M
399.00 >80.00 2.789 2.782 0.007 1.000 2068817 0.9430 Target=3.80 36.1
399.00>99.00 2.789 2.782 0.007 1.000 541189 3.82(1.90-5.70) 740 M

15 Perfluoroheptanoic acid M
363.00 >319.00 2.789 2.782 0.007 1.003 2513519 1.04 Target=4.34 114 WM
363.00 > 169.00 2.789 2.782 0.007 1.003 520547 4.83(2.17-6.52) 204 M
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Report Date: 10-Jan-2019 11:21:39

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX _039.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
21 1H,1H,2H,2H-perfluorooctanesulfoni
427.00 > 407.00 3.169 3.165 0.004 1.002 931186 0.9149 682
D 20 M2-6:2 FTS
429.00>81.00 3.162 3.165 -0.003 0.993 1144773 3.77 159 631
* 24 13C2 PFOA
415.00 > 370.00 3.185 3.180 0.005 6756184 2.50 2397
23 Perfluoroheptanesulfonic acid M
449.00>80.00 3.177 3.180 -0.003 0.893 2200450 0.9024 Target=3.69 368
449.00>99.00 3.177 3.180 -0.003 0.893 550018 4.00(1.84-5.53) 475 M
26 Perfluorooctanoic acid M
413.00 > 369.00 3.185 3.180 0.005 1.000 2675747 1.01 Target=2.72 147 M
413.00>169.00 3.185 3.180 0.005 1.000 961571 2.78(1.36-4.08) 668
D 25 13C4 PFOA
417.00 > 372.00 3.185 3.180 0.005 1.000 6380957 2.39 95.4 1955
29 Perfluorooctanesulfonic acid
499.00 >80.00 3.557 3.552 0.005 1.000 2411773 0.99  Target=4.08 435
499.00>99.00 3.557 3.552 0.005 1.000 575168 4.19(2.04-6.12)
D 28 13C4 PFOS
503.00 >80.00 3.557 3.552 0.005 1.117 5523678 2.48 104 1892
30 Perfluorononanoic acid
463.00 > 419.00 3.572 3.567 0.005 1.002 2380380 0.9892 Target=5.35 152
463.00 > 169.00 3.565 3.567 -0.002 1.000 429268 5.55(2.68-8.03) 355
D 31 13C5 PFNA
468.00 > 423.00 3.565 3.567 -0.002 1.119 6043376 2.51 100 3678
D 33 13C8 FOSA
506.00>78.00 3.891 3.885 0.006 1.222 3240331 2.21 88.5 2388
34 Perfluorooctanesulfonamide
498.00>78.00 3.891 3.885 0.006 1.000 4049836 1.07 998
D 39 M2-8:2 FTS
529.00 >81.00 3.933 3.927 0.006 1.235 102051 2.92 122 268
D 36 13C2 PFDA
515.00 > 470.00 3.924 3.927 -0.003 1.232 5895604 2.50 100 2783
37 1H,1H,2H,2H-perfluorodecanesulfoni
527.00 >507.00 3.924 3.927 -0.003 0.998 603608 1.00 1494
38 Perfluorodecanoic acid
513.00 > 469.00 3.924 3.927 -0.003 1.000 2854216 1.05 Target=14.23 422
513.00 > 169.00 3.924 3.927 -0.003 1.000 192751 14.81(7.12-21.35) 235
D 40 d3-NMeFOSAA
573.00 > 419.00 4.089 4.093 -0.004 1.284 1591298 2.58 103 1978
41 N-methylperfluorooctanesulfonamido
570.00 > 419.00 4.089 4.093 -0.004 1.000 542531 0.9837 137
42 Perfluorodecanesulfonic acid
599.00 > 80.00 4.222 4.225 -0.003 1.187 2145947 1.06  Target=4.28 1147
599.00 >99.00 4.222 4.225 -0.003 1.187 446909 4.80(2.14-6.43) 792
D 45 d5-NEtFOSAA
589.00 > 419.00 4.248 4.250 -0.002 1.334 1443848 2.81 112 1841
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Report Date: 10-Jan-2019 11:21:39

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX _039.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
D 44 13C2 PFUnA
565.00 > 520.00 4.239 4.250 -0.011 1.331 5008787 2.70 108 2907
43 Perfluoroundecanoic acid
563.00 > 519.00 4.248 4.250 -0.002 1.002 1658980 0.99 Target=10.48 360
563.00 > 169.00 4.248 4.250 -0.002 1.002 161334 10.28(5.24-15.72) 422
46 N-ethylperfluorooctanesulfonamidoa
584.00 > 419.00 4.257 4.259 -0.002 1.002 460540 0.9632 614
50 Perfluorododecanoic acid
613.00 > 569.00 4.539 4.534 0.005 1.000 2389755 1.02  Target=9.37 469
613.00 > 169.00 4.539 4.534 0.005 1.000 261651 9.13(4.68-14.05) 700
D 49 13C2 PFDoA
615.00 >570.00 4539 4.541 -0.002 1.425 6086558 2.71 108 3276
54 Perfluorotridecanoic acid
663.00 > 619.00 4.800 4.803 -0.003 1.057 2120576 1.15  Target=6.18 834
663.00 > 169.00 4.800 4.803 -0.003 1.057 358918 5.91(3.09-9.27) 1092
D 55 13C2 PFTeDA
715.00 > 670.00 5.044 5.049 -0.005 1.584 4410678 2.83 113 2349
56 Perfluorotetradecanoic acid
713.00>169.00 5.053 5.050 0.003 1.002 265776 0.9226 Target=1.39 696
713.00 >219.00 5.044 5.050 -0.006 1.000 196194 1.35(0.70-2.09) 642
QC Flag Legend
Review Flags
M - Manually Integrated
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Report Date: 10-Jan-2019 11:21:39

Chrom Revision: 2.3 13

TestAmerica Sacramento

-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9

Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6

Client ID: D-2087 R3 XAD-2 Resin #3

Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

D 113C4 PFBA

2 Perfluorobutanoic acid (M)

4 Perfluoropentanoic acid (M)

Expl:m/z 217.00 > 172.00:Moving3PtAverage_x
[{e]

Expls:gl/z 212.90 > 169.00:Moving3PtAverage_x

Expl:m/z 262.90 > 219.00:Moving3PtAverage_x
[e)]

547 5 257 S
[5) ] i S 467 <) |
g 4 S o 8 207

i 157 1
- — 287 — .
> 27 } > >

187 ] 197

9 £ 107

V) L L I.;..I\q rrrrriri L T T 1 1

08 11 14 17 20 23 1.4 1.7 2.0
Min Min
RT — RT

D 313C5 PFPeA (M)

D 513C3 PFBS (M)

6 Perfluorobutanesulfonic acid (M)

Expl:m/z 267.90 > 223.00:Moving3PtAverage_x
(o))

Expl:m/z 301.90 > 80.00

Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
—

127 —
=% z S 1o 3 _— 8
S 557 o 3 o 8 757 o
o | o s 8
S a4 | = | o 607 f
< | X & \ < ‘E‘
T 39 > > 45 ¥
221 4 307 4
117 / 2] \ 157
AN I ' L U
\V/ NN D R D [ D DN D DN DR R | urirtrrrjiprrrrorrororuarl urirT rrrirnrorrjirrnrnrioruonl
0.9 15 21 2.7 13 16 19 22 25 28 13 16 19 22 25 28
Min Min Min
RT — RT  m— RT  m—

6 Perfluorobutanesulfonic acid (M)

D 9 13C2 PFHxA (M)

10 Perfluorohexanoic acid (M)

Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
—

Expl:m/z 315.00 > 270.00:Moving3PtAverage_x
—

Expl:m/z 313.00 > 269.00:Moving3PtAverage_x
-

= 307 s 107 & _ 8
= = . : E :
S 15 g ﬁ T 2n]

101 N A 141

51 2] Jx 7

U 1 1 U 1 1 1 ! .ll LI 1 1 1 1 U LI

14 13 1.9 25 3.1 17

Min
RT RT — RT

10 Perfluorohexanoic acid (M)

D 16 13C4 PFHpA (M)

D 17 1802 PFHxS (M)

Expl:m/z 313.00 > 119.00:Moving3PtAverage_x
—

Expll:gl/z 367.00 > 322.00:Moving3PtAverage_x
o

Expll:En_/z 403.00 > 84.00:Moving3PtAverage x1
[o)]

307 D © ©
™ &) ™~ &) ™~
5 25 | S 17 : S >
] ] S &
S 207 ST 3
X X X &
> 15 > >
107 : 4 |
5 3 : 2] )
5N Ik
U U 1 1 1 1 i 1 L) 1 1 1 U 1 1 1 1 1 I 1 1 LI 1 1 1
1.7 1.0 1.9 2.8 3.7 1.4 2.0 2.6 3.2 3.8
Min Min
RT RT I
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Report Date: 10-Jan-2019 11:21:39

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_039.d

18 Perfluorohexanesulfonic acid

18 Perfluorohexanesulfonic acid (M)

15 Perfluoroheptanoic acid (M)

Expl:m/z 399.00 > 80.00:Moving3PtAverage_x3
(2]

Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
()]

Expl:m/z 363.00 > 319.00:Moving3PtAverage_x

[©)]
42 @ 1 777 2
g 35] o 8 107 8 60] «
o o o
S 28] 9 s S 48]
X o z Z 36
g J S 9 s
14 [ A 241
&
T e 2] 127
U 1 1 1 LU .I. LI 1 1 1 1 1 O' U LI
15 21 2.7 3.3 3.9 2.0 2.3 2.6 2.9 3.2 35 2.1
Min Min
RT I RT S RT

15 Perfluoroheptanoic acid (M)

21 1H,1H,2H,2H-perfluorooctanesulfond 20 M2-6:2 FTS

Expl:m/z 363.00 > 169.00:Moving3PtAverage_X
[*2]

Expl:m/z 427.00 > 407.00:Moving3PtAverage_X
[o2]

Expl:m/z 429.00 > 81.00:Moving3PtAverage_x1
N

247 ©
g 12 = s o
S S 207 S 257 /\
o o o
> 6 > 17] > 15]
8] 107
S 4] 5
U LI |"v| LI U 1 1 1 1 U 1 1 1 1 1 1
2.1 2.4 3.3 2.6 25 3.7
RT — RT RT

