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North Carolina Collective Study Report
National Waste & Recycling Association - Carolinas Chapter
H&H Job No. NWA-001

1.0 Introduction

Hart & Hickman, PC (H&H) has prepared this North Carolina Collective Study Report on behalf
of the Carolinas Chapter of the National Waste & Recycling Association (NWRA) and certain
member companies. This report documents the results of a study of perfluoroalkyl and
polyfluoroalkyl substances (PFAS) and 1,4-dioxane in municipal solid waste landfill (MSWLF)

leachate and its possible influence on wastewater treatment plant (WWTP) facility influent.

In February 2019, the North Carolina Department of Environmental Quality (NCDEQ) met with
representatives of the landfill industry to discuss the potential presence of PFAS and 1,4-dioxane
in leachate as part of a statewide effort to better understand the presence of these emerging
chemicals in the environment. During the meeting, NCDEQ inquired about sampling landfill
leachate to begin to understand PFAS and 1,4-dioxane content and its influence on leachate
treatment/disposal practices, including publicly owned WWTPs that receive leachate for
treatment. Rather than participating landfills sampling and reporting individually, representatives
of the landfill industry agreed to participate in a collective study involving active MSWLFs in
North Carolina. From these discussions with NCDEQ, the Carolinas Chapter of the NWRA
committed to collect leachate samples from nine privately-owned or operated MSWLFs, including
four landfills that transport leachate to WWTPs located within the Cape Fear River Basin and five
landfills that transport leachate to WWTPs located across the remainder of the State. This report
documents the scope and results of the sampling program. Where available, the results of the
sampling were evaluated in conjunction with WWTP influent volumes and published sampling
data in order to estimate the relative contribution of landfill leachate to overall WWTP influent
mass of PFAS and 1,4-dioxane. The goals and objectives of the sampling program were presented
to NCDEQ in a Scoping Document, dated August 8, 2019. NCDEQ issued a letter, dated August

14, 2019, concurring with the plan outlined in the Scoping Document.

1
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This North Carolina Collective Study Report is organized into sections to include the following:

e General overview of PFAS and 1,4-dioxane in landfill leachate, including background
information, waste management system considerations, a summary of previous studies, and
North Carolina regulatory status;

e Description of sampling activities and results; and

e Discussion of the WWTPs receiving the landfill leachate and calculations related to

estimating the contribution of landfill leachate to overall WWTP influent mass.

2
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2.0 General Overview

2.1 Background Information

PFAS are a group of man-made chemicals that have been manufactured and used in a variety of
industries worldwide since the 1940s. The most extensively produced and studied PFAS
compounds are perfluorooctanoic acid (PFOA) and perfluorooctanesulfonate (PFOS). Another
notable PFAS compound is 2,3,3,3-tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)-propanoic
acid (PFPrOPrA), which has the trade name GenX and is used in manufacturing nonstick coatings

(United States Environmental Protection Agency [EPA], 2019a).

Products/Wastes with Potential

PFAS have been used to make a variety of consumer PFAS

products that are resistant to water, grease, or stains. PFAS
Consumer products

have also been used in firefighting foams and various
industrial processes (Interstate Technology and Regulatory
Council [ITRC], 2017). PFAS do not occur naturally, but
are widespread in the environment and have been found in
people, wildlife, and fish all over the world. Certain PFAS
can accumulate in the human body for long periods of time
and do not break down easily in the environment (Agency

for Toxic Substances and Disease Registry [ATSDR], 2020).

PFOS and PFOA have been largely phased out by industry
in the United States, with this phase-out beginning in the
early 2000s. However, PFOS and PFOA are still being
produced internationally and imported into the United States
in consumer goods. Landfills receive a large variety of

residential and industrial waste

Paper and packaging
Clothing and carpets
Outdoor textiles and sporting
equipment

Ski and snowboard waxes
Non-stick cookware
Cleaning agents and fabric
softeners

Polishes and waxes
Pesticides and herbicides
Hydraulic fluids

Windshield wipers

Paints, varnishes, dyes, and inks
Adhesives

Medical products

Personal care products (for
example, shampoo, hair
conditioners, sunscreen,
cosmetics, toothpaste, dental
floss)

Sewage sludge

containing PFAS SRR R

Auto shredder residue
Debris from fire cleanup
Discarded AFFF

Other sources

compounds (see inset) (ITRC, 2017).

3
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PFAS are considered to be contaminants of emerging concern Products/Wastes with
(CECs). CECs are chemicals that present known or potential Potential 1,4-Dioxane

human health effects or environmental risks, but either do not have

Consumer products

regulatory cleanup standards or regulatory standards are evolving Household cleaners
Detergents

Shampoos

(ITRC, 2017). PFAS were the primary focus of the North Carolina Deodorants
Cosmetics

Food supplements

due to new science, detection capabilities or pathways, or both

Collective Study; however, at the request of the NCDEQ, another

CEC, 1,4-dioxane, was also included in the sampling and Paint

) ) ) Paint strippers
analytical program. 1,4-Dioxane has been used as a solvent in the Dyes

manufacture of other chemicals, as a stabilizer for chlorinated [REACEEES
Antifreeze

solvents, and as a laboratory reagent. It can also be found as a by- [EINREoY:" deicing fluids

product in many consumer and industrial products (EPA, 2017a, Adhesi(\ifes
Pesticides

ATSDR, 2011, and ATSDR, 2012) (see inset). Disposal of these [ erIR oL

products in landfills can result in 1,4-dioxane in landfill leachate [EASEISNAERES

(Maine Department of Environmental Protection [MDEP], 2020).

2.2 Waste Management System Considerations

Landfills and WWTPs play an important role in managing wastes MSWLF Regulatory
for our communities. It is important to note that landfills and Requirements

WWTPs are receivers of PFAS and 1,4-dioxane and are not the Location restrictions

producers or original sources. Rather, consumer products and other RSO USTERESEEIEHE I
Leachate collection and
removal systems

landfills are well-engineered and managed facilities designed to [MOBMSEENESVEIUIVES

Federal, state, and local
environmental monitoring
the waste stream. MSWLFs must meet stringent regulatory RRESIENEIRNEANUIILEITE
surface water, stormwater, air,
leachate)

Administrative Code (NCAC) Title 15A Subchapter 13B requires [IOICSTIERNERINEG WEINEREIE
requirements

Corrective action provisions

installed above and in direct and uniform contact with a compacted [ESUENGEIRRIIEIEE
Others

wastes disposed of in these facilities represent the source. Modern

protect the environment from contaminants that may be present in

requirements (see inset) (EPA, 2017b). North Carolina

that MSWLF liner systems include either 1) a geomembrane liner

clay liner with a minimum thickness of 24 inches and a permeability

4
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of no more than 1.0 x 107 cm/sec or 2) a geomembrane liner installed above and in direct and
uniform contact with a geosynthetic clay liner (GCL) overlying a compacted clay liner with a
minimum thickness of 18 inches and a permeability of no more than 1.0 x 10~ cm/sec. Landfill
leachate is generated from rainfall travelling through landfill waste or liquids within the waste
itself. The leachate is effectively captured through liner and leachate collection systems. A
common method of leachate disposal is discharge to a local publicly-owned WWTP where it is
handled with other household, commercial, and various industrial wastewaters. Management of
leachate in this way provides for a closed system where there is no direct exposure to the public

(NTH Consultants, Ltd. [NTH], 2019).

Because PFAS and 1,4-dioxane are so ubiquitous, publicly-owned WWTPs receive wastewater
from multiple sources that may contain PFAS and 1,4-dioxane. In addition to landfill leachate,
other potential sources containing PFAS and/or 1,4-dioxane include wastewater from industrial,
commercial, and agricultural operations and domestic sewage generated from homes, workplaces,
and other public and private facilities. Biosolids (sewage sludge) from WWTPs may contain PFAS
compounds (EPA, 2018; MDEP, 2020a; Michigan Department of Environment, Great Lakes, and
Energy, 2020). Biosolids are commonly disposed of via land application, incineration, or
landfilling. Because MSWLFs are strictly regulated and include liners and leachate collection
systems engineered to prevent releases of pollutants to the environment, disposal of biosolids in

MSWLFs may represent the preferred management option.

2.3 Other Related Studies

NTH, on behalf of the Michigan Waste & Recycling Association (MWRA), recently performed a
statewide study of landfill leachate PFAS impacts on WWTP influent in the State of Michigan
(herein referred to as the Michigan Study). This effort represented one of the largest studies
conducted on active landfill leachate to date. The results of the study were documented in a
Technical Report dated March 1, 2019 (NTH, 2019). Testing performed as part of the Michigan
Study included collection of leachate samples from 32 active MSWLFs located in the State of
Michigan and analysis of the samples for PFOS and PFOA. Data related to leachate disposal

methods and volumes were gathered for each of the MSWLFs tested. The results were evaluated

5
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with respect to publicly available sampling data for WWTPs located across the State of Michigan.
The North Carolina Collective Study presented in this report was performed using an approach
similar to the Michigan Study. The results of the Michigan Study are discussed in conjunction

with the results of the North Carolina Collective Study in Sections 3.4 and 4.0 of this report.

The Michigan Study also included a review of literature related to PFAS in landfill leachate. The
literature review identified two key publications: National Estimate of Per- and Polyfluoroalkyl
Substances (PFAS) Release to U.S. Municipal Landfill Leachate (Lang et al, 2017) and Review of
the Fate and Transformation of Per- and Polyfluoroalkyl Substances (PFASs) in Landfills (Hamid
et al, 2018). Lang et al (2017) evaluated the concentrations of PFAS compounds in 95 samples of
leachate from landfills of varying climates and waste ages in the United States. According to the
summary presented in the Michigan Study report, Lang et al demonstrated that PFOA and PFOS
concentrations in leachate generally have been decreasing over time, with greater rates of decline
in humid regions. Hamid et al (2018) compiled data from 11 literature sources that document
PFAS leachate concentrations from dozens of landfills and more than 162 leachate samples from
across the globe. The data show that PFOS and PFOA concentrations vary widely in different
regions of the world, and are likely reflective of the consumer products and industrial materials
used, produced, and disposed in each country. Reported concentrations for landfills in China were
notably higher than elsewhere, which is likely due to the continued production of consumer goods
containing PFAS and associated industrial waste from the manufacturing processes. Note that
PFAS-containing products manufactured in China and other countries are often imported into the
United States for purchase and eventually disposed of in United States landfills. PFOS and PFOA
concentration data based on the literature review performed during the Michigan Study are

summarized in Table 1 and depicted in Figure 1.