* 24 13C2 PFOA

23 Perfluoroheptanesulfonic acid

23 Perfluoroheptanesulfonic acid (M)

Expl:m/z 415.00 > 370.00:Moving3PtAverage x

,_\
9

Y ( X100000)
=
N

Expl:m/z 449.00 > 80.00:Moving3PtAverage_x1
607 K

50
407
307
20
107

3.17

Y ( X10000)

U LI

2.5

Expl:m/z 449.00 > 99.00:Moving3PtAverage_x1
N~
157

Y ( X10000)
=
N

RT

RT

RT

26 Perfluorooctanoic acid (M)

26 Perfluorooctanoic acid

D 25 13C4 PFOA

Expl:m/z 413.00 > 369.00:Moving3PtAverage_x
727 xo]

Expl:m/z 413.00 > 169.00:Moving3PtAverage_x

Expl:m/z 417.00 > 372.00:Moving3PtAverage_x
187 e}

n
g 7 S 207 ® g 15 ®
g 48] S 167 \ S 177
Z 36 z | O
> > 14 / >
247 & I 6]
127 4 [# 3
S FEL
U T rrrrrrrrr Tl U rrrrrrjprrrprrrrriTrd U 1 1 ) 1 1 1 1 1
25 28 31 34 37 23 26 29 32 35 38 2.6 35 3.8
Min Min
RT — RT —_ RT —
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Report Date: 10-Jan-2019 11:21:39

29 Perfluorooctanesulfonic acid

Chrom Revision: 2.3 13-Dec-2018 17:23:12
Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_039.d

29 Perfluorooctanesulfonic acid

D 28 13C4 PFOS

Expl:m/z 499.00 > 80.00:Moving3PtAverage_x3
N~

Expll:gl/z 499.00 > 99.00:Moving3PtAverage_x3
N~

Expl:m/z 503.00 > 80.00:Moving3PtAverage_x1
N~

487 8 i S 157 o
o ™ S 1 ™ 3 o
S 407 =} S
o o S 121
g 37 ISR 3
X X X
> 24 > B >
167
3]
° |
U 1 1 L 1 L 1 U 1 1 1 LIL 1 LN 1 1 1 U 1 1 1 1 1 1 1
0.0 3.0 6.0 1.2 2.4 3.6 4.8 29 3.2 4.1
Min Min
RT — RT — RT —_

30 Perfluorononanoic acid

30 Perfluorononanoic acid

D 31 13C5 PFNA

Expl:m/z 463.00 > 419.00:Moving3PtAverage_X
N

Expll:?/z 463.00 > 169.00:Moving3PtAverage_x
Lo

Expll:@/z 468.00 > 423.00:Moving3PtAverage_x
19

667 et | —~
S S 107 o 8 157
S 557 o o
o o o
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Min
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D 3313C8 FOSA

34 Perfluorooctanesulfonamide

D 39 M2-8:2 FTS

Expl:m/z 506.00 > 78.00:Moving3PtAverage_x1
—

Expll:gl/z 498.00 > 78.00:Moving3PtAverage_x1
—

Expl:m/z 529.00 > 81.00:Moving3PtAverage_x1
[$2]

g 1 2 g 2 ol
SE S S 257
S ST o 207
X & X P
> 4 > & > 157
107
2] 3] 5
U 1 LI 1 LI 1 U 1 1 LI 1 U 1
32 35 4.4 3.2 4.4 3.4
RT —_— RT

D 36 13C2 PFDA

37 1H,1H,2H,2H-perfluorodecanesulfoni 38 Perfluorodecanoic acid

Expl:m/z 515.00 > 470.00:Moving3PtAverage_x
<

Expl:m/z 527.00 > 507.00:Moving3PtAverage_x

Expl:m/z 513.00 > 469.00:Moving3PtAverage_x
<
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8] 8] 307
3] 3] 157
U 1 1 1 1 1 1 U 1 1 1 U 1 1 1 1 1 1 1
3.3 45 34 34 3.7 4.0 4.3
Min
RT RT RT —_—
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Report Date: 10-Jan-2019 11:21:39

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_039.d

38 Perfluorodecanoic acid

D 40 d3-NMeFOSAA

41 N-methylperfluorooctanesulfonamido

Expl:m/z 513.00 > 169.00:Moving3PtAverage_x

Expl:m/z 573.00 > 419.00:Moving3PtAverage_x
54 )

Expl:m/z 570.00 > 419.00:Moving3PtAverage_x

667 % 15
S 557 g 45 N S
o o S 121
g 44 g 367 [ = !
P X o7 k x
Z Z 3 Z
> 337 > L >
227 187 :
117 9] al
ur 1T 1 LI ur Tt rrrirprrrjrrorrr urrrrrrurnrrrinrirrirrid
3.4 4.3 34 3.7 4.0 4.3 4.6 32 35 38 41 44 47
Min Min
RT RT —_— RT IR

42 Perfluorodecanesulfonic acid

42 Perfluorodecanesulfonic acid

D 45 d5-NEtFOSAA

Expl:m/z 599.00 > 80.00:Moving3PtAverage_x1
N

Expl:m/z 599.00 > 99.00:Moving3PtAverage_x1
N

Expl:m/z 589.00 > 419.00:Moving3PtAverage_X

54 X
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D 44 13C2 PFUNA

43 Perfluoroundecanoic acid

43 Perfluoroundecanoic acid

Expll:@/z 565.00 > 520.00:Moving3PtAverage_x
[©)]

Expl:m/z 563.00 > 519.00:Moving3PtAverage x

Expl:m/z 563.00 > 169.00:Moving3PtAverage x
[ee]

60 ®
S 1o N ~ N 547 S
3 ¥ 8 507 ~ 5 45 S
S 12 S | 8
S S 407 i a4 367
X o SN f* X
~ ~ Ll ~
> > i > 27
207 ﬁ:: 187
107 . o :
U LI LI U 1 1 1 L] 1 1 1 1 U 1 1 .I L 1 1 1
35 38 47 50 3.7 4.0 43 46 3.8 4.4 47
Min
RT RT _ RT | ,

46 N-ethylperfluorooctanesulfonamidoa 50 Perfluorododecanoic acid

50 Perfluorododecanoic acid

Expligl/z 584.00 > 419.00:Moving3PtAverage_x
N~

Expl:m/z 613.00 > 569.00:Moving3PtAverage_x
()]

Expl:m/z 613.00 > 169.00:Moving3PtAverage_x
()]

~ ¥ ~. 9 _. 107 3
S 121 < <) a <) <
§ § 75 § & 1\
X9 2 601 X4
> & > 457 >
i 307
3] \‘ b
)k 157
U 1 1 1 LI I”I 1L 1 1 1 1 1 U 1 1 1 1 U 1 1 | 1 1 1
29 35 41 47 53 4.0 4.1 4.7
Min
RT —_ RT RT | '
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Report Date: 10-Jan-2019 11:21:39

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_039.d

D 49 13C2 PFDoA

54 Perfluorotridecanoic acid

54 Perfluorotridecanoic acid

Expl:m/z 615.00 > 570.00:Moving3PtAverage_x
247 o2}

Expl:m/z 663.00 > 619.00:Moving3PtAverage_x
o

Expll:gl/z 663.00 > 169.00:Moving3PtAverage_x
o

s 0 - 78] 8 =
S 207 < ) < S 1
S S 657 ‘ S
o o o
S 167 [ =t | ISt
— - < 524 ! < 9]
X N X X X
- 127 . = 30 1T =
> : > E: > &
8] : 267 ‘t - .
k i
E 131 il
U 1 1 1 1 ! 1 1 I 1 1 1 1 U 1 1 1 LI .I o 1 1 1 1 U 1 1 1 1 1
3.9 4.2 4.5 4.8 5.1 4.2 4.5 4.8 5.1 54 4.3 5.2
Min Min
RT —_— RT —_— RT

D 55 13C2 PFTeDA

56 Perfluorotetradecanoic acid

56 Perfluorotetradecanoic acid

Expll:@/z 715.00 > 670.00:Moving3PtAverage_x
<

Expl:m/z 713.00 > 169.00:Moving3PtAverage_X
™

Expl:m/z 713.00 > 219.00:Moving3PtAverage_X
787 3

s 107
<) | ~ a
§ 15 § g 65
S 12] S S 52
X X X
- 9 = 301
> > >
8] 267
3] 137
U 1 1 1 1 U 1 1 TI 1 1 1 U 1 1 | 1 1 1
45 4.6 5.2 55 4.6 5.2
RT RT | | RT | :
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Report Date: 10-Jan-2019 11:21:39

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento

Manual Integration/User Assign Peak Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9
Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6
Client ID: D-2087 R3 XAD-2 Resin #3
Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
D 513C3 PFBS, CAS: STL02337
Signal: 1
Processing Integration Results
RT: 2.05 Exp1:m/z 301.90 > 80.00
127 —
Area: 4518120
Amount: 1.219077 117
Amount Units: ng/ml 101
9
=)
S 8§
8
I o
> g
5]
A
3]
2]
H
U 1 1 f“rr*‘“rn - 1 1 1 1 1 | 1 1 1
1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8
Min
Manual Integration Results
RT: 2.05 Expl:m/z 301.90 > 80.00
127 H
Area: 4252681
Amount: 1.147456 7
Amount Units: ng/ml 107
9
g 8§
o
ISE
>
6
>_
5]
A
3]
2]
H
U 1 1 1 | 1 1 1 1 1 1 1
1.4 1.6 2.2 2.4 2.6 2.8
RT
Reviewer: westendorfc, 09-Jan-2019 11:54:10
Audit Action: Manually Integrated Audit Reason: Baseline
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Report Date: 10-Jan-2019 11:21:39

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9
Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6
Client ID: D-2087 R3 XAD-2 Resin #3
Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
D 16 13C4 PFHpA, CAS: STL01892
Signal: 1
Processing Integration Results
RT: 2.78 15 Expl:m/z 367.00 > 32%.00:MovingSPtAverage_xl
Area: 4161714
Amount: 1.349283 147
Amount Units: ng/ml 137
127
11
o
8 107
o
SEC
X
T 8§
T-
6]
51
A
3
2
H
U 1 1 1 1 1 1 1 1 L 1 1 1 1 1
21 2.3 25 27 2.9 3.1 3.3 3.5
Min
Manual Integration Results
RT: 2.78 Expl:m/z 367.00 > 32c2).00:MovingSPtAverage_xl
Area: 5802289 -
Amount: 1.881179
Amount Units: ng/ml
127
g 10
o
S
X8
g
61
A
2]
U 1 1 LI 1 1 1 1 Ll 1 1
21 2.3 25 3.1 3.3 35
RT
Reviewer: westendorfc, 09-Jan-2019 11:54:23
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:39
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9
Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6
Client ID: D-2087 R3 XAD-2 Resin #3
Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
D 17 1802 PFHxS, CAS: STL00994
Signal: 1
Processing Integration Results
RT: 2.79 1 Expl:m/z 403.00 > 84.00:Moving3PtAverage_x1
Area: 3104543 8
Amount: 1.423809 117 o
Amount Units: ng/ml 101 i
9]
~
8 8
8
I o
> g
5]
A
3
2]
H
U 1 1 L 1 1 1 1
2.3 25 3.1 3.3 35
Manual Integration Results
RT: 2.79 1 Expl:m/z 403.00; 84.00:Moving3PtAverage_x1
Area: 4193793 9
Amount: 1.923362 11 R
Amount Units:  ng/ml 107 A
o
g 9 '
o
S 7
<
= 6
>_
5]
A
3
ba
H
U 1 1 | Ir - 1 1 1 1 LI} 1 1
2.3 25 2.9 3.1 33 35
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:54:20
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:39 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9
Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6
Client ID: D-2087 R3 XAD-2 Resin #3
Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
6 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 1
Processing Integration Results
RT: 2.05 e Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
Area: 2733557
Amount: 0.017210 o
Amount Units: ng/ml 84
77
707
o
8 631
3
X 567
> 497
42
357
287
217
147
7
U 1 1 1 1 L 1 1 1
1.5 1.7 1.9 2.3 25
Min
Manual Integration Results
RT: 2.05 o8- Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
Area: 3332992 o o
Amount; 1.888509 N
- 84
Amount Units: ng/ml
77
707
g 63]
o
S 567
Z 4o
>_
42
357
287
217
147
?
—
U 1 1 " 1 1 1 1
15 1.7 23 25
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:54:53
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:39 Chrom Revision: 2.3 13-Dec-2018 17:23:12

Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9
Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6
Client ID: D-2087 R3 XAD-2 Resin #3
Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
6 Perfluorobutanesulfonic acid, CAS: 375-73-5
Signal: 2
Processing Integration Results
RT: 2.05 33 Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
Area: 956525 o
Amount: 0.017210 307 N
Amount Units: ng/ml
271
247
g
§ 217
X
<187
>_
157
127
9
6]
3]
(6 T T T T T T 1
15 1.7 1.9 23 25
Min
Manual Integration Results
RT: 2.05 33 Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
Area: 1155368 i
Amount: 1.888509 307 N
Amount Units:  ng/ml 27
247
g 217
8
<187
> 157
127
9
8]
3]
U 1 1 1 1
15 23 25
RT
Reviewer: westendorfc, 09-Jan-2019 11:54:54
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
Page 121 of 527 01/25/2019



Report Date: 10-Jan-2019 11:21:39 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9
Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6
Client ID: D-2087 R3 XAD-2 Resin #3
Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
15 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 1
Processing Integration Results
RT: 2.79 Expl:m/z 363.00 > 319.00:Moving3PtAverage_x1
Area: 1934047 701
Amount: 0.008899 .
Amount Units: ng/ml
607
557
g 507
o
S 457
X
— 407
>
357
307
257
207
157
107
5]
U 1 1 1 1 1 L 1 1 1
2.3 25 2.7 2.9 3.1
Min
Manual Integration Results
RT: 2.79 Expl:m/z 363.00 > 319.00:Moving3PtAverage_x1
Area: 2513519 727
Amount; 1.040914 66
Amount Units: ng/ml 601
547
S 487
e
S 427
X
S 36
307
247
187
127
8]
U 1 1 r 1 1 1 1 } 1 1 1
2.3 25 27 2.9 3.1
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:55:04
Audit Action: Manually Integrated Audit Reason: Incomplete Integration
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Report Date: 10-Jan-2019 11:21:39 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9
Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6
Client ID: D-2087 R3 XAD-2 Resin #3
Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
15 Perfluoroheptanoic acid, CAS: 375-85-9
Signal: 2
Processing Integration Results
RT: 2.79 . Expl:m/z 363.00 > 169.00:Mcé\»/ingSPtAverage_x1
Area: 377890
Amount: 0.008899 13]
Amount Units: ng/ml 127
117
107
o
8 9
3
X 8
> 7
8]
5]
A
3]
2]
H
U 1 1 1 1 1 — LI 1 1 1
23 25 2.7 2.9 31

Min

Manual Integration Results

RT: 2.79 e Expl:m/z 363.00 > 169.00:Moving3PtAverage_x1
[e)
Area: 520547 1
Amount: 1.040914
Amount Units: ng/ml 12]
117
107
;8: 9]
S
7
>_
8]
5]
A
3]
2]
H
U 1 1 1 1 1
23 25 . 31
Min
RT
Reviewer: westendorfc, 09-Jan-2019 11:55:05
Audit Action: Manually Integrated Audit Reason: Incomplete Integration

Page 123 of 527 01/25/2019



Report Date: 10-Jan-2019 11:21:39 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9
Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6
Client ID: D-2087 R3 XAD-2 Resin #3
Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000
Method: PFAS_A9 Limit Group: LC PFC ICAL
Column: Detector EXP1
18 Perfluorohexanesulfonic acid, CAS: 355-46-4
Signal: 2
Processing Integration Results
RT: 2.79 13- Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
Area: 579038
Amount: 0.010478 127
Amount Units: ng/ml 117
107
(’8\ 9
S 8
X
NG
>
8]
5]
A
3]
2]
H
v T T T 1
2.0 2.2

Manual Integration Results

RT: 2.79 13 Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
Area: 541189 >
Amount; 0.942993 121 §
Amount Units:  ng/ml 11 “
107
9]
g s
> &
5]
A
3
ba
H
o T T T T T |
2.0 2.2 2.4
RT
Reviewer: westendorfc, 09-Jan-2019 11:55:14
Audit Action: Manually Integrated Audit Reason: Baseline
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Chrom Revision: 2.3 13-Dec-2018 17:23:12
Manual Integration/User Assign Peak Report

Report Date: 10-Jan-2019 11:21:40

TestAmerica Sacramento

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_039.d
Injection Date: 08-Jan-2019 23:41:30 Instrument ID: A9

Lims ID: 140-13780-A-6-C Lab Sample ID: 320-13780-6

Client ID: D-2087 R3 XAD-2 Resin #3

Operator ID: A9\Administrator ALS Bottle#: 27 Worklist Smp#: 10
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

Column: Detector EXP1

26 Perfluorooctanoic acid, CAS: 335-67-1

Signal: 1

RT:

Area:
Amount:
Amount Units:

RT:

Area:
Amount:
Amount Units:

3.18
2844077

0.011944
ng/ml

3.18
2675747
1.011304
ng/ml

Processing Integration Results

707
657
60
55
501
457
407
357

Y (X10000)

Expl:m/z 413.00 > 369.00:Moving3PtAverage x3

o)
©
—
™

Manual Integration Results

72
667
607
541
487
427
367

Y ( X10000)

307
247
187
177

6]

Expl:m/z 413.00 > 369.00:Moving3PtAverage_x3
n

o
1
2

U 1 1 1 1 L)

25

RT

Reviewer: westendorfc, 09-Jan-2019 11:55:26
Audit Action: Manually Integrated Audit Reason: Baseline
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FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento

Job No.:

SDG No.:

140-13780-1

Client Sample ID: D-2088 R1 DI Water #1

Lab Sample ID:

Matrix: Air

140-13780-7

Lab File ID: 2019.01.08LLAAXX 042.d

Analysis Method: 537 (modified) Date Collected: 12/20/2018 08:00

Extraction Method: None Date Extracted: 12/28/2018 03:39

Sample wt/vol: 1 (Sample) Date Analyzed: 01/09/2019 00:04

Con. Extract Vol.: 500 (mL) Dilution Factor: 1

Injection Volume: 20 (ul) GC Column: Acquity ID: 2.1 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 269672 Units: ng/Sample

CAS NO. COMPOUND NAME RESULT Q RL MDL
375-73-5 Perfluorobutanesulfonic acid (PFBS) 17.6 0.500 0.490
375-85-9 Perfluoroheptanoic acid (PFHpA) 19.9 0.500 0.490
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 17.3 0.500 0.490
375-95-1 Perfluorononanoic acid (PFNA) 19.7 0.500 0.490
1763-23-1 Perfluorooctanesulfonic acid (PFOS) 17.4 0.500 0.490
335-67-1 Perfluorooctanoic acid (PFOA) 21.5 0.500 0.490
CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STL02337 13C3 PFBS 96 25-150
STL01892 13C4 PFHpA 98 25-150
STL0O0995 13C5 PFNA 98 25-150
STL00990 13C4 PFOA 96 25-150
STL0O0991 13C4 PFOS 101 25-150
STL00994 1802 PFHxS 96 25-150
FORM I 537 (modified)
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Report Date: 10-Jan-2019 11:21:25

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_042.d
Lims ID: 140-13780-A-7-B

Client ID: D-2088 R1 DI Water #1

Sample Type: Client

Inject. Date: 09-Jan-2019 00:04:01 ALS Bottle#: 29 Worklist Smp#: 13
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Sample Info: 140-13780-a-7-b

Misc. Info.: Plate: 1 Rack: 3

Operator ID: A9\Administrator Instrument ID: A9

Method: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\PFAS_A9.m

Limit Group: LC PFC ICAL

Last Update: 10-Jan-2019 10:32:21 Calib Date: 08-Jan-2019 18:26:16
Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\chromna\Sacramento\ChromData\A9\20190109-70278.b\2019.01.08ICALAA._008.d
Column1: Det: EXP1