Additional studies of PFAS in landfill leachate are underway since the date of the Michigan Study.
Locally, the North Carolina Policy Collaboratory (NC Collaboratory) has funded research being
performed by the NC PFAS Testing (PFAST) Network. The NC Collaboratory was established
by the North Carolina General Assembly in 2016 to facilitate and fund research and make

recommendations to the General Assembly. The PFAST Network consists of investigators from

6
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various NC universities performing multiple studies related to PFAS. One of these studies is being
led by Dr. Morton Barlaz at North Carolina State University and focuses on PFAS in landfill
leachate. The purpose of the study is to assess the relative importance of MSWLFs and domestic
wastewater as contributors of PFAS to WWTPs and potentially to surface water (PFAST Network,
2019). The results of the PFAST Network study have not yet been published and therefore could

not be incorporated into the North Carolina Collective Study documented in this report.

No comprehensive studies have been identified regarding 1,4-dioxane concentrations in landfill
leachate. More data are available regarding 1,4-dioxane concentrations in public water systems
(PWS). Monitoring of 1,4-dioxane in PWS was required by the EPA Third Unregulated
Contaminant Monitoring Rule (UCMR 3). Adamson et al (2017) documents an evaluation of 1,4-
dioxane concentrations in PWS located across the United States based on data collected under the
UCMR 3. The results of the study identified detectable concentrations of 1,4-dioxane in 21% of
4,864 PWS. The study concluded that the data indicated a decreasing trend in concentrations and
detection frequency over time. The study also concluded that detections of 1,4-dioxane were
highly associated with detections of other chlorinated solvent compounds, which is attributed to

the use of 1,4-dioxane as a solvent stabilizer.
2.4 Regulatory Status

The regulatory status of PFAS and 1,4-dioxane are currently evolving as additional studies are
completed regarding human health risks and ecological effects. No regulatory standards or
screening levels have been developed by EPA or the State of North Carolina that are applicable to
landfill leachate. Levels that have been established for drinking water are summarized below, but

it should be noted that these levels do not apply to landfill leachate.

PFAS

EPA has not adopted Federal regulatory standards or Maximum Contaminant Levels (MCLs) for
PFAS compounds to date. EPA has established a Health Advisory Level for combined or
individual PFOS and PFOA of 70 nanograms per liter (ng/L, equivalent to parts per trillion). EPA's

7
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health advisories are non-enforceable and non-regulatory but provide technical information to state
agencies and other public health officials on health effects, analytical methodologies, and

treatment technologies associated with drinking water contamination (EPA, 2019b).

North Carolina also has not adopted regulatory standards for PFAS compounds to date. North
Carolina has established a Drinking Water Health Goal for PFPrOPrA (GenX) of 140 ng/L.
According to the North Carolina Department of Health and Human Services (NCDHHS), the
PFPrOPrA Drinking Water Health Goal is not a regulatory level and is not a boundary line between
a “safe” or “dangerous” level, but can be used to provide information to affected communities and

residents about potential risks from exposure to GenX through drinking water (NCDHHS, 2020).

1.4-Dioxane

EPA has not adopted Federal regulatory standards or MCLs for 1,4-dioxane to date. EPA has
established a Drinking Water Health Advisory Level of 35 micrograms per liter (ug/L, equivalent
to parts per billion). As referenced above, EPA's health advisories are non-enforceable and non-

regulatory but provide technical information to state agencies and other public health officials

(EPA, 2019b).

North Carolina has established a 2. Groundwater Standard under Title I5A NCAC 2L .0202 of 3
ng/L for 1,4-dioxane. The 2L Standards are the maximum allowable concentrations resulting from
any discharge of contaminants that may be tolerated without creating a threat to human health or
would otherwise render the groundwater unsuitable for it intended best usage. Although a 2L
Groundwater Standard has been established, NCDEQ has relied on the EPA Drinking Water
Health Advisory Level of 35 pg/L when evaluating the potential for impacts to public water
supplies (NCDEQ, 2020).

8
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3.0 Sampling Activities

3.1 Locations Sampled

In accordance with the August 2019 Scoping Document, leachate samples were collected from the

following nine active MSWLF facilities located across the State of North Carolina:

Great Oak Landfill (7607-MSWLF-2015)

Sampson County Disposal, LLC (8202-MSWLF-2000)

South Wake MSW Landfill (9222-MSWLF-2008)

Upper Piedmont Regional Landfill (7304-MSWLF-1997)
BFI-Charlotte Motor Speedway Landfill V (1304-MSWLF-1992)
Uwharrie Environmental Regional Landfill (6204-MSWLF-1995)
East Carolina Regional Landfill (0803-MSWLF-1993)

Chambers Development MSW Landfill (0403-MSWLF-2010)
Foothills Environmental Landfill (1403-MSWLF-1998)

A S AR e

Prior to sampling, H&H contacted each landfill and requested information regarding site contacts,
leachate collection and disposal systems, access limitations, typical leachate sampling locations,
leachate volumes, and leachate disposal methods. This information is summarized in Table 2.

The landfill locations are shown on Figure 2.
3.2 Sampling Methodology

Sampling was performed by H&H staff with experience sampling for PFAS and other constituents
of concern. Sampling procedures were in accordance with the guidance document “PFC Sampling
Procedures, January 2019” issued by the NCDEQ Division of Waste Management (DWM) Solid
Waste Section (herein referred to as NC DWM Sampling Guidance). Prior to sampling, a Health
& Safety Plan was prepared to cover safety concerns associated with the proposed field activities.

Sampling bottles, bottle coolers, and PFAS-free water for blanks and decontamination were

9
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obtained from the laboratory, GEL Laboratories, LLC (GEL) located in Charleston, South

Carolina.

Because PFAS are present in many commonly used materials, the PFCs Sampling Checklist form
included with the NC DWM Sampling Guidance was followed by field personnel to reduce the
potential for cross-contamination of samples with PFAS from external sources. Each sampler
washed their hands before sampling and utilized a minimum of three layers of nitrile gloves at
each sampling location to maintain a “clean hands” approach after encountering various
surfaces. Sampling supplies were placed on new high-density polyethylene (HDPE) sheeting in

close proximity to the sampling location.
Sampling was performed September 16 through 19, 2019. Leachate collection/management
systems vary by landfill facility; therefore, samples were collected under three general scenarios

as described below. The sampling scenario for each facility is indicated on Table 2.

Valve at Bottom of Holding Tank/Discharge Line

e At locations where a sample port was located at the bottom of the holding tank and/or the
discharge line (all locations except BFI-Charlotte Motor Speedway Landfill V and Great
Oak Landfill), the valve was opened to clear any potential sediment and to adjust the flow
to an appropriate rate for sample collection. Using fresh nitrile gloves, the sampler then
removed the lid of the sample container and collected the sample keeping the sample
container lid in the opposite hand. Upon completion of sampling, bottles were capped,
placed in Zip-lock bags, and placed into laboratory-supplied coolers filled with ice.
Because samples were collected directly into laboratory-supplied sampling containers and
no separate sampling apparatus was used, no equipment blanks were collected for these
locations.

Direct From Lagoon

e At the BFI-Charlotte Motor Speedway Landfill V, the sampling team mobilized to the
leachate lagoon and set up a sampling station on the edge of the lagoon utilizing new HDPE

sheeting. Samples were collected by submerging a new unpreserved laboratory-supplied

10
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sample container approximately 1-foot below the surface of the lagoon, then transferring
the contents into the laboratory-supplied sample containers to be submitted for analysis.
Upon completion of sampling, bottles were capped, placed in Zip-lock bags, and placed
into laboratory-supplied coolers filled with ice. Because samples were collected using
laboratory-supplied sampling containers and no separate sampling apparatus was used, no
equipment blanks were collected for this location.

Direct From Holding Tank

e At the Great Oak Landfill, the level of leachate in the holding tank was insufficient to
collect a sample from the discharge port; therefore, samples were collected directly from
the manhole hatch located at the top of the leachate holding tank. On September 17, 2019,
samples were collected using a new properly decontaminated HDPE bucket and cotton
string for analysis of both PFAS and 1,4-dioxane. H&H returned to the site on September
30, 2019, to resample for 1,4-dioxane due to issues with damage to sample containers
during transport to the laboratory. During the sampling on September 30, 2019, samples
were collected using a new HDPE bailer and cotton string for analysis of 1,4-dioxane. To
complete the sampling, leachate was extracted from the holding tank using the bucket or
bailer and transferred into the sample containers. The sampling station at the platform on
top of the holding tank was covered with new HDPE sheeting. In addition, the “windmill”
technique was utilized while bailing to prevent the bailer or string from contacting potential
PFAS containing surfaces. Upon completion of sampling, bottles were capped, placed in
Zip-lock bags, and placed into laboratory-supplied coolers filled with ice. For quality
assurance/quality control (QA/QC), an equipment blank was collected during each
sampling event from the bucket or bailer using PFAS-free water provided by the

laboratory.

Each sample was assigned a unique identification number beginning with the first four digits of
the NCDEQ permit number. Samples collected for analysis of PFAS were placed in coolers
separate from samples collected for analysis of 1,4-dioxane. The sample coolers were shipped to

GEL under chain-of-custody protocol for analysis as described in Section 3.3.