Process Host: CTX0310

First Level Reviewer: westendorfc Date: 09-Jan-2019 12:34:28
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | SIN | Flags
D 113C4 PFBA M
217.00>172.00 1.679 1.679 0.0 0.528 6992160 2.49 995 4415 M
2 Perfluorobutanoic acid M
212.90 >169.00 1.679 1.679 0.0 1.000 2565619 0.99 172 M
4 Perfluoropentanoic acid
262.90 >219.00 2.023 2.014 0.009 1.000 2327009 1.01 114
D 3 13C5 PFPeA
267.90 > 223.00 2.023 2.022 0.001 0.636 5742234 2.33 93.4 3386
D 513C3PFBS
301.90>80.00 2.055 2.054 0.001 0.646 9014645 2.23 96.0 2674065
6 Perfluorobutanesulfonic acid
298.90 >80.00 2.055 2.056 -0.001 1.000 3294807 0.8807 Target=2.70 2275
298.90 >99.00 2.055 2.056 -0.001 1.000 1177562 2.80(1.35-4.05) 1066
D 9 13C2 PFHxA
315.00 > 270.00 2.391 2.383 0.008 0.752 6955032 2.54 102 4709
10 Perfluorohexanoic acid
313.00 > 269.00 2.391 2.384 0.007 1.000 2189851 0.9088 Target=13.92 590
313.00 > 119.00 2.391 2.384 0.007 1.000 165649 13.22(6.96-20.87) 317
D 16 13C4 PFHpA
367.00 > 322.00 2.781 2.782 -0.001 0.875 8232210 2.45 98.0 3256
D 17 1802 PFHxS
403.00>84.00 2.790 2.782 0.008 0.877 5422389 2.28 96.5 2652
18 Perfluorohexanesulfonic acid
399.00 >80.00 2.790 2.782 0.008 1.000 2447054 0.8627 Target=3.80 2031
399.00>99.00 2.790 2.782 0.008 1.000 670847 3.65(1.90-5.70) 253
15 Perfluoroheptanoic acid
363.00 > 319.00 2.781 2.782 -0.001 1.000 3409331 1.00 Target=4.34 780
363.00 > 169.00 2.781 2.782 -0.001 1.000 729034 4.68(2.17-6.52) 1026
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Report Date: 10-Jan-2019 11:21:25

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX 042.d
Ratio Calibration: None
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags

21 1H,1H,2H,2H-perfluorooctanesulfoni

427.00 > 407.00 3.164 3.165 -0.001 1.000 727511 1.00 822

D 20 M2-6:2 FTS

429.00>81.00 3.164 3.165 -0.001 0.995 822046 2.48 104 1373

* 24 13C2 PFOA

415.00 > 370.00 3.180 3.180 0.0 7363002 2.50 3039
23 Perfluoroheptanesulfonic acid

449.00 > 80.00 3.180 3.180 0.0 0.893 2497570 0.9664 Target=3.69 2318

449.00>99.00 3.180 3.180 0.0 0.893 595165 4.20(1.84-5.53) 1462
26 Perfluorooctanoic acid

413.00 > 369.00 3.180 3.180 0.0 1.000 3117821 1.08 Target=2.72 499

413.00 > 169.00 3.180 3.180 0.0 1.000 1062797 2.93(1.36-4.08) 1194

D 25 13C4 PFOA

417.00 > 372.00 3.180 3.180 0.0 1.000 6988580 2.40 95.9 3503
29 Perfluorooctanesulfonic acid

499.00 >80.00 3.559 3.552 0.007 1.000 2248874 0.8712 Target=4.08 1582

499.00>99.00 3.559 3.552 0.007 1.000 536955 4.19(2.04-6.12) 1940

D 28 13C4 PFOS

503.00 >80.00 3.559 3.552 0.007 1.119 5854159 2.41 101 2392
30 Perfluorononanoic acid

463.00 > 419.00 3.566 3.567 -0.001 1.000 2523237 0.9858 Target=5.35 414

463.00 > 169.00 3.566 3.567 -0.001 1.000 460237 5.48(2.68-8.03) 918

D 31 13C5 PFNA

468.00 > 423.00 3.566 3.567 -0.001 1.122 6427787 2.45 97.9 3057

D 33 13C8 FOSA

506.00 >78.00 3.892 3.885 0.007 1.224 3696322 2.31 92.6 2978
34 Perfluorooctanesulfonamide

498.00>78.00 3.892 3.885 0.007 1.000 4525629 1.05 2921

D 39 M2-8:2 FTS

529.00>81.00 3.926 3.927 -0.001 1.235 93051 2.45 102 278

D 36 13C2 PFDA

515.00 > 470.00 3.926 3.927 -0.001 1.235 6323446 2.46 98.5 4673
37 1H,1H,2H,2H-perfluorodecanesulfoni

527.00 >507.00 3.926 3.927 -0.001 1.000 517996 0.9391 1505
38 Perfluorodecanoic acid

513.00 > 469.00 3.926 3.927 -0.001 1.000 3210746 1.11  Target=14.23 1736

513.00 > 169.00 3.926 3.927 -0.001 1.000 189917 16.91(7.12-21.35) 270

D 40 d3-NMeFOSAA

573.00 > 419.00 4.092 4.093 -0.001 1.287 1801909 2.68 107 2359
41 N-methylperfluorooctanesulfonamido

570.00 > 419.00 4.092 4.093 -0.001 1.000 571997 0.9159 161
42 Perfluorodecanesulfonic acid

599.00 > 80.00 4.224 4.225 -0.001 1.187 2053127 0.9584 Target=4.28 2515

599.00 >99.00 4.224 4.225 -0.001 1.187 411617 4.99(2.14-6.43) 1158

D 45 d5-NEtFOSAA

589.00 > 419.00 4.250 4.250 0.0 1.336 1400953 2.50 99.9 1720
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Report Date: 10-Jan-2019 11:21:25

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX 042.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
D 44 13C2 PFUnA
565.00 > 520.00 4.250 4.250 0.0 1.336 4788492 2.37 94.8 3158
43 Perfluoroundecanoic acid
563.00 > 519.00 4.250 4.250 0.0 1.000 1523721 0.9541 Target=10.48 352
563.00 > 169.00 4.250 4.250 0.0 1.000 154779 9.84(5.24-15.72) 661
46 N-ethylperfluorooctanesulfonamidoa
584.00 > 419.00 4.258 4.259 -0.001 1.002 439957 0.9483 6823
50 Perfluorododecanoic acid
613.00 > 569.00 4.541 4.534 0.007 1.000 2260195 1.02  Target=9.37 825
613.00 > 169.00 4.541 4.534 0.007 1.000 231536 9.76(4.68-14.05) 768
D 49 13C2 PFDoA
615.00 > 570.00 4.541 4.541 0.0 1.428 5774910 2.36 94.4 4383
54 Perfluorotridecanoic acid
663.00 > 619.00 4.803 4.803 0.0 1.058 1732818 0.9882 Target=6.18 800
663.00 > 169.00 4.803 4.803 0.0 1.058 294642 5.88(3.09-9.27) 996
D 55 13C2 PFTeDA
715.00 > 670.00 5.049 5.049 0.0 1.588 4255918 2.51 100 4792
56 Perfluorotetradecanoic acid
713.00 > 169.00 5.049 5.050 -0.001 1.000 250558 0.9014 Target=1.39 1177
713.00 >219.00 5.041 5.050 -0.009 0.998 174126 1.44(0.70-2.09) 761
QC Flag Legend
Review Flags
M - Manually Integrated
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Report Date: 10-Jan-2019 11:21:25

Chrom Revision: 2.3 13

TestAmerica Sacramento

-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_042.d
Injection Date: 09-Jan-2019 00:04:01 Instrument ID: A9

Lims ID: 140-13780-A-7-B Lab Sample ID: 320-13780-7

Client ID: D-2088 R1 DI Water #1

Operator ID: A9\Administrator ALS Bottle#: 29 Worklist Smp#: 13
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

D 113C4 PFBA (M)

2 Perfluorobutanoic acid (M)

4 Perfluoropentanoic acid

Expl:m/z 217.00 > 172.00:Moving3PtAverage_x

Expl:m/z 212.90 > 169.00:Moving3PtAverage_x

Expl:m/z 262.90 > 219.
667

00:Moving3PtAverage x
(%]

18] R 667 8
=) @] ~ ~ e <f
S 157 ) S 55 g 55 N*
o o o
S 127 f g a4 g 44 1
> J: X > 33_ o Nl
N > 39 > i’ i
6] 227 27 R
[
3] 117 117 /f::: ::\
J'.'. o
U 1 1 1 1 \I 1 LI 1 1 1 1 1 U 1 1 1 1 1 1 1 1 U 1 1 1 Ii 1 1 il 1 1 1 1
1.0 1.3 1.6 1.9 2.2 1.0 1.3 2.2 15 1.8 2.1 2.4
Min Min
RT —_— RT RT —_—
D 313C5PFPeA D 513C3PFBS 6 Perfluorobutanesulfonic acid
Expl:m/z 267.90 > 223.00:Moving3PtAverage_x Expl:m/z 301.90 > 80.00 Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
[$2] n wn
5 15 S 5 25 S s 10 S
8 177 S =] 8] f
— — — 1
< X 157 X 8 N
Nt Nt ] Nt H
> > 107 { " f
' 8
51 | L 2] IS
b [l
U LI LI U 1 1 1 1 L 1 LI 1 1 U 1 1 1 1 LB 1 LN 1 1 1 1
1.3 1.6 2.5 0.5 1.4 2.3 3.2 1.4 1.7 2.0 2.3 2.6
Min Min
RT RT — RT —_—

6 Perfluorobutanesulfonic acid

D 913C2 PFHxA

10 Perfluorohexanoic acid

Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
Lo

Expl:m/z 315.00 > 270.00:Moving3PtAverage_x
—

Expl:m/z 313.00 > 269.00:Moving3PtAverage_x
667 P

367 & 207 %
) 301 o S 557 N
o o o [
o o 167 o H
S ar g |
Z 18 17 Z 33 :
> > 8 > It
127 22 ; !
8 4 117 }‘ g
U 1 1 1 1 U L .Il LELELELELELELL U 1 1 LI T 1 1 1 1 1
1.4 2.6 1.6 1.9 2.2 2.5 2.8 3.1 1.8 2.1 2.4 2.7 3.0
Min Min
RT RT —_— RT —_—

10 Perfluorohexanoic acid

D 16 13C4 PFHpA

D 17 1802 PFHxS

Expl:m/z 313.00 > 119.00:Moving3PtAverage_x
—

Expl:m/z 367.00 > 322.00:Moving3PtAverage_x
—

Expl:m/z 403.00 > 84.00:Moving3PtAverage_x1

54 | 181 S
45 g 2 g Py
g g 20] g
g 367 S S 177
X X 15 X
> > 1o >
187 6
9 3] 3 k
Jir
V) T T 1 V) T T T T T T 1 V) T T T ‘I T T T T 1
1.9 2.8 2.1 3.3 2.2 2.5 2.8 3.1 3.4
Min
RT RT RT

01/25/2019




Report Date: 10-Jan-2019 11:21:25

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_042.d

18 Perfluorohexanesulfonic acid

18 Perfluorohexanesulfonic acid

15 Perfluoroheptanoic acid

Expl:m/z 399.00 > 80.00:Moving3PtAverage_x3
o

Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
o

Expll:?/z 363.00 > 319.00:Moving3PtAverage_x
—

66 > 207 > R @
s N s N S 10] N
o 557 S 161 o
o o o
) o =] 8]
— 447 = 3 3
> X 127 % i
T 33 g | N 1
8 \ ;
227 \ 4] :
117 fA} 4 I 2] ki
l' /-::1 J'--'
U 1 1 1 L 1 LI 1 1 1 U 1 1 1 LI 1 LI 1 1 1 1 1 U 1 1 1 1 I 1 LI 1 1 1 1
1.2 2.1 3.0 3.9 15 21 2.7 3.3 3.9 2.2 2.5 2.8 3.1 34
Min Min Min
RT — RT — RT —_

15 Perfluoroheptanoic acid

21 1H,1H,2H,2H-perfluorooctanesulfond 20 M2-6:2 FTS

Expl:m/z 363.00 > 169.00:Moving3PtAverage_Xx

Expl:m/z 427.00 > 407.00:Moving3PtAverage_X
<

Explég/z 429.00 > 81.00:Moving3PtAverage x1
<

247 o
~ R . 25] ~
S 20 o ) S 25
e 3 201 e
g 16] s g 2
5 121 5 157 5 157
> > >
8 107 107
4 5] 51
U 1 1 1 1 1 1 1 1 U 1 1 1 1 U 1 1 1 1 1 1 1 1 1
2.2 25 3.1 2.6 2.6 29 35
RT —_— RT RT —_—

* 24 13C2 PFOA

23 Perfluoroheptanesulfonic acid

Expl:m/z 415.00 > 370.00:Moving3PtAverage x
o

Expl:m/z 449.00 > 80.00:Moving3PtAverage_x1
o

s 25 9 907 9 207
S ™ 5) 75 ™ [5)
s 29 8 8 16
S 1 S 601 S
X 15 : X X 127
g . T 457 Z
> i > >
107 it
ag 30 8]
5 157 4
U 1 1 1 1 1 U 1 1 1 1 1 \I‘.I. LI 1 1 1 1 U 1 1 1 1 1 1 1
2.6 3.8 2.5 2.8 3.1 34 3.7 2.7 3.0 3.6
Min
RT RT —_— RT —_—

26 Perfluorooctanoic acid

26 Perfluorooctanoic acid

D 25 13C4 PFOA

Expl:m/z 413.00 > 369.00:Moving3PtAverage_x
127 o

Expl:m/z 413.00 > 169.00:Moving3PtAverage_x
o

Expl:m/z 417.00 > 372.00:Moving3PtAverage_x

o
5 10 2 % 2 s 27 2
g “ S a0 "’ g 20 “f
S s S 8
‘c_>| o 247 ) o 167
5 6] 5 i 5 121
> > 18] I >
4] 121 :
. tF!
21 N X A
A o ;i
U 1 1 1 LI 1 I 1 1 1 1 1 vrrrrrrrrrrrryrrrriririd U 1 1 1 1 1 " 1 1 1 1
2.0 2.6 3.2 3.8 4.4 22 25 28 31 34 37 40 2.5 2.8 34 3.7
Min Min
RT — RT  — RT L ———
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Report Date: 10-Jan-2019 11:21:25

29 Perfluorooctanesulfonic acid

Chrom Revision: 2.3 13-Dec-2018 17:23:12
Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_042.d

29 Perfluorooctanesulfonic acid

D 28 13C4 PFOS

Exp17:?/z 499.00 > 80.00:Moving3PtAverage_x3
D

Expl:m/z 499.00 > 99.00:Moving3PtAverage_x3
207 o}

Expl:m/z 503.00 > 80.00:Moving3PtAverage_x1

s} e} 247 2
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Min Min Min
RT — RT — RT | |

30 Perfluorononanoic acid

30 Perfluorononanoic acid

D 31 13C5 PFNA

Expl:m/z 463.00 > 419.00:Moving3PtAverage_X
<]

Expl:m/z 463.00 > 169.00:Moving3PtAverage_Xx
(]

Expl:m/z 468.00 > 423.00:Moving3PtAverage_X
(]

= 107 ] 187 S% = 247 s
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o o o
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> N > 17 il
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Min Min Min
RT i RT I i RT —_—

D 3313C8 FOSA

34 Perfluorooctanesulfonamide

D 39 M2-8:2 FTS

Expl:m/z 506.00 > 78.00:Moving3PtAverage_x1

Expl:m/z 498.00 > 78.00:Moving3PtAverage_x1
N

Expl:m/z 529.00 > 81.00:Moving3PtAverage_x1
(o]

N
g 15 % g 187 367 §
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> i > 7 > it
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Min Min
RT —_— RT RT —_—

D 36 13C2 PFDA

37 1H,1H,2H,2H-perfluorodecanesulfoni 38 Perfluorodecanoic acid

Expl:m/z 515.00 > 470.00:Moving3PtAverage_x
©

Explz:@/z 527.00 > 507.00:Moving3PtAverage_x

Expl:m/z 513.00 > 469.00:Moving3PtAverage_x
©
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Report Date: 10-Jan-2019 11:21:25

38 Perfluorodecanoic acid

Chrom Revision: 2.3 13-Dec-2018 17:23:12
Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_042.d

D 40 d3-NMeFOSAA

41 N-methylperfluorooctanesulfonamido

Expl:m/z 513.00 > 169.00:Moving3PtAverage_x
©

Expl:m/z 573.00 > 419.00:Moving3PtAverage_x
N

Expl:m/z 570.00 > 419.00:Moving3PtAverage_x
N
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42 Perfluorodecanesulfonic acid

42 Perfluorodecanesulfonic acid

D 45 d5-NEtFOSAA

Expl:m/z 599.00 > 80.00:Moving3PtAverage_x1
<

Expl:m/z 599.00 > 99.00:Moving3PtAverage_x1
<

Expl:m/z 589.00 > 419.00:Moving3PtAverage_X
o
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D 44 13C2 PFUNA

43 Perfluoroundecanoic acid

43 Perfluoroundecanoic acid

Expl:m/z 565.00 > 520.00:Moving3PtAverage x
o

Expl:m/z 563.00 > 519.00:Moving3PtAverage x
667 o

Expl:m/z 563.00 > 169.00:Moving3PtAverage x
o
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46 N-ethylperfluorooctanesulfonamidoa 50 Perfluorododecanoic acid

50 Perfluorododecanoic acid

Expl:m/z 584.00 > 419.00:Moving3PtAverage_x
[ee]

Expl:m/z 613.00 > 569.00:Moving3PtAverage_x
—

Expl:m/z 613.00 > 169.00:Moving3PtAverage_x
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Report Date: 10-Jan-2019 11:21:25

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX_042.d

D 49 13C2 PFDoA

54 Perfluorotridecanoic acid

54 Perfluorotridecanoic acid

Expl:m/z 615.00 > 570.00:Moving3PtAverage_x
—

Expl:m/z 663.00 > 619.00:Moving3PtAverage_x
™

Expl:m/z 663.00 > 169.00:Moving3PtAverage_x
™
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D 55 13C2 PFTeDA

56 Perfluorotetradecanoic acid

56 Perfluorotetradecanoic acid

Expl:m/z 715.00 > 670.00:Moving3PtAverage_X
)

Expll:?/z 713.00 > 169.00:Moving3PtAverage_x
)

Expl:m/z 713.00 > 219.00:Moving3PtAverage_X
—
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Lab Name:

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

TestAmerica Sacramento Job No.: 140-13780-1

SDG No.:

Client Sample ID:

Matrix: Air

D-2089 R2 DI Water #2

Lab Sample ID: 140-13780-8

Lab File ID: 2019.01.08LLAAXX 043.d

Analysis Method: 537 (modified) Date Collected: 12/20/2018 08:00

Extraction Method: None Date Extracted: 12/28/2018 03:39

Sample wt/vol: 1 (Sample) Date Analyzed: 01/09/2019 00:11

Con. Extract Vol.: 500 (mL) Dilution Factor: 1

Injection Volume: 20 (ul) GC Column: Acquity ID: 2.1 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 269672 Units: ng/Sample

CAS NO. COMPOUND NAME RESULT Q RL MDL
375-73-5 Perfluorobutanesulfonic acid (PFBS) 17.8 0.500 0.490
375-85-9 Perfluoroheptanoic acid (PFHpA) 19.4 0.500 0.490
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 17.5 0.500 0.490
375-95-1 Perfluorononanoic acid (PFNA) 19.1 0.500 0.490
1763-23-1 Perfluorooctanesulfonic acid (PFOS) 17.6 0.500 0.490
335-67-1 Perfluorooctanoic acid (PFOA) 21.2 0.500 0.490
CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STL02337 13C3 PFBS 92 25-150
STL01892 13C4 PFHpA 93 25-150
STL0O0995 13C5 PFNA 96 25-150
STL00990 13C4 PFOA 93 25-150
STL0O0991 13C4 PFOS 97 25-150
STL00994 1802 PFHxS 89 25-150
FORM I 537 (modified)
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Report Date: 10-Jan-2019 11:21:27

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_043.d
Lims ID: 140-13780-A-8-B