11
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3.3 Laboratory Analyses

The samples from each facility were analyzed for PFAS by modified EPA Method 537.1 using
Method PFAS by LCMSMS Compliant with Table B-15 of Department of Defense Quality
Systems Manual (QSM) Version 5.3 and 1,4-dioxane by EPA Method 8270 Selective Ion
Monitoring. The list of PFAS compounds included in the analyses was based on prior discussions
between NWRA member companies and NCDEQ staff. At the request of NCDEQ, samples from
Sampson County Disposal, LLC were also analyzed for PFPrOPrA by modified EPA Method
537.1.

Three items were identified during review of the laboratory QA/QC data which are discussed

below:

e Forsample 0403-1 (Chambers Development MSWLF), the surrogate recovery for the 1,4-
dioxane sample analysis was below acceptable limits. The analytical results indicated 60%
surrogate recovery with an estimated sample concentration of 9.22 pg/L. If this
concentration is adjusted upward based on 100% recovery instead of 60%, the estimated
1,4-dioxane concentration in the sample would be 15.4 pg/L ([9.22 pg/L x 100%] / 60% =
15.4 pg/L). Following the initial analysis, GEL re-analyzed a second portion of the sample.
However, the re-analysis was performed outside the method-recommended holding time.
The results of the second analysis indicated a concentration of 14.8 pg/L. Based on the
adjusted initial sample analysis result and the re-analysis result, H&H concludes that there
is sufficient data to conclude the concentration in the sample is reasonably on the order of
approximately 15 pg/L.

e For sample 1304-1 (BFI-Charlotte Motor Speedway Landfill V), GEL inadvertently did
not analyze the 1,4-dioxane sample collected on September 16, 2019. A second sample
(ID 1,1A,2,2A) was collected by landfill facility personnel on December 4, 2019 and

analyzed for 1,4-dioxane.

12
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e The equipment blank sample collected from Great Oak Landfill (sample 7607-EB)
contained perfluorobutyric acid (PFBA) at a laboratory estimated concentration of 1.12
ng/L. The concentration detected was J-flagged, which means the concentration is
estimated above the laboratory method detection limit but below the
quantification/reporting limit. PFBA was also detected in the primary leachate sample
collected from Great Oak Landfill (sample 7607). Based on these data, there is less
confidence in PFBA concentrations reported for the Great Oak Landfill.

Laboratory analytical reports are included in Appendix A.

3.4 Discussion of Sampling Results and Comparison to Other Studies

The results of the laboratory analyses indicated detectable concentrations of PFOS, PFOA, and

other PFAS compounds in each of the collected samples. 1,4-Dioxane was also detected in each

of the samples. A summary of laboratory analytical data for the full set of constituents of concern

is provided in Table 3.

Concentrations of PFOS and PFOA detected in the PFOS and PFOA

samples were compared to concentrations detected Concentrations in Leachate

in leachate samples collected during the Michigan Parameter =~ Min Max  Mean

Study. The comparison data are summarized in NC 32 402 199

Table 4. The results of the comparison indicated il

(ng/L)

mean concentrations detected during the North Ml 960 222

Carolina Collective Study were generally similar 108 3,690 1,005

to those detected during the Michigan Study (see
16 3,200 881

inset). Variations in minimum and maximum
concentrations between the North Carolina and Michigan studies are likely a result of differing
sample sizes. Comparison to published literature references (as referenced in Section 2.2)

indicates that concentrations detected during the North Carolina Collective Study are also within
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the range of values reported during other studies in the United States and other Western world

regions, but more than an order of magnitude lower than maximum values reported for China.

Similar to the procedure followed during the Michigan Study, the analytical data and estimated

annual  leachate  volumes PFOS and PFOA Daily Mass in Leachate
provided by each MSWLF

Parameter ‘ Min Max Mean

facility were used to calculate the PFOS Daily NC 0.00001 0.00014 0.00004 ‘

daily mass of PFOS and PFOA Y PERY(L 0 EN ) WYY \0.00001 0.00040 0.00005\

contained  within  landfill 0.00001 0.00098 0.00013

0.00002 0.00260 0.00022

N PFOA Daily  NC
leachate for each facility. The RSN (Ibs/day) MI

calculations based on the North
Carolina Collective Study data indicate a mean daily mass of less than 0.001 Ibs/day of PFOS or
PFOA (see inset). Comparison of estimated daily mass values for the North Carolina Collective
Study to those calculated during the Michigan Study indicate generally similar values. Daily mass

calculations for PFOS and PFOA are summarized in Table 4 and depicted on Figure 3.

Daily mass calculations were also performed for 1,4-dioxane based on data collected during the
North Carolina Collective Study. The results of the calculations indicated a mean daily mass of
less than 0.1 lbs/day of 1,4-dioxane (see inset). The Michigan Study did not include analysis for

1,4-dioxane, nor were comprehensive published references identified for typical 1,4-dioxane

concentrations in landfill leachate. 1,4-Dioxane
As such, no additional data are Concentration and Daily MflSS in Leachate
Parameter Min Max  Mean
available for comparison. -Di i
p 1,4 Dloxan(e S(I)Jl)lcentratlon 14.8 469 120

However, based on the general W ”bD o

,4-Dioxane Daily Mass
similarity in PFAS concentrations (Ibs/day) 0.0022 0.0944 0.0255

reported in the North Carolina Collective Study, Michigan Study, and United States published
literature, the 1,4-dioxane concentrations detected during the North Carolina Collective Study are
expected to be similar to those for other MSWLFs across the United States. Daily mass

calculations for 1,4-dioxane are summarized in Table 5 and depicted on Figure 7.
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4.0 Influence on WWTP Influent
4.1 Description of Receiving WWTPs

The MSWLFs covered under the North Carolina Collective Study each dispose of leachate via one
or more publicly-owned WWTPs. H&H compiled locations for the receiving WWTPs based on
information provided by each landfill. A summary of the receiving WWTP names, addresses, and
National Pollutant Discharge Elimination System (NPDES) permit numbers is provided in Table
2. H&H determined the permitted flow for each WWTP based on information obtained from
permit applications on the NCDEQ on-line Laserfiche document repository. Permitted flows are
used rather than actual flows to be consistent with the approach used by NCDEQ during evaluation

of the WWTP sampling data referenced below.
4.2 WWTP Sampling Data Source

In 2019, the NCDEQ DWR issued letters to publicly owned utilities with pretreatment programs and
industrial dischargers in the Cape Fear River Basin requiring influent sampling for 1,4-dioxane and
PFAS for three consecutive months beginning in July 2019. The sampling was performed in July,
August, and September 2019. H&H retrieved the results of the sampling from the NCDEQ website
(NCDEQ, 2020). Discussions in this report are based on average concentrations detected during the
three monthly sampling events between July and September 2019.

The NCDEQ website contains PFAS and 1,4-dioxane data for the following WWTPs which receive
leachate from landfills in the North Carolina Collective Study, including:

e C(City of Asheboro WWTP

e East Burlington WWTP

e Utley Creek Water Reclamation Facility
e Harnett County Lillington Plant
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4.3 Discussion of WWTP Influent Sampling Results and Comparison to Other Studies

The WWTP sampling data are summarized on Table 6. For the WWTPs that receive leachate from
facilities in the North Carolina Collective Study, the concentrations of PFOS and PFOA in the
influent range from 8.86 to 49.5 ng/L (based on the average of the samples collected at each
WWTP). Based on documentation provided on the NCDEQ website, NCDEQ concluded that the
PFOS and PFOA concentrations for these facilities would not cause levels at downstream PWS

intakes that exceed the EPA Drinking Water Health Advisory Level of 70 ng/L.

For 1,4-dioxane, the average concentrations of WWTP influent range from 5.95 to 18.5 pg/L, with
the exception of one outlier which indicated a significantly higher average concentration of 163
png/L. Based on documentation provided on the NCDEQ website, the elevated outlier
concentration is primarily attributed to an industrial discharger rather than a landfill leachate
source. Overall, for the WWTPs that receive leachate from facilities in the North Carolina
Collective Study, NCDEQ concluded that the 1,4-dioxane concentrations for these WWTPs are
not anticipated to cause levels that exceed the EPA Drinking Water Health Advisory Level of 35
pg/L at downstream PWS intakes.

The WWTP sampling and flow data were used to calculate the estimated daily mass of PFOS,
PFOA, and 1,4-dioxane for each facility with available data. For PFOS and PFOA, the calculated
daily mass values were then compared to WWTP daily mass values calculated during the Michigan
Study. The results of this comparison indicated that the daily PFOS and PFOA mass for the North
Carolina WWTPs are generally similar to or lower than the corresponding daily mass for the
Michigan WWTPs. Daily WWTP mass calculations summarized in Tables 6 and 7, and depicted

on Figures 4 and 8.
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4.4 Leachate Contribution to WWTP Daily Mass

In order to evaluate the relative contribution of

Percent Contribution to

landfill leachate to WWTP daily mass, the daily WWTP Influent Daily Mass
Non-

mass values calculated for leachate were compared SISV Leachate Leachate

Sources

to the daily mass values calculated for WWTP Sources

) ) 0.7 to 97.1 to

influent. The results of these calculations for the PFOS 2.9, 99.3%

North Carolina Collective Study facilities are PFOA 0.6 to 89.8 to

10.2% 99.4%
0.3 to 96.4 to
3.6% 99.7%

summarized in Table 8. The PFOS and PFOA data
1,4-Dioxane

are depicted along with similar data from the
Michigan Study on Figures S and 6, respectively. The 1,4-dioxane data are depicted on Figure 8.
Review of the graphical depiction demonstrates that the mass of PFOS, PFOA, and 1,4-dioxane
from landfill leachate represents a minor contribution to overall WWTP influent mass. The
estimated percent contribution of landfill leachate to overall WWTP mass for the sites in the North
Carolina Collective Study ranges from only 0.3 to 10.2% for PFOS, PFOA, and 1,4-dioxane (see

inset), with an average of 3.3%. The PFOS and BEECV[WReIRiaCRe|g=Tolgllor=1 Ko [lol[eli[o]gls

PFOA results are corroborated by the larger data set [R4k Figures 5, 6, and 8 demonstrates

included in the Michigan Study, which also that the mass of PFOS, PFOA, and

1,4-dioxane from landfill leachate
confirms that landfill leachate represents a minor ERFETeTEITTaliRN [ [alo] @ele alig o1y o] g Kio)

contribution to overall WWTP influent mass and overall WWTP influent mass.

non-leachate sources represent a much larger contribution.
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5.0 Conclusions and Recommendations

The North Carolina Collective Study included collection of leachate samples from nine MSWLF
facilities located across the State of North Carolina for analysis of PFAS constituents and 1,4-
dioxane. Where available, the results of the sampling were evaluated in conjunction with WWTP
influent volumes and published sampling data in order to estimate the relative contribution of
landfill leachate to overall WWTP influent mass of PFAS and 1,4-dioxane. The data were also
evaluated with respect to the results of a larger study performed in Michigan using similar

methodology.

The results of the North Carolina Collective Study clearly show that landfill leachate represents
a minor contribution of PFOS, PFOA, and 1,4-dioxane mass to overall WWTP influent mass
for these compounds. Non-leachate sources contribute significantly more mass to WWTP
influent than leachate. These conclusions are supported by both the North Carolina Collective
Study and the Michigan Study. Importantly, NCDEQ concluded that WWTP influent sampling
data for facilities in the Cape Fear River Basin that receive leachate from landfills in the Collective
Study indicate that PFOS, PFOA, and 1,4-dioxane concentrations do not pose a threat to

downstream PWS intakes.

MSWLFs and WWTPs generally have an interdependent relationship for waste management
(WWTPs accept leachate from MSWLFs and MSWLFs accept biosolids from WWTPs).
Landfills and WWTPs are not producers of the original sources of PFAS and 1,4-dioxane.
Rather, they both receive and manage PFAS contaminated waste and wastewater from
households, business, and industry. MSWLFs and WWTPs are designed to manage waste in
ways that are protective of human health and the environment. If long term reductions of CECs
in the environment are to be achieved, then manufacturing and product utilization in society need
to be addressed. The evidence provided by this report that landfill leachate represents only a small
percentage of total influent mass of PFAS and 1,4-dioxane into WWTPs indicates the ubiquitous

nature of these compounds in society. In spite of this ubiquitous nature, it is encouraging to note
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that in the Cape Fear River basin, NCDEQ concluded that WWTP discharges do not represent a

threat to drinking water supplies in most cases.

Based on the findings of both the North Carolina Collective Study and the Michigan Study, continued
work towards PFAS and 1,4-dioxane source reduction solutions, such as the United States’ phase-out
of PFOS and PFOA in manufacturing, is reccommended. We also recommend collaboration between
the solid waste and WWTP industries, NCDEQ, and the scientific community in order to identify best
management practices and other solutions for safe management of wastes generated by our

communities.
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Literature Summary of PFOS and PFOA in Landfill Leachate
North Carolina Collective Study

Table 1

H&H Job No. NWA-001

PFOA* PFOS®
Source Cited Locatllon/ Sample Size Detection Concentration ) Detection Concentration .
Region Median Median
Frequency Range (ng/ Frequency Range (ng/h
(%) (ng/® (%) (ng/h)
Huset, et al (2011) USA 5 100 380 - 1,000 490 100 56 -160 97
Allred, et al (2015) USA 6 100 150 - 5,000 1,055 100 25 -590 155
Lang, et al (2017) USA 87 100 30 - 5,000 590 96 3-800 99
Benskin, et al (2012) Canada 5 100 210 - 1,500 520 100 80 - 4,400 390
Kallenborn, et al (2004) | Nordic Countries NA NA 90 - 501 230 NA 30 - 190 80
Bossi, et al (2008) Denmark NA NA 0-6 3 NA 0-4 NA
Woldegiorgis, et al (2008) Sweden NA NA 40 - 1,000 540 NA 30 - 1,500 550
Busch, et al (2010) Germany 20 95 0-926 57 100 0-235 3
Fuertes, et al (2017) Spain 6 100 200 - 585 437 17 0-44 NA
Gullen, et al (2016) Australia 17 100 19 - 2,100 450 89 0- 100 31
Gullen, et al (2017) Australia 97 64 17 - 7,500 600 65 13- 2,700 220
Yan, et al (2015) China 6 100 281 - 214,000 2,260 100 1,150 - 6,020 1,740
Notes:
1. PFOA = Perfluorooctanoic acid
2. PFOS = Perfluorooctanesulfonate
3. ng/L = nanograms per liter
Data Source: Michigan Waste & Recycling Association Statewide Study on Landfill Leachate PFOA and PFOS Impact on Water Resource Recovery Facility Influent (March 2019).
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Table 2
Landfill and WWTP Facility Information
North Carolina Collective Study
H&H Job No. NWA-001

Landfill Name

NCDEQ Permit Number

Landfill Address

Estimated Annual
Leachate Volume

Description of Sampling

Receiving WWTP' Name

WWTP NPDES? Permit

WWTP Permitted Flow
Limit

Receiving WWTP Address

Receiving WWTP River Basin

(gallons/day) Location Number (gallons/day)*
Foothills Environmental 2800 Cheraw Road Valve at Bottom of Holding 4014 River Road
Landfil 1403-MSWLF-1998 Lenoir, NC 28645 24,364 Tank Henry Fork WWTP NC0040797 9,000,000 Hickory, NC Catawba
BFI-Charlotte Motor 5105 Morehead Road . Rocky River Regional 6400 Breezy Lane .
Speedway Landfill V 1304-MSWLF-1992 Concord, NC 28027 40,027 Direct from Lagoon WWTP NC0036269 26,500,000 Concord, NC Yadkin Pee Dee
Chambers Development 375 Dozer Drive Valve at Bottom of Holding 1306 Hollywood Road .
MSWLE 0403-MSWLF-2010 Polkton, NC 28135 17,452 Tank Anson County WWTP NC0041408 3,500,000 Wadesboro, NC Yadkin Pee Dee
Uwharrie Environmental 500 Landfill Road Valve at Bottom of Holding .
Regional Landil 6204-MSWLF-1995 Mt Gilead, NC 27306 31,649 Tank Town of Troy WWTP NC0028916 1,200,000 Troy, NC Yadkin Pee Dee
) 3597 Old Cedar Falls Road . . . 1032 Bonkemeyer Dr
Great Oak Landfill 7607-MSWLF-2015 Randleman, NC 27317 9,589 Direct from Holding Tank | City of Asheboro WWTP NC0026123 9,000,000 Asheboro, NC Cape Fear
Upper Piedmont Regional 9650 Oxford Road Valve at Bottom of Holding . 225 Stone Quarry Road
Landfill 7304-MSWLF-1997 Rougemont, NC 27572 31,830 Tank East Burlington WWTP NC0023868 12,000,000 Haw River, NC Cape Fear
Utley Creek Water - 150 Treatment Plant Road
Wake County South Wake 6124 Old Smithfield Road 5,260 . . Reclamation Facility NC0063096 6,000,000 Holly Springs, NC Cape Fear
MSWLE 9222-MSWLF-2008 Apex. NC 27502 Valve on Discharge Line 200 Lafavette Street
pex, 3,890 City of Lumberton WWTP NC0024571 20,000,000 Y Lumber
Lumberton, NC
8.658 Harnett County Lillington NC0021636 7,500,000 17.5.Ba|n Street Cape Fear
Plant Lillington, NC
3224 Shady Grove Road
Sampson County Disposal, 7434 Roseboro Highway 16,219 . . Harnett County South Plant NC0088366 15,000,000 Spring Lake, NC Cape Fear
LLC 8202-MSWLF-2000 Roseboro. NC 28382 Valve on Discharge Line 700 Lafavette Street
' 20,411 City of Lumberton WWTP NC0024571 20,000,000 Y Lumber
Lumberton, NC
Not applicable - . . . .
22,137 Evaporation Not applicable Not applicable Not applicable Not applicable
East Carolina Regional 1922 Republican Road Valve at Bottom of Holding . . 3031 Treatment Plant Road : .
Landfil 0803-MSWLF-1993 Aulander, NC 27805 41,044 Tank Tar River Regional WWTP NC0030317 21,000,000 Rocky Mount, NC Tar-Pamlico
Notes:
1. WWTP = wastewater treatment plant
2. NPDES = National Pollutant Discharge Elimination System
* = Permitted flow obtained from Section A.6 of latest NPDES permit application retrieved from North Carolina Department of Environmental Quality on-line Laserfiche document repository in December 2019.
** = After receiving an Authorization to Construct, the treatment capacity will increase to 8 millions of gallons per day.
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Table 3
Leachate Analytical Data
North Carolina Collective Study
H&H Job No. NWA-001