Client ID: D-2089 R2 DI Water #2

Sample Type: Client

Inject. Date: 09-Jan-2019 00:11:31 ALS Bottle#: 30 Worklist Smp#: 14
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Sample Info: 140-13780-a-8-b

Misc. Info.: Plate: 1 Rack: 3

Operator ID: A9\Administrator Instrument ID: A9

Method: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\PFAS_A9.m

Limit Group: LC PFC ICAL

Last Update: 10-Jan-2019 10:32:21 Calib Date: 08-Jan-2019 18:26:16
Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\chromna\Sacramento\ChromData\A9\20190109-70278.b\2019.01.08ICALAA._008.d
Column1: Det: EXP1

Process Host: CTX0310

First Level Reviewer: westendorfc Date: 09-Jan-2019 12:35:10

Ratio Calibration: None

EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | SIN | Flags

D 113C4 PFBA M
217.00>172.00 1.679 1.679 0.0 0.527 7056775 2.38 953 6370 M

2 Perfluorobutanoic acid M
212.90 >169.00 1.679 1.679 0.0 1.000 2610032 1.00 167 M

4 Perfluoropentanoic acid
262.90 > 219.00 2.022 2.014 0.008 1.000 2340343 1.01 114
D 3 13C5 PFPeA
267.90 > 223.00 2.022 2.022 0.0 0.634 5811783 2.24 89.7 4173
D 513C3PFBS
301.90>80.00 2.054 2.054 0.0 0.644 9080472 2.13 91.8 302773

6 Perfluorobutanesulfonic acid
298.90 >80.00 2.054 2.056 -0.002 1.000 3347669 0.8883 Target=2.70 2244
298.90 >99.00 2.054 2.056 -0.002 1.000 1175466 2.85(1.35-4.05) 793
D 9 13C2 PFHxA
315.00 > 270.00 2.383 2.383 0.0 0.747 6781196 2.35 94.2 3163

10 Perfluorohexanoic acid
313.00 > 269.00 2.383 2.384 -0.001 1.000 2349432 1.00 Target=13.92 608
313.00 > 119.00 2.392 2.384 0.008 1.004 176490 13.31(6.96-20.87) 406
D 16 13C4 PFHpA
367.00 > 322.00 2.782 2.782 0.0 0.873 8243236 2.33 93.1 3249
D 17 1802 PFHxS
403.00>84.00 2.791 2.782 0.009 0.875 5251944 2.10 88.7 3381

18 Perfluorohexanesulfonic acid
399.00>80.00 2.791 2.782 0.009 1.000 2401824 0.8742 Target=3.80 3035
399.00>99.00 2.791 2.782 0.009 1.000 697905 3.44(1.90-5.70) 184

15 Perfluoroheptanoic acid
363.00 > 319.00 2.782 2.782 0.0 1.000 3330684 0.9709 Target=4.34 802
363.00 > 169.00 2.782 2.782 0.0 1.000 720432 4.62(2.17-6.52) 1121
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Report Date: 10-Jan-2019 11:21:27
Data File:
Ratio Calibration: None

Chrom Revision: 2.3 13-Dec-2018 17:23:12

\\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX 043.d

EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags

21 1H,1H,2H,2H-perfluorooctanesulfoni

427.00 > 407.00 3.165 3.165 0.0 1.000 700987 0.9881 646

D 20 M2-6:2 FTS

429.00 >81.00 3.165 3.165 0.0 0.993 797952 2.29 96.3 1145

* 24 13C2 PFOA

415.00 > 370.00 3.188 3.180 0.008 7759064 2.50 3139
23 Perfluoroheptanesulfonic acid

449.00 >80.00 3.181 3.180 0.001 0.894 2474843 0.9424 Target=3.69 2589

449.00 >99.00 3.181 3.180 0.001 0.894 595483 4.16(1.84-5.53) 1628
26 Perfluorooctanoic acid

413.00 > 369.00 3.181 3.180 0.001 0.998 3124514 1.06 Target=2.72 489

413.00 > 169.00 3.181 3.180 0.001 0.998 1124228 2.78(1.36-4.08) 1121

D 25 13C4 PFOA

417.00 > 372.00 3.188 3.180 0.008 1.000 7112931 2.32 92.6 2454
29 Perfluorooctanesulfonic acid

499.00 > 80.00 3.560 3.552 0.008 1.000 2314055 0.8822 Target=4.08 1667

499.00>99.00 3.552 3.552 0.0 0.998 566108 4.09(2.04-6.12) 1498

D 28 13C4 PFOS

503.00 >80.00 3.560 3.552 0.008 1.116 5948642 2.33 97.4 5004
30 Perfluorononanoic acid

463.00 > 419.00 3.567 3.567 0.0 1.000 2535816 0.9544 Target=5.35 440

463.00 > 169.00 3.567 3.567 0.0 1.000 461502 5.49(2.68-8.03) 1027

D 31 13C5 PFNA

468.00 > 423.00 3.567 3.567 0.0 1.119 6672254 2.41 96.4 3135

D 33 13C8 FOSA

506.00 >78.00 3.893 3.885 0.008 1.221 3787943 2.25 90.0 3945
34 Perfluorooctanesulfonamide

498.00 >78.00 3.893 3.885 0.008 1.000 4548969 1.03 3043

D 39 M2-8:2 FTS

529.00 >81.00 3.927 3.927 0.0 1.232 99729 2.49 104 413

D 36 13C2 PFDA

515.00 > 470.00 3.927 3.927 0.0 1.232 6523963 2.41 96.4 3057
37 1H,1H,2H,2H-perfluorodecanesulfoni

527.00 >507.00 3.927 3.927 0.0 1.000 507596 0.8586 1601
38 Perfluorodecanoic acid

513.00 > 469.00 3.927 3.927 0.0 1.000 3002281 1.00 Target=14.23 1346

513.00 > 169.00 3.927 3.927 0.0 1.000 210386 14.27(7.12-21.35) 307

D 40 d3-NMeFOSAA

573.00 > 419.00 4.093 4.093 0.0 1.284 1827789 2.58 103 1774
41 N-methylperfluorooctanesulfonamido

570.00 > 419.00 4.093 4.093 0.0 1.000 552931 0.8728 145
42 Perfluorodecanesulfonic acid a

599.00 > 80.00 4.225 4.225 0.0 1.187 2081982 0.9565 Target=4.28 2511

599.00 >99.00 4.225 4.225 0.0 1.187 422754 4,92(2.14-6.43) 1103

D 45 d5-NEtFOSAA

589.00 > 419.00 4.250 4.250 0.0 1.333 1442877 2.44 97.6 1534
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Report Date: 10-Jan-2019 11:21:27

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX 043.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
D 44 13C2 PFUnA
565.00 > 520.00 4.250 4.250 0.0 1.333 4762837 2.24 89.5 2624
43 Perfluoroundecanoic acid
563.00 > 519.00 4.250 4.250 0.0 1.000 1542673 0.9712 Target=10.48 437
563.00 > 169.00 4.250 4.250 0.0 1.000 162399 9.50(5.24-15.72) 549
46 N-ethylperfluorooctanesulfonamidoa
584.00 > 419.00 4.259 4.259 0.0 1.002 452716 0.9475 1135
50 Perfluorododecanoic acid
613.00 > 569.00 4.541 4.534 0.007 1.000 2386018 1.05  Target=9.37 902
613.00 > 169.00 4.541 4.534 0.007 1.000 248467 9.60(4.68-14.05) 873
D 49 13C2 PFDoA
615.00 >570.00 4.541 4.541 0.0 1.424 5930028 2.30 91.9 3818
54 Perfluorotridecanoic acid
663.00 > 619.00 4.803 4.803 0.0 1.058 1824451 1.01 Target=6.18 857
663.00 > 169.00 4.803 4.803 0.0 1.058 303534 6.01(3.09-9.27) 1043
D 55 13C2 PFTeDA
715.00 > 670.00 5.049 5.049 0.0 1.584 4292089 2.40 96.0 4255
56 Perfluorotetradecanoic acid
713.00 > 169.00 5.049 5.050 -0.001 1.000 259259 0.9248 Target=1.39 1091
713.00 >219.00 5.049 5.050 -0.001 1.000 181538 1.43(0.70-2.09) 928
QC Flag Legend
Review Flags
M - Manually Integrated
a - User Assigned ID
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Report Date: 10-Jan-2019 11:21:27

Chrom Revision: 2.3 13-

TestAmerica Sacramento

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_043.d
Injection Date: 09-Jan-2019 00:11:31 Instrument ID: A9

Lims ID: 140-13780-A-8-B Lab Sample ID: 320-13780-8

Client ID: D-2089 R2 DI Water #2

Operator ID: A9\Administrator ALS Bottle#: 30 Worklist Smp#: 14
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Method: PFAS_A9 Limit Group: LC PFC ICAL

D 113C4 PFBA (M)

2 Perfluorobutanoic acid (M)

4 Perfluoropentanoic acid

Expl:m/z 217.00 > 172.00:Moving3PtAverage_x
»

Expl:m/z 212.90 > 169.00:Moving3PtAverage_x
727 o

Expl:m/z 262.90 > 219.00:Moving3PtAverage_x
N

187 N~ 667 I
=) 4| —_ © —_ S
8 151 S 607 - S 55 <
o o o ]
g 12 g 45 g 44 ]
X X 361 X :
> 9 > R > 33
8] : 247 aF 22
e : 1z i
U 1 1 1 LI - 1 LI 1 1 1 1 U LI L Ii LI il L L L] U 1 1 1 1 1 1
11 14 1.7 2.0 2.3 09 12 15 18 21 24 15 2.4
Min Min
RT —_— RT  E— RT
D 313C5PFPeA D 513C3PFBS 6 Perfluorobutanesulfonic acid
Expl:m/z 267.90 > 223.00:Moving3PtAverage_x Expl:m/z 301.90 > 80.00 Expl:m/z 298.90 > 80.00:Moving3PtAverage_x1
N < <t
5 157 5 25 8 5 107 S
g g ™ g ™
S 12 g 20] S j
— — I —
S < 19] i S
> > i >
107 /: i
51 . :L
U LI LI U LI I .I LI U 1 1 1 1 1 1
1.3 1.6 25 2.8 12 15 18 21 24 27 14 2.6
Min
RT RT —_ RT