Sample ID 9222-1 1403-1 1304-1 0403-1 6204-1 7607-1 0803-1 7304-1 8202-1
Sampling Date 09/18/19 09/16/19 09/16/19* 09/16/19 09/17/19 09/17/19** 09/19/19 09/17/19 09/18/19
Parameter Landfill Name Vgake County F.OOth'”S BFI-Charlotte Chambers U_Wharrle Great Oak East Carolina | Upper Piedmont |Sampson County
outh Wake Environmental | Motor Speedway | Development Environmental . . . ; . .
1 ) . . . Landfill Regional Landfill | Regional Landfill | Disposal, LLC
Laboratory Method Units? MSWLF Landfill Landfill V MSWLF Regional Landfill
Fluorotelomer sulfonate 4:2 (4:2 FTS) EPA 537.1 Mod ng/L ND® ND ND ND ND ND ND ND ND
Fluorotelomer sulfonate 6:2 (6:2 FTS) EPA 537.1 Mod ng/L ND ND ND 180J% ND ND ND ND ND
Fluorotelomer sulfonate 8:2 (8:2 FTS) EPA 537.1 Mod ng/L ND ND 39.7 ND 35.8J ND ND ND ND
N-ethylperfluoro-1-octanesulfonamidoacetic acid (NEtFOSAA) EPA 537.1 Mod ng/L ND 101 87.2 14.9J 68.0 15.6J 237 48.7 43.8
N-methylperfluoro-1-octanesulfonamidoacetic acid (NMeFOSAA) EPA 537.1 Mod ng/L 35.8J 257 258 50.5 180 42.4 230 106 104
Perfluorobutyric acid (PFBA) EPA 537.1 Mod ng/L 600 744 1920 831 2400 303EB’ 650 743 4770
Perfluorobutanesulfonate (PFBS) EPA 537.1 Mod ng/L 1420 4400 5260 6290 2870 72.2 3850 1420 7530
Perfluorotetradecanoic acid (PFTeDA) EPA 537.1 Mod ng/L ND ND ND ND ND ND ND ND ND
Perfluorotridecanoic acid (PFTrDA) EPA 537.1 Mod ng/L ND ND ND ND ND ND ND ND ND
Perfluorodecanesulfonate (PFDS) EPA 537.1 Mod ng/L ND ND 6.87J ND ND 7.10J ND 14.9J ND
Perfluorodecanoic acid (PFDA) EPA 537.1 Mod ng/L 17.3J 82.6 590 23.6 632 18.5J 90.8 48.0 90.9
Perfluorododecanoic acid (PFDoA) EPA 537.1 Mod ng/L 7.40J ND 63.3 ND 184 ND ND ND 9.17J
Perfluoroheptanesulfonate (PFHpS) EPA 537.1 Mod ng/L ND 6.82J 8.17J ND 9.40J ND 9.39J ND ND
Perfluoroheptanoic acid (PFHpA) EPA 537.1 Mod ng/L 241 571 983 249 1560 68.4 689 344 5520
Perfluorohexanesulfonate (PFHxS) EPA 537.1 Mod ng/L 237 794 925 218 640 59.1 536 190 424
Perfluorohexanoic acid (PFHxA) EPA 537.1 Mod ng/L 2940 3920 3470 2200 5540 449 3610 2350 6730
Perfluorononanesulfonate (PENS) EPA 537.1 Mod ng/L 20.7 ND ND ND ND ND ND 13.4J ND
Perfluorononanoic acid (PFNA) EPA 537.1 Mod ng/L 28.8 71.4 269 15.5J 326 32.8 89.0 44.1 128
Perfluorooctanesulfonamide (PFOSA) EPA 537.1 Mod ng/L ND 7.08J 11.5J ND ND 8.75J 17.3J ND ND
Perfluorooctanesulfonate (PFOS) EPA 537.1 Mod ng/L 82.3 296 356 84.2 356 83.9 402 254 222
Perfluorooctanoic acid (PFOA) EPA 537.1 Mod ng/L 803 1650 2210 345 3690 108 1640 884 1790
Perfluoropentanesulfonate (PFPeS) EPA 537.1 Mod ng/L 32.3 50.6 73.2 19.6 41.4 10.3J 54.7 28.1 61.0
Perfluoropentanoic acid (PFPeA) EPA 537.1 Mod ng/L 577 1070 2160 780 2150 159 1220 621 86400
Perfluoroundecanoic acid (PFUdA) EPA 537.1 Mod ng/L ND 7.04J 30.8 ND 33.0 7.44J ND ND 10.2J
2,3,3,3-Tetraﬂuoro-2-(1,1,2.,2,3,3,3-heptagluoropropoxy)-propanmc EPA 537 1 Mod ngiL NA7 NA NA NA NA NA NA NA 10800
acid (PFPrOPrA)
1,4-Dioxane EPA 8270 SIM pg/L 30.0 99.7 214 14.8Q° 357 469 157 177 184
Notes:
1. MSWLF = municipal solid waste landfill
2. ng/L = nanograms per liter; pg/L = micrograms per liter
3. ND = Not detected above laboratory method detection limt
4. J = Estimated concentration between method detection limit and reporting limit
5. EB = Constituent was also detected in associated equipment blank sample
6. PFPrOPrA also known by trade name GenX
7. NA = Not analyzed
8. Q = Value indicates results of reanalysis outside laboratory holding time
*

= BFI-Charlotte Motor Speedway Landfill V was resampled for 1,4-dioxane (new sample ID 1,1A,2,2A) on 12/4/19
** = Great Oak Landfill (sample ID 7607-1) was resampled for 1,4-dioxane analysis on 9/30/19
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Table 4
PFOS and PFOA Daily Leachate Mass Calculations
North Carolina Collective Study

H&H Job No. NWA-001

Average PEOS PEOA? FFOS PFOA
Sampling Reference Leachate Volume 3 Daily Mass Daily Mass
(gallons/day) (ng/L) (ng/L) (Ibs/day)’ (Ibs/day)
North Carolina Collective Study
Wake County South Wake MSWLF® 9,151 82.3 803 0.00001 0.00001
Foothills Environmental Landfill 24,364 296 1,650 0.00006 0.00006
BFI-Charlotte Motor Speedway Landfill V 40,027 356 2,210 0.00012 0.00074
Chambers Development MSWLF 17,452 84 345 0.00001 0.00005
Uwharrie Environmental Regional Landfill 31,649 356 3,690 0.00009 0.00098
Great Oak Landfill 9,589 84 108 0.00001 0.00001
East Carolina Regional Landfill 41,044 402 1,640 0.00014 0.00056
Upper Piedmont Regional Landfill 31,830 254 884 0.00007 0.00024
Sampson County Disposal, LLC* 45,288 222 1,790 0.00008 0.00068
Minimum 9,151 82 108 0.00001 0.00001
Maximum 45,288 402 3,690 0.00014 0.00098
Geometric Mean 24,152 199 1,005 0.00004 0.00013
Michigan Study6
Arbor Hills Landfill 98,400 220 3,200 0.00018 0.0026
Autumn Hills RDF’ 54,800 380 1,300 0.00017 0.0006
Brent Run Landfill 16,400 110 540 0.00002 0.0001
C&C Expanded Sanitary Landfill 42,000 450 1,300 0.00015 0.0004
Carleton Farms Landfill 123,300 250 1,800 0.00026 0.0018
Central Sanitary Landfill 30,100 470 2,500 0.00012 0.0006
Citizen's Disposal Inc. 32,900 180 1,100 0.00005 0.0003
Dafter Sanitary Landfill 16,500 130 680 0.00002 0.0001
Eagle Valley RDF 32,900 170 490 0.00005 0.0001
Glens Sanitary Landfill 3,800 210 770 0.00001 0.00002
Granger Grand River Landfill 64,400 160 240 0.00009 0.0001
Granger Wood Street Landfill 19,200 110 470 0.00002 0.0001
K&W Landfill 17,500 170 830 0.00002 0.0001
Manistee County Landfill 4,700 220 420 0.000009 0.000016
McGill Road Landfill 13,700 170 760 0.00002 0.0001
Michigan Environs Inc. (Menominee) 13,100 100 1,400 0.00001 0.0002
Northern Oaks RDF 12,300 220 1,000 0.00002 0.0001
Oakland Heights Development 17,800 230 780 0.00003 0.0001
Orchard Hill Sanitary Landfill 12,500 110 650 0.00001 0.0001
Ottawa County Farms Landfill 82,200 530 1,800 0.0004 0.0012
People's Landfill 21,900 710 2,500 0.00013 0.0005
Pine Tree Acres RDF 74,000 430 1,800 0.0003 0.001
Pitsch Sanitary Landfill 15,000 260 1,300 0.00003 0.0002
Sauk Trail Hills Landfill 20,500 610 2,800 0.00010 0.0005
SC Holdings 16,000 410 960 0.00005 0.0001
Tri-City RDF 9,600 160 1,200 0.00001 0.0001
Venice Park RDF MH#20/Venice Park RDF MH#21** 32,900 41328 195180 0.0002 0.0007
Vienna Junction Industrial Park Sanitary Landfill 13,700 130 1,300 0.00001 0.0001
Waters Landfill NONE 230 930 NONE NONE
Westside RDF 60,800 160 1,300 0.00008 0.0007
Whitefeather Landfill NONE 550 1,700 NONE NONE
Woodland Meadows RDF -Van Buren 54,800 510 2,000 0.00023 0.0009
270 1,900
Riverview 003/Riverview 004/Riverview 007** 37,400 140 860 0.00004 0.0003
8.5 38
960 725
South Kent Outfall/South Kent Hauled** 48,000 130 16 0.0002 0.0001
Smith's Creek Landfill** 32,900 120 510 0.00003 0.0001
Minimum 3,800 9 16 0.00001 0.00002
Maximum 123,300 960 3,200 0.00040 0.00260
Geometric Mean 25,501 222 881 0.00005 0.00022

Notes:

1. PFOS = Perfluorooctanesulfonate

2. PFOA = Perfluorooctanoic acid

3. ng/L = nanograms per liter

4. Ibs/day = pounds per day

5. MSWLF = municipal solid waste landfill

6. Michigan Study = Michigan Waste & Recycling Association Statewide Study on Landfill Leachate PFOA and PFOS Impact on Water Resource Recovery

Facility Influent (March 2019)
7. RDF = recycling and disposal facility

* = Leachate volume does not include volume disposed of via evaporation.
** = Multiple laboratory results reported, average used for daily mass calculations.
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Table 5
1,4-Dioxane Daily Leachate Mass Calculations
North Carolina Collective Study
H&H Job No. NWA-001

. Average 1,4-Dioxane 1,4-Dioxane Daily

Sampling Reference Leachate Volume 1 Mass
(gallons/day) (ho/L) (Ibs/day)’
North Carolina Collective Study

Wake County South Wake MSWLF® 9,151 30.0 0.0023
Foothills Environmental Landfill 24,364 99.7 0.0203
BFI-Charlotte Motor Speedway Landfill V 40,027 214 0.0716
Chambers Development MSWLF 17,452 14.8Q4 0.0022
Uwharrie Environmental Regional Landfill 31,649 357 0.0944
Great Oak Landfill 9,589 469 0.0376
East Carolina Regional Landfill 41,044 157 0.0538
Upper Piedmont Regional Landfill 31,830 177 0.0471
Sampson County Disposal, LLC* 45,288 184 0.0696
Minimum 9,151 14.8 0.0022
Maximum 45,288 469 0.0944
Geometric Mean 24,152 120 0.0255

Notes:

1. pg/L = micrograms per liter

2. Ibs/day = pounds per day

3. MSWLF = municipal solid waste landfill

4. Q =value indicates results of reanalysis outside laboratory holding time
* = Leachate volume is representative of volume disposed at WWTPs.
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Table 6

PFOS and PFOA Daily WWTP Mass Calculations

North Carolina Collective Study
H&H Job No. NWA-001

WWTP! Permitted PFOS? PFOA® PFOS PFOA

Facility Flow Limit Concentration Concentration Daily Mass Daily Mass

(gallons/day)* (ng/* (ng/l) (Ibs/day)® (Ibs/day)
WWTPs that receive leachate from landfills in North Carolina Collective Study
City of Asheboro WWTP 9,000,000 10.6 19.3 0.0008 0.0014
East Burlington WWTP 12,000,000 49.5 39.6 0.0050 0.0040
Utley Creek Water Reclamation Facility 6,000,000%* 10 9.8 0.0005 0.0005
Harnett County Lillington Plant 7,500,000 8.86 20.2 0.0006 0.0013
Michigan Study® WWTPs that receive leachate from landfills included in Study
Menominee 3,200,000 5.6 12 0.0001 0.0003
Clinton River 30,600,000 7.68 4.94 0.0019 0.0013
Genesee Co-Ragnone 25,900,000 5.22 4 0.0012 0.0009
GLWA 650,000,000 7.54 6.02 0.0406 0.0324
Grand Rapids 61,100,000 12.7 5.06 0.0066 0.0026
Holland 12,000,000 3.79 8.93 0.0004 0.0009
Lansing 35,000,000 ND’ 4.98 ND 0.0014
Sandusky 2,550,000 7.98 12.2 0.0002 0.0003
Three Rivers 2,750,000 7.39 21.44 0.0002 0.0005
Wyoming 22,000,000 6.210 26.4 5.08 to 25 0.0048 0.0046
YCUA 51,200,000 4.810 7.51 12 0.0032 0.0051
Michigan Study WWTPs that receive leachate from landfills not included in Study
Bay City 18,000,000 18.2 4.87 0.0027 0.0007
Downriver 125,000,000 22.2 7.2 0.0230 0.0075
Flint 50,000,000 62.4 10.3 0.0258 0.0043
Kalamazoo 53,500,000 ND ND ND ND

Muskegon Co Metro 43,000,000 10.5t0 24.3 11.7 to 36.9 0.0086 0.0131
North Kent S A 8,000,000 31.1 11.2 0.0021 0.0007
Port Huron 20,000,000 19.5 64.6 0.0032 0.0107
S Huron Valley UA (SHUVA) 24,000,000 ND 3.76 ND 0.0007

Notes:

1. WWTP = wastewater treatment plant
2. PFOS = Perfluorooctanesulfonate

3. PFOA = Perfluorooctanoic acid

4. ng/L = nanograms per liter

5. Ibs/day = pounds per day

6

. Michigan Study = Michigan Waste & Recycling Association Statewide Study on Landfill Leachate PFOA and PFOS Impact on Water Resource Recovery Facility

Influent (March 2019)
7. ND = not detected

* = Permitted flow obtained from Section A.6 of latest National Pollutant Discharge Elimination System permit application retrieved from North Carolina Department of
Environmental Quality on-line Laserfiche document repository in December 2019.
** = After receiving an Authorization to Construct, the treatment capacity will increase to 8 millions of gallons per day. The
lower value of 6 millions of gallons per day was conservatively used for concentration calculations.
Table only shows facilities for which sampling data are available.

For Michigan sites, daily mass calculations performed using maximum value where multiple data are available. For North Carolina sites, concentrations shown and
associated daily mass calculations are based on average values for three sampling events performed between July and September 2019.
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Table 7
1,4-Dioxane Daily WWTP Mass Calculations
North Carolina Collective Study
H&H Job No. NWA-001

. WWTP? Pgrmitted 1,4-Dioxar?e 1,4-Dioxane Daily
Facility Flow Limit Concentration 3
(gallons/day)* (ng/l)? Mass (Ibs/day)
WWTPs that receive leachate from landfills in North Carolina Collective Study

City of Asheboro WWTP 9,000,000 163 12.2927
East Burlington WWTP 12,000,000 18.5 1.8583
Utley Creek Water Reclamation Facility 6,000,000%* 7.3 0.3635
Harnett County Lillington Plant 7,500,000 5.95 0.3729

Notes:

1. WWTP = wastewater treatment plant
2. pg/L = micrograms per liter

3. lbs/day = pounds per day

* = Permitted flow obtained from Section A.6 of latest National Pollutant Discharge Elimination System permit application
retrieved from North Carolina Department of Environmental Quality on-line Laserfiche document repository in December 2019.
** = After receiving an Authorization to Construct, the treatment capacity will increase to 8 millions of gallons per day. The
lower value of 6 millions of gallons per day was conservatively used for concentration calculations.

Concentrations shown and associated daily mass calculations are based on average values for three sampling events
performed between July and September 2019.
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Table 8
Percent of WWTP Daily Mass Contributed by Landfill Leachate
North Carolina Collective Study
H&H Job No. NWA-001

Percentage of

Concentration Data Daily Mass Data
. WWTP Influent
Average Receiving WWTP Permitted Daily Mass
Landfill Name |Leachate Volume 3 Flow Limit Constituent Landfill Leachat WTI ; .
(gallons/day) WWTP" Name (gallons per day)* Concentration |Landfill Leachate| WWTP Influent |- o Leachate P Influent Associated with
9 y. 9 p . 2 A N Daily Mass Daily Mass Landfill
Units Concentration | Concentration (Ibs/day)® (Ibsfday) Leachate™*
PFOS® ng/L 82.3 10 0.00000 0.0005 0.7%
5.260 Utl:yeggen?:t?g/:ter 6,000,000 PFOA® ng/L 803 9.8 0.00004 0.0005 7.2%
" Faciliy el PFOS+PFOA ng/L 885 20 0.00004 0.0010 3.9%
Wake County 1,4-Dioxane /L 30 73 0.00132 0.3635 0.4%
South Wake *
MSWLE* PFOS ng/L 82.3 NS 0.00000 NS NS
City of Lumberton PFOA ng/L 803 NS 0.00003 NS NS
3890 WWTP 20,000,000 PFOS+PFOA ng/L 885 NS 0.00003 NS NS
1,4-Dioxane Hﬁ/L 30 NS 0.00098 NS NS
Foothills PFOS ng/L 296 NS 0.00006 NS NS
R Henry Fork PFOA ng/L 1650 NS 0.00034 NS NS
E""I'_'::‘;';ifl”‘a' 24,364 WWTP 9,000,000 PFOS+PFOA ng/L 1046 NS 0.00040 NS NS
1,4-Dioxane Hﬁ/L 99.7 NS 0.02030 NS NS
PFOS ng/L 356 NS 0.00012 NS NS
BFI-Charlotte .
Rocky River PFOA ng/L 2210 NS 0.00074 NS NS
M°'E;iffﬁle\‘:""ay 40,027 Regional wwTp |  28:500.000 PEOS+PFOA ng/L 2566 NS 0.00086 NS NS
1,4-Dioxane Hﬁ/L 214 NS 0.07157 NS NS
Chambers PFOS ng/L 84.2 NS 0.00001 NS NS
Anson County PFOA ng/L 345 NS 0.00005 NS NS
De"cles"\’,sﬂ‘:“‘ 17,452 WWTP 8,500,000 PFOS+PFOA ng/L 429 NS 0.00006 NS NS
1,4-Dioxane Hﬁ/L 14,33B NS 0.00216 NS NS
Uwharrie PFOS ng/L 356 NS 0.00009 NS NS
. Town of Troy PFOA ng/L 3690 NS 0.00098 NS NS
Environmental 31,649 WWTP 1,200,000 PFOS+PFOA ng/L 2046 NS 0.00107 NS NS

Regional Landfill 1,4-Dioxane JL 357 NS 0.09441 NS NS

PFOS ng/L 83.9 10.6 0.00001 0.0008 0.8%
umontamm| s | SO0 | soomom PR w3 | omm o oo
1,4-Dioxane ‘ﬁ/L 469 163 0.03758 12.2927 0.3%
PFOS ng/L 402 NS 0.00014 NS NS
concaome, | aou s oo [Pt Tt se e | omes |

1,4-Dioxane Hﬁ/L 157 NS 0.05384 NS NS
PFOS ng/L 254 49.5 0.00007 0.0050 1.4%
Upper Piedmont 31.830 East Burlington 12,000,000 PFOA ng/L 884 39.6 0.00024 0.0040 5.9%
Regional Landfill ' WWTP B PFOS+PFOA ng/L 1138 89.0 0.00030 0.0089 3.4%

1,4-Dioxane ‘ﬁ/L 177 18.5 0.04707 1.8583 2.5%

PFOS ng/L 222 8.86 0.00002 0.0006 2.9%

Harnett County PFOA ng/L 1790 20.2 0.00013 0.0013 10.2%

8,658 Lillington Plant 7,500,000 PFOS+PFOA ng/L 2012 29.0 0.00015 0.0018 8.0%
9 1,4-Dioxane Hg/L 184 5.95 0.01331 0.3729 3.6%