6 Perfluorobutanesulfonic acid

D 913C2 PFHxA

10 Perfluorohexanoic acid

Expl:m/z 298.90 > 99.00:Moving3PtAverage_x1
<

Expl:m/z 315.00 > 270.00:Moving3PtAverage_x
[32]

Expl:m/z 313.00 > 269.00:Moving3PtAverage_x

™
30 5 207 % 2 8
o =} i Q |
g 241 g ' 1 g I
2 2 1o :‘ 2 i
Z 187 - ! ~ t:\
121 I 241
8] It 121
ot
U 1 1 1 1 1 U 1 LI LI LI LI U 1 1 1 1 Ll 1 1 1 1
1.5 2.7 1.7 2.0 2.3 2.6 2.9 1.7 2.0 2.9
Min
RT RT —_— RT —_—

10 Perfluorohexanoic acid

D 16 13C4 PFHpA

D 17 1802 PFHxS

Expl:m/z 313.00 > 119.00:Moving3PtAverage_x
547 N

Expl:m/z 367.00 > 322.00:Moving3PtAverage_x

Expll:g/z 403.00 > 84.00:Moving3PtAverage x1
—

N
~ 247 ®f ~ Y
~ 45 3 «if S 157 N
<) o 207 i S "
o o { o 12 [
S 36] S 16 i S !
X o X “:1‘ x o i)
Z Z [k o
> > 127 N ] > -
187 8 ¥ ! 8]
b
o
° q i ’ 1
U 1 1 1 1 1 V) T T T T T ‘I T LI T T T 1 V) T T T T T ‘I T T ) T T T T 1
1.8 3.0 2.1 2.4 2.7 3.0 3.3 2.1 2.4 2.7 3.0 3.3
Min Min
RT RT RT _—
Page 139 of 527 01/25/2019




Report Date: 10-Jan-2019 11:21:27

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX _043.d

18 Perfluorohexanesulfonic acid

18 Perfluorohexanesulfonic acid

15 Perfluoroheptanoic acid

Expl:m/z 399.00 > 80.00:Moving3PtAverage_x3

Expl:m/z 399.00 > 99.00:Moving3PtAverage_x3
-

Expl:m/z 363.00 > 319.00:Moving3PtAverage_x
N

—
_ % R ] R s 107 R
g 55 ™ g 15 ™ g ~t
o o o 8] 1
S 447 g 12 3 !
X X X f :
NS N > . :
22 &1 \ i
117 A 3] 2] $
/\ck S
U 1 1 1 LI 1 L) 1 1 1 U 1 1 1 LI 1 ! 1 1 1 1 U 1 1 1 LIL 1 LI 1 1 1 1
1.2 2.1 3.0 3.9 1.1 2.0 2.9 3.8 2.2 25 2.8 3.1 3.4
Min Min Min
RT — RT — RT —_

15 Perfluoroheptanoic acid

21 1H,1H,2H,2H-perfluorooctanesulfond 20 M2-6:2 FTS

Expl:m/z 363.00 > 169.00:Moving3PtAverage_Xx
N

Expl:m/z 427.00 > 407.00:Moving3PtAverage_X
n

Explég/z 429.00 > 81.00:Moving3PtAverage x1
n

[ee] ©
~ 207 :/ ~ 24 “!{i\ S 257
(S} (S} o (S}
8 f g8 2] 1 8
e 167 ' S ) S 207
; ; 167 -h ;
217 - 1 — 157
> > 127 ]\ >
8 - 107
A 5]
U 1 1 1 1 ) 1 LI 1 1 1 U 1 1 1 1 U 1 1 1 1 1
2.2 25 2.8 3.1 2.7 3.6 2.7 3.6
Min
RT —_— RT RT

* 24 13C2 PFOA

23 Perfluoroheptanesulfonic acid

23 Perfluoroheptanesulfonic acid

Expl:m/z 415.00 > 370.00:Moving3PtAverage x
(o]

Expl:m/z 449.00 > 80.00:Moving3PtAverage_x1
—

Expl:m/z 449.00 > 99.00:Moving3PtAverage_x1
247 o

. | 90 @ ®
g 25 i S 75 of S 207 o)
g 20 8 S c
2 2 5
Z 157 - 457 ‘ — 127
> > ‘ >
107 307 [ 8]
5 157 f
U 1 1 1 1 1 1 U 1 1 1 1 1 I .|. LILI 1 1 1 1 U 1 1 1 LI 1 1 1 1 1
2.6 35 25 2.8 3.1 34 3.7 2.6 29 35 3.8
Min
RT —_— RT —_— RT —_—

26 Perfluorooctanoic acid

26 Perfluorooctanoic acid

D 25 13C4 PFOA

Expl:m/z 413.00 > 369.00:Moving3PtAverage_x
—

Expl:m/z 413.00 > 169.00:Moving3PtAverage_x
—

Expl:m/z 417.00 > 372.00:Moving3PtAverage_x
[ee]

S 3 _ 3 g 24 3
S 107 @ 3 35 @ S 207
g | 8 28 S
= ;‘ 2 2 19
S 6 : NG ; S 127
4 141 : 8
2] 7 / % y:
U 1 1 1 1 ] 1 | 1 1 1 1 urrtrrrrriripd I’I.I Frrrrriri U 1 1 1 1 1 1 1 1 1
2.6 2.9 3.2 35 3.8 22 25 28 31 34 37 40 2.6 2.9 35 3.8
Min Min
RT —_— RT — RT —_—
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Report Date: 10-Jan-2019 11:21:27

Chrom Revision: 2.3 13

-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX _043.d

29 Perfluorooctanesulfonic acid

29 Perfluorooctanesulfonic acid

D 28 13C4 PFOS

Expl:m/z 499.00 > 80.00:Moving3PtAverage_x3
o

Expl:m/z 499.00 > 99.00:Moving3PtAverage_x3
o

Expl1:m/z 503.00 > 80.00:Moving3PtAverage_x1

72 3 207 o 24 3
~ I ~ L) s L)
S 607 © S 16 © S 201 ™
8 4 S g 16 H
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> > o > f
24 8 I
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U rrrrrprrrgrororord U 1 1 1 1 L 1 LIL 1 1 1 1 U 1 1 1 1 LI 1 LI 1 1 1

21 27 33 39 45 2.3 2.9 35 4.1 4.7 2.9 3.2 35 3.8 41
Min Min Min

RT — RT — RT —_

30 Perfluorononanoic acid

30 Perfluorononanoic acid

D 31 13C5 PFNA

Expl:m/z 463.00 > 419.00:Moving3PtAverage_X
N~

Expll:@/z 463.00 > 169.00:Moving3PtAverage_x
N~

Expl:m/z 468.00 > 423.00:Moving3PtAverage_X
N~
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S 757 o o 207
o S 1 e \
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Min
RT e RT | i RT L

D 3313C8 FOSA

34 Perfluorooctanesulfonamide

D 39 M2-8:2 FTS

Exp1:m/z 506.00 > 78.00:Moving3PtAverage_x1

Expl:m/z 498.00 > 78.00:Moving3PtAverage_x1
™

Expl:m/z 529.00 > 81.00:Moving3PtAverage_x1
N~

157 8 187 o [N
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S X o \ Q287
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. i
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3.3 3.6 3.9 4.2 4.5 3.3 3.6 3.9 4.2 4.5 34 3.7 4.3
Min Min Min
RT —_— RT —_— RT

D 36 13C2 PFDA

37 1H,1H,2H,2H-perfluorodecanesulfoni 38 Perfluorodecanoic acid

Expl:m/z 515.00 > 470.00:Moving3PtAverage_x

Expl:m/z 527.00 > 507.00:Moving3PtAverage_x
N~

Expl:m/z 513.00 > 469.00:Moving3PtAverage_x

~ 257 207 N ~ 127
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Report Date: 10-Jan-2019 11:21:27 Chrom Revision: 2.3 13-Dec-2018 17:23:12
Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX _043.d

38 Perfluorodecanoic acid D 40 d3-NMeFOSAA 41 N-methylperfluorooctanesulfonamido

Expl:m/z 513.00 > 169.00:Moving3PtAverage_x|Expl:m/z 573.00 > 419.00:Moving3PtAverage_x|Expl:m/z 570.00 > 419.00:Moving3PtAverage_x
~ [s2] a2
907 g _ 727 = 187 8.
S 757 ® 8 607 3 15 N
o o o
S 607 g 48] g 127 w
< < <
> 45 N 367 N 9
307 247 6]
157 12 3 i
e ﬂ B\ A
U 1 1 1 1 1 U 1 1 1 ) 1 1] 1 1 1 1 U 1 1 1 1L 1 Ll 1 1 1 1
3.5 4.4 3.6 3.9 4.2 4.5 3.1 3.7 4.3 4.9
Min Min
RT ! RT —_ RT —
42 Perfluorodecanesulfonic acid (M) 42 Perfluorodecanesulfonic acid D 45 d5-NEtFOSAA
Expl:m/z 599.00 > 80.00:Moving3PtAverage_x1|Expl:m/z 599.00 > 99.00:Moving3PtAverage_x1|Expl:m/z 589.00 > 419.00:Moving3PtAverage_x
o0 T} 207 T} 66 o
g 75 g 167 g 551
S o g S 4s
2 S 12] i 2
~— - ~— n ‘ ~—
> 45 > g : >
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157 1 4 £ 11]
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Min Min
RT —_ RT —_— RT —_—
D 44 13C2 PFUNnA 43 Perfluoroundecanoic acid 43 Perfluoroundecanoic acid
Expl:m/z 565.00 > 520.00:Moving3PtAverage_x|Expl:m/z 563.00 > 519.00:Moving3PtAverage_x|Expl:m/z 563.00 > 169.00:Moving3PtAverage_x
207 B 66 3 727 3
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46 N-ethylperfluorooctanesulfonamidoa 50 Perfluorododecanoic acid 50 Perfluorododecanoic acid
Expl:m/z 584.00 > 419.00:Moving3PtAverage_x|Expl:m/z 613.00 > 569.00:Moving3PtAverage_x Expli?/z 613.00 > 169.00:Moving3PtAverage_x
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Report Date: 10-Jan-2019 11:21:27

Chrom Revision: 2.3 13-

Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9120190109-70291.b\2019.01.08LLAAXX _043.d