PEPrOPrA°® ng/L 10800 NS 0.00078 NS NS
PFOS ng/L 222 NS 0.00003 NS NS
Harnett County PFOA ng/L 1790 NS 0.00024 NS NS
16,219 South Plant 15,000,000 PFOS+PFOA ng/L 2012 NS 0.00027 NS NS
1,4-Dioxane Hg/L 184 NS 0.02494 NS NS
Sampson County PFPrOPrA ng/L 10800 NS 0.00146 NS NS
Disposal, LLC PFOS ng/L 222 NS 0.00004 NS NS
City of Lumberton PFOA ng/L 1790 NS 0.00031 NS NS
20,411 WWTP 20,000,000 PFOS+PFOA ng/L 2012 NS 0.00034 NS NS
1,4-Dioxane Hg/L 184 NS 0.03138 NS NS
PFPrOPrA ng/L 10800 NS 0.00184 NS NS
PFOS ng/L 222 NA’ NA NA NA
PFOA ng/L 1790 NA NA NA NA
22,137 Evaporation Not applicable PFOS+PFOA ng/L 2012 NA NA NA NA
1,4-Dioxane Hg/L 184 NA NA NA NA
PFPrOPrA ng/L 10800 NA NA NA NA
Notes:
1. WWTP = wastewater treatment plant
2. ng/L = nanograms per liter; pg/L = micrograms per liter
3. Ibs/day = pounds per day
4. MSWLF = municipal solid waste landfill
5. PFOS = perfluorooctanesulfonate
6. PFOA = perfluorooctanoic acid
7. NS = no sampling data available
8. Q = value indicates results of reanalysis outside laboratory holding time
9. PFPrOPrA = 2,3,3,3-tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)-propanoic acid (trade name GenX)

10. NA = not applicable

* = Permitted flow obtained from Section A.6 of latest National Pollutant Discharge Elimination System permit application retrieved from North Carolina Department of Environmental Quality on-line Laserfiche
document repository in December 2019.

** = After receiving an Authorization to Construct, the treatment capacity will increase to 8 millions of gallons per day. The lower value of 6 millions of gallons per day was conservatively used for concentration
calculations.

** = WWTP mass attributed to landfill leachate only includes contributions from landfills covered under the North Carolina Collective Study.
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Figure 1

PFOA & PFOS Concentrations in Landfill Leachate Based on Literature Summary
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Figure 3 - PFOS and PFOA Daily Leachate Mass Summary

Wake County South Wake MSWLF
Foothills Environmental Landfill
BFI-Charlotte Motor Speedway Landfill V
Chambers Development MSWLF
Uwharrie Environmental Regional Landfill
Great Oak Landfill

East Carolina Regional Landfill

Upper Piedmont Regional Landfill
Sampson County Disposal, LLC

NC Study

Arbor Hills Landfill

Autumn Hills RDF

Brent Run Landfill

C&C Expanded Sanitary Landfill
Carleton Farms Landfill

Central Sanitary Landfill

Citizen's Disposal Inc.

Dafter Sanitary Landfill

Eagle Valley RDF

Glens Sanitary Landfill

Granger Grand River Landfill

Granger Wood Street Landfill

K&W Landfill

Manistee County Landfill

McGill Road Landfill

Michigan Environs Inc. (Menominee)
Northern Oaks RDF

Oakland Heights Development
Orchard Hill Sanitary Landfill

Ottawa County Farms Landfill
People's Landfill

Pine Tree Acres RDF

Pitsch Sanitary Landfill

Sauk Trail Hills Landfill

SC Holdings

Tri-City RDF

Venice Park RDF MH#20/Venice Park RDF MH#21
Vienna Junction Industrial Park Sanitary Landfill
Waters Landfill

Westside RDF

Whitefeather Landfill

Woodland Meadows RDF -Van Buren
Riverview 003/Riverview 004/Riverview 007
South Kent Outfall/South Kent Hauled
Smith's Creek Landfill

WWWUWWIWW,EHH

ikni

Ml Study

0.0000 0.0005 0.0010 0.0015 0.0020 0.0025

1. Ml Study = Michigan Waste & Recycling Association
Statewide Study on Landfill Leachate PFOA and PFOS Impact on
Water Resource Recovery Facility Influent (March 2019)

2. Ibs/day = pounds per day

Daily Mass (Ibs/day)

BPFOS OPFOA

0.0030

Page 1of 1



Figure 4 - PFOS and PFOA Daily WWTP Mass Summary

City of Asheboro WWTP b
East Burlington WWTP
Utley Creek Water Reclamation Facility

Harnett County Lillington Plant

WWTPs that receive leachate
from landfills in North Carolina
Collective Study

Menominee

Clinton River

Genesee Co-Ragnone

L | e

GLWA

Grand Rapids

Holland

Lansing

Sandusky

Three Rivers

Wyoming

YCUA

Michigan Study WWTPs that
receive leachate from landfills
included in Study

Bay City

Downriver

Flint

Kalamazoo

Muskegon Co Metro

North Kent S A

Port Huron

S Huron Valley UA (SHUVA)

HJ*J 1’1ﬂu““”1

Michigan Study WWTPs that
receive leachate from landfills
not included in Study

0.000 0.005 0.010

HEPFOS
Daily Mass (lbs/day)

Notes:

1. Ml Study = Michigan Waste & Recycling Association
Statewide Study on Landfill Leachate PFOA and PFOS Impact on
Water Resource Recovery Facility Influent (March 2019)

2. lbs/day = pounds per day

0.015 0.020 0.025

Daily Mass (Ibs/day)

EPFOA
Daily Mass (lbs/day)

0.030 0.035 0.040

0.045

Page 1 of 1



Figure 5 - PFOS Landfill Leachate Contribution to WWTP Daily Mass
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Figure 6 - PFOA Landfill Leachate Contribution to WWTP Daily Mass
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Figure 7 - 1,4-Dioxane Daily Leachate Mass Summary
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Figure 8 - 1,4-Dioxane Landfill Leachate Contribution to WWTP Daily Mass
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‘ Laboratories (ic

a member of The GEL Group INC

November 08, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for South Wake MSWLF
Work Order: 490673

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 19, 2019. This revised data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures. This package was revised to include PFPeA and PFOA.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 490673 GEL Work Order: 490673

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

J See case narrative for an explanation

J Value is estimated

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forSouth Wake MSWLF
Client Sample ID: 9222-1 Project: NWRAO00119
Sample ID: 490673001 ClientID:  NWRAQ01
Matrix: Misc Liquid
Collect Date: 18-SEP-19 10:00
Receive Date: 19-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
N-ethylperfluoro-1- U ND 13.2 40.0 ng/k 0200 1 JS 10/04/19 1109 1921240 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methyl perfluoro-1- J 358 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid (PFBS) 1420 6.60 17.8 ng/L 0200 1
Perfluorodecanesulfonic acid u ND 6.60 194 ng/L 0200 1
(PFDS)
Perfluorodecanoic acid (PFDA) J 17.3 7.80 20.0 ng/L 0200 1
Perfluorododecanoic acid (PFDoA) J 7.40 6.60 20.0 ng/L 0200 1
Perfluoroheptanesulfonic acid U ND 6.60 19.0 ng/L 0200 1
(PFHpS)
Perfluoroheptanoic acid (PFHpA) 241 6.60 20.0 ng/L 0200 1
Perfluorohexanesulfonic acid 237 6.60 18.2 ng/L 0200 1
(PFHxS)
Perfluorohexanoic acid (PFHxA) 2940 6.60 20.0 ng/L 0200 1
Perfluorononanesulfonic acid 20.7 7.00 19.2 ng/L 0200 1
(PFNS)
Perfluorononanoic acid (PFNA) 28.8 6.60 20.0 ng/L 0200 1
Perfluorooctanesulfonamide U ND 6.60 18.6 ng/L 0200 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) 82.3 8.00 20.0 ng/L 0200 1
Perfluorooctanoic acid (PFOA) 803 7.00 20.0 ng/L 0200 1
Perfluoropentanesulfonic acid 32.3 6.60 18.8 ng/L 0200 1
(PFPeS)
Perfluoropentanoic acid (PFPeA) 577 6.60 20.0 ng/L 0200 1
Perfluoroundecanoic acid (PFUdA) U ND 6.60 20.0 ng/L 0200 1
Fluorotelomer sulfonate 8:2 (8:2 U ND 132 384 ng/L 0200 10 JS 10/02/19 0622 1921240 2
FTS)
Perfluorobutyric acid (PFBA) 600 66.0 200 ng/L 0200 10
Perfluorotetradecanoic acid U ND 66.0 200 ng/lL 0200 10
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 66.0 200 ng/lL 0200 10
Fluorotelomer sulfonate 4:2 (4:2 U ND 1320 3760 ng/L 0200 100 J.S  10/02/19 1016 1921240 3
FTS)
Fluorotelomer sulfonate 6:2 (6:2 U ND 1320 3800 ng/lL  0.200 100
FTS)

Semi-Volatile-GC/IMS
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forSouth Wake MSWLF
Client Sample ID:  9222-1 Project: NWRAO00119
Sample ID: 490673001 Client ID: NWRAQ01
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method

Semi-Volatile-GC/MS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"

1,4-Dioxane 30.0 10.0 20.0 ugll 0200 10 JMB3 09/24/19 1314 1919444 4
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

EPA 537.1 Mod, PFAS, Compl PFCs Extraction in Liquid LM1 09/27/19 0830 1921239

SW846 3535A SW8270E SIM Prep 1,4-Dioxane Sw1 09/23/19 1200 1919441

The following Analytical Methods were performed:

Method Description Analyst Comments

1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

2 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

3 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

4 SW846 3535A/8270E SIM

Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 26.2 ug/L 40.0 66* (70%-130%)

Received"

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: November 8, 2019
NWRA - Carolinas Chapter Page 1of 7