D 49 13C2 PFDoA

54 Perfluorotridecanoic acid

54 Perfluorotridecanoic acid

Expl:m/z 615.00 > 570.00:Moving3PtAverage_x
—

Expl:m/z 663.00 > 619.00:Moving3PtAverage_x
[92]

Expl:m/z 663.00 > 169.00:Moving3PtAverage_x
[a2]
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D 55 13C2 PFTeDA

56 Perfluorotetradecanoic acid

56 Perfluorotetradecanoic acid

Expl:m/z 715.00 > 670.00:Moving3PtAverage_X
)

Expl:m/z 713.00 > 169.00:Moving3PtAverage_X
(o]

Expl:m/z 713.00 > 219.00:Moving3PtAverage_X
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Lab Name:

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

TestAmerica Sacramento Job No.: 140-13780-1

SDG No.:

Client Sample ID:

Matrix: Air

D-2090 R2 DI Water #3

Lab Sample ID: 140-13780-9

Lab File ID: 2019.01.08LLAAXX 044.d

Analysis Method: 537 (modified) Date Collected: 12/20/2018 08:00

Extraction Method: None Date Extracted: 12/28/2018 03:39

Sample wt/vol: 1 (Sample) Date Analyzed: 01/09/2019 00:19

Con. Extract Vol.: 500 (mL) Dilution Factor: 1

Injection Volume: 20 (ul) GC Column: Acquity ID: 2.1 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 269672 Units: ng/Sample

CAS NO. COMPOUND NAME RESULT Q RL MDL
375-73-5 Perfluorobutanesulfonic acid (PFBS) 17.9 0.500 0.490
375-85-9 Perfluoroheptanoic acid (PFHpA) 20.1 0.500 0.490
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 17.1 0.500 0.490
375-95-1 Perfluorononanoic acid (PFNA) 18.6 0.500 0.490
1763-23-1 Perfluorooctanesulfonic acid (PFOS) 17.7 0.500 0.490
335-67-1 Perfluorooctanoic acid (PFOA) 22.0 0.500 0.490
CAS NO. ISOTOPE DILUTION $REC Q LIMITS
STL02337 13C3 PFBS 94 25-150
STL01892 13C4 PFHpA 97 25-150
STL00995 13C5 PFNA 101 25-150
STL00990 13C4 PFOA 96 25-150
STL0O0991 13C4 PFOS 100 25-150
STL00994 1802 PFHxS 97 25-150
FORM I 537 (modified)
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Report Date: 10-Jan-2019 11:21:29

Chrom Revision: 2.3 13-Dec-2018 17:23:12

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_044.d
Lims ID: 140-13780-A-9-B

Client ID: D-2090 R2 DI Water #3

Sample Type: Client

Inject. Date: 09-Jan-2019 00:19:01 ALS Bottle#: 31 Worklist Smp#: 15
Injection Vol: 20.0 ul Dil. Factor: 1.0000

Sample Info: 140-13780-a-9-b

Misc. Info.: Plate: 1 Rack: 3

Operator ID: A9\Administrator Instrument ID: A9

Method: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\PFAS_A9.m

Limit Group: LC PFC ICAL

Last Update: 10-Jan-2019 10:32:21 Calib Date: 08-Jan-2019 18:26:16
Integrator: Picker

Quant Method: Isotopic Dilution Quant By: Initial Calibration

Last ICal File: \\chromna\Sacramento\ChromData\A9\20190109-70278.b\2019.01.08ICALAA._008.d
Column1: Det: EXP1

Process Host: CTX0310

First Level Reviewer: westendorfc Date: 09-Jan-2019 12:35:42
Ratio Calibration: None
EXP | DLT | REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | SIN | Flags
D 113C4 PFBA M
217.00>172.00 1.676 1.679 -0.003 0.527 6966247 2.49 99.6 6258 M
2 Perfluorobutanoic acid M
212.90 > 169.00 1.676 1.679 -0.003 1.000 2653724 1.03 144 M
4 Perfluoropentanoic acid
262.90 >219.00 2.019 2.014 0.005 1.000 2408868 1.04 119
D 3 13C5 PFPeA
267.90 > 223.00 2.019 2.022 -0.003 0.635 5800134 2.37 94.8 3982
D 513C3PFBS
301.90 >80.00 2.063 2.054 0.009 0.649 8812464 2.19 94.3 831105
6 Perfluorobutanesulfonic acid
298.90 >80.00 2.051 2.056 -0.005 0.994 3278669 0.8965 Target=2.70 2058
298.90 >99.00 2.051 2.056 -0.005 0.994 1163468 2.82(1.35-4.05) 716
D 9 13C2 PFHxA
315.00 > 270.00 2.382 2.383 -0.001 0.749 6680365 2.46 98.2 3385
10 Perfluorohexanoic acid
313.00 > 269.00 2.382 2.384 -0.002 1.000 2237575 0.9668 Target=13.92 399
313.00 > 119.00 2.392 2.384 0.008 1.004 173557 12.89(6.96-20.87) 358
D 16 13C4 PFHpA
367.00 > 322.00 2.781 2.782 -0.001 0.875 8121591 2.43 97.1 4571
D 17 1802 PFHxS
403.00>84.00 2.781 2.782 -0.001 0.875 5417653 2.29 96.9 2442
18 Perfluorohexanesulfonic acid
399.00 >80.00 2.781 2.782 -0.001 1.000 2418413 0.8533 Target=3.80 2242
399.00>99.00 2.781 2.782 -0.001 1.000 699131 3.46(1.90-5.70) 323
15 Perfluoroheptanoic acid
363.00 > 319.00 2.781 2.782 -0.001 1.000 3396496 1.00 Target=4.34 617
363.00 > 169.00 2.781 2.782 -0.001 1.000 693317 4.90(2.17-6.52) 794
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Report Date: 10-Jan-2019 11:21:29

Chrom Revision: 2.3 13-Dec-2018 17:23:12

Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_044.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags

21 1H,1H,2H,2H-perfluorooctanesulfoni

427.00 > 407.00 3.157 3.165 -0.008 1.000 694867 0.9351 833

D 20 M2-6:2 FTS

429.00>81.00 3.157 3.165 -0.008 0.993 835772 2.54 107 1404

* 24 13C2 PFOA

415.00 > 370.00 3.180 3.180 0.0 7328341 2.50 2495
23 Perfluoroheptanesulfonic acid

449.00>80.00 3.172 3.180 -0.008 0.893 2469113 0.9649 Target=3.69 2463

449.00>99.00 3.172 3.180 -0.008 0.893 611703 4.04(1.84-5.53) 1972
26 Perfluorooctanoic acid

413.00 > 369.00 3.180 3.180 0.0 1.000 3160601 1.10 Target=2.72 503

413.00 > 169.00 3.180 3.180 0.0 1.000 1104082 2.86(1.36-4.08) 1245

D 25 13C4 PFOA

417.00 > 372.00 3.180 3.180 0.0 1.000 6932352 2.39 95.6 3042
29 Perfluorooctanesulfonic acid

499.00 >80.00 3.552 3.552 0.0 1.000 2264084 0.8859 Target=4.08 1181

499.00>99.00 3.552 3.552 0.0 1.000 547388 4.14(2.04-6.12) 1682

D 28 13C4 PFOS

503.00 >80.00 3.552 3.552 0.0 1.117 5796134 2.40 100 4416
30 Perfluorononanoic acid

463.00 > 419.00 3.567 3.567 0.0 1.000 2438042 0.9276 Target=5.35 405

463.00 > 169.00 3.567 3.567 0.0 1.000 464480 5.25(2.68-8.03) 822

D 31 13C5 PFNA

468.00 > 423.00 3.567 3.567 0.0 1.122 6600710 2.53 101 3186

D 33 13C8 FOSA

506.00 >78.00 3.885 3.885 0.0 1.222 3290572 2.07 82.8 2367
34 Perfluorooctanesulfonamide

498.00>78.00 3.892 3.885 0.007 1.002 4103966 1.07 2876

D 39 M2-8:2 FTS

529.00 >81.00 3.927 3.927 0.0 1.235 93379 2.47 103 377

D 36 13C2 PFDA

515.00 > 470.00 3.927 3.927 0.0 1.235 6414084 2.51 100 3166
37 1H,1H,2H,2H-perfluorodecanesulfoni

527.00 >507.00 3.927 3.927 0.0 1.000 561695 1.01 1622
38 Perfluorodecanoic acid

513.00 > 469.00 3.927 3.927 0.0 1.000 3078042 1.04  Target=14.23 1201

513.00 > 169.00 3.927 3.927 0.0 1.000 193266 15.93(7.12-21.35) 345

D 40 d3-NMeFOSAA

573.00 > 419.00 4.083 4.093 -0.010 1.284 1606914 2.40 96.0 1582
41 N-methylperfluorooctanesulfonamido

570.00 > 419.00 4.092 4.093 -0.001 1.002 507313 0.9109 154
42 Perfluorodecanesulfonic acid

599.00 >80.00 4.224 4.225 -0.001 1.189 1891628 0.8919 Target=4.28 2522

599.00 >99.00 4.224 4.225 -0.001 1.189 394415 4.80(2.14-6.43) 992

D 45 d5-NEtFOSAA

589.00 > 419.00 4.250 4.250 0.0 1.336 1159923 2.08 83.1 1254
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Data File: \\chromna\Sacramento\ChromData\A9\20190109-70291.b\2019.01.08LLAAXX_044.d
Ratio Calibration: None
EXP DLT REL Amount
Signal RT RT RT RT Response ng/ml Ratio(Limits) %Rec | S/IN | Flags
D 44 13C2 PFUnA
565.00 > 520.00 4.241 4.250 -0.009 1.334 4810600 2.39 95.7 2711
43 Perfluoroundecanoic acid
563.00 > 519.00 4.250 4.250 0.0 1.002 1539012 0.9592 Target=10.48 439
563.00 > 169.00 4.250 4.250 0.0 1.002 153388 10.03(5.24-15.72) 478
46 N-ethylperfluorooctanesulfonamidoa
584.00 > 419.00 4.259 4.259 0.0 1.002 394337 1.03 926
50 Perfluorododecanoic acid
613.00 > 569.00 4.533 4.534 -0.001 1.000 1881059