1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 490673

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240

QC1204391614 LCS
Fluorotelomer sulfonate 4:2 (4:2 18.2 15.7 ng/L 86 (60%-145%) J.S 10/02/19 06:05
FTS)
Fluorotelomer sulfonate 6:2 (6:2 185 204 ng/L 110  (56%-143%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.7 17.5 ng/L 94  (57%-138%)
FTS)
N-ethylperfluoro-1- 195 19.3 ng/L 99  (63%-131%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 195 215 ng/L 111 (62%-133%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 17.2 16.6 ng/L 96  (68%-136%)
(PFBS)
Perfluorobutyric acid (PFBA) 195 19.7 ng/L 101 (70%-133%)
Perfluorodecanesulfonic acid 18.8 16.8 ng/L 89  (53%-142%)
(PFDS)
Perfluorodecanoic acid (PFDA) 195 18.0 ng/L 93  (62%-135%)
Perfluorododecanoic acid (PFDoA) 195 19.5 ng/L 100 (66%-131%)
Perfluoroheptanesulfonic acid 185 18.1 ng/L 98  (66%-138%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 195 17.9 ng/L 92  (67%-135%)
Perfluorohexanesulfonic acid 17.7 14.5 ng/L 82  (64%-137%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 195 189 ng/L 97  (67%-133%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490673 Page 20of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorononanesulfonic acid 18.7 175 ng/L 93 (66%-130%) JLS 10/02/19 06:05
(PFNS)
Perfluorononanoic acid (PFNA) 195 211 ng/L 108  (66%-134%)
Perfluorooctanesulfonamide 195 215 ng/L 111 (68%-137%)
(PFOSA)
Perfluorooctanesulfonic acid 195 19.8 ng/L 102 (61%-131%)
(PFOS)
Perfluorooctanoic acid (PFOA) 195 18.8 ng/L 97  (63%-145%)
Perfluoropentanesulfonic acid 18.3 16.5 ng/L 90  (62%-139%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 195 19.3 ng/L 99  (69%-132%)
Perfluorotetradecanoic acid 19.5 225 ng/L 115  (65%-143%)
(PFTeDA)
Perfluorotridecanoic acid 195 19.9 ng/L 102 (57%-149%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 195 19.1 ng/L 98  (65%-134%)

QC1204391615 LCSD
Fluorotelomer sulfonate 4:2 (4:2 17.6 205 ng/L 26 116 (0%-35%) 10/02/19 06:14
FTS)
Fluorotelomer sulfonate 6:2 (6:2 17.9 17.6 ng/L 14 98 (0%-36%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.1 19.9 ng/L 13 110 (0%-39%)
FTS)
N-ethylperfluoro-1- 18.8 20.1 ng/L 4 107 (0%-25%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 18.8 219 ng/L 2 116 (0%-26%)

octanesulfonamidoacetic acid (N-
MeFOSAA)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490673 Page 3of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorobutanesulfonic acid 16.7 17.2 ng/L 4 103 (0%-30%) JLS 10/02/1906:14
(PFBS)
Perfluorobutyric acid (PFBA) 18.8 19.3 ng/L 2 102 (0%-30%)
Perfluorodecanesulfonic acid 18.2 17.2 ng/L 3 95 (0%-28%)
(PFDS)
Perfluorodecanoic acid (PFDA) 18.8 211 ng/L 16 112 (0%-29%)
Perfluorododecanoic acid (PFDoA) 18.8 19.0 ng/L 3 101 (0%-30%)
Perfluoroheptanesulfonic acid 17.9 17.7 ng/L 2 99 (0%-30%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 18.8 19.6 ng/L 9 104 (0%-30%)
Perfluorohexanesulfonic acid 17.2 16.8 ng/L 15 98 (0%-30%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 18.8 209 ng/L 10 111 (0%-23%)
Perfluorononanesulfonic acid 18.1 18.2 ng/L 4 101 (0%-27%)
(PFNS)
Perfluorononanoic acid (PFNA) 18.8 18.7 ng/L 12 99 (0%-27%)
Perfluorooctanesulfonamide 18.8 20.2 ng/L 6 107 (0%-30%)
(PFOSA)
Perfluorooctanesulfonic acid 18.8 19.9 ng/L 1 106 (0%-27%)
(PFOS)
Perfluorooctanoic acid (PFOA) 18.8 189 ng/L 0 100 (0%-30%)
Perfluoropentanesulfonic acid 17.7 17.3 ng/L 4 98 (0%-29%)

(PFPeS)
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 490673 Page 4of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoropentanoic acid (PFPeA) 18.8 20.0 ng/L 3 106 (0%-30%) JLS 10/02/1906:14
Perfluorotetradecanoic acid 18.8 20.6 ng/L 9 109 (0%-30%)
(PFTeDA)
Perfluorotridecanoic acid 18.8 17.7 ng/L 11 94 (0%-35%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 18.8 212 ng/L 10 112 (0%-28%)

QC1204391613  MB
Fluorotelomer sulfonate 4:2 (4:2 u ND ng/L 10/02/19 05:56
FTS)
Fluorotelomer sulfonate 6:2 (6:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 8:2 (8:2 u ND ng/L
FTS)
N-ethylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid u ND ng/L
(PFBS)
Perfluorobutyric acid (PFBA) u ND ng/L
Perfluorodecanesulfonic acid u ND ng/L
(PFDS)
Perfluorodecanoic acid (PFDA) u ND ng/L
Perfluorododecanoic acid (PFDoA) u ND ng/L
Perfluoroheptanesulfonic acid u ND ng/L

(PFHpS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490673 Page 50f 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoroheptanoic acid (PFHpA) u ND ng/L JLS 10/02/19 05:56
Perfluorohexanesulfonic acid u ND ng/L
(PFHxS)
Perfluorohexanoic acid (PFHxA) u ND ng/L
Perfluorononanesulfonic acid u ND ng/L
(PFNS)
Perfluorononanoic acid (PFNA) u ND ng/L
Perfluorooctanesulfonamide u ND ng/L
(PFOSA)
Perfluorooctanesulfonic acid u ND ng/L
(PFOS)
Perfluorooctanoic acid (PFOA) u ND ng/L
Perfluoropentanesulfonic acid u ND ng/L
(PFPeS)
Perfluoropentanoic acid (PFPeA) u ND ng/L
Perfluorotetradecanoic acid u ND ng/L
(PFTeDA)
Perfluorotridecanoic acid u ND ng/L
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) u ND ng/L
Semi-Volatile-GC/MS
Batch 1919444
QC1204387349 LCS
**1,4-Dioxane-d8 4.00 355 ug/L 89  (70%-130%) JMB3 09/24/1912:24
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490673 Page 60of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1919444
QC1204387350 LCSD
**1,4-Dioxane-d8 4.00 3.18 ug/L 79  (70%-130%) JMB3 09/24/19 12:49
QC1204387348 MB
1,4-Dioxane u ND ug/L 09/24/19 11:59
**1,4-Dioxane-d8 4,00 3.05 ug/L 76 (70%-130%)

Notes:

The Qualifiersin this report are defined as follows:

**  Analyteisasurrogate compound
Result isless than value reported
Result is greater than value reported
The TIC is a suspected aldol-condensation product
The target analyte was detected in the associated blank.
Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of the sample
Concentration of the target analyte exceeds the instrument calibration range
Analytical holding time was exceeded
See case narrative for an explanation
Valueis estimated
JINX Non Cadlibrated Compound

N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor

N Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor

N/A  RPD or %Recovery limits do not apply.

& &« T MmO O m > VvV A

N1 Seecasenarrative

ND Analyte concentration is not detected above the detection limit

NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

P Organics--The concentrations between the primary and confirmation columns/detectors is >40% different. For HPLC, the difference is >70%.

One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

o O

Sample results are rejected
U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.
UJ Compound cannot be extracted
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490673 Page 7of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
n RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value isless than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 490673

GC/MS Semivolatile

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2

Analytical Batch: 1919444

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2
Preparation Batch: 1919441

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490673001 9222-1

1204387348 Method Blank (MB)

1204387349 Laboratory Control Sample (LCS)
1204387350 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quiality Control (QC) Information

Surrogate Recoveries
Sample (See Below) did not meet surrogate recovery acceptance criteria. The sample was analyzed at a dilution.
As a result, one or more surrogates were diluted out of the acceptance limits.

Sample Analyte Value
490673001 (9222-11, 4-Dioxane-d{ 66* (70%-130%

Laboratory Control Sample Duplicate (LCSD)
An LCSD was used in place of matrix QC due to limited sample volume.

Technical Information

Sample Dilutions
Sample 490673001 (9222-1) was diluted due to the presence of non-target analytes. The data from the dilution
are reported.
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LCMSMS-Misc

Product: The Extraction and Analysis of Per and Polyfluroalkyl Substances Using LCMSMS
Analytical Method: EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

Analytical Procedure: GL-OA-E-076 REV# 7

Analytical Batches: 1921240 and 1921239

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

490673001 9222-1

1204391613 Method Blank (MB)

1204391614 Laboratory Control Sample (LCS)
1204391615 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Technical Information

Sample Dilutions

The following samples were diluted to bring the over range concentrations within the calibration range and/or
due to matrix interference that caused internal standards recoveries to fall outside the acceptance range.
490673001 (9222-1).

490673

Analyte
001

Fluorotelomer sulfonate 4:2 (4:2 FT§ 100X

Fluorotelomer sulfonate 6:2 (6:2 FTy 100X

Fluorotelomer sulfonate 8:2 (8:2 FT{ 10X

Perfluorobutyric acid (PFBA) 10X

Perfluorotetradecanoic acid (PFTeD 10X

Perfluorotridecanoic acid (PFTrDA) | 10X

Miscellaneousinformation

Additional Comments
Additional sample volume was not provided for matrix QC. Also, reduced sample volumes were used for all
samples except 490876002 (7607-EB) due to elevated concentrations of target analytes.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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Cirele Applicable:
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*If Net Counts > 100cpin on samples not 1y

C

arked "mdioactivé", contact the Radiation Safety Group for further investigation,

Hazard Class Shipped: . UN#:
{FUN2910, Is the Radioactive Shipment Survey Compliang? Yes__ No____

A)Shipped as a DOT Hazardoys?

B) Did the clien designate the sampies are to be

COC nowtion or radioactive stickers o containers equal clieny designation,
received as radioactive? :

Maximum Net Coutts Qbserved* (Observed Counts - Area Background Counts): - & CPM / mR/H
~

Did the RSO ¢j; ify the samples ;
€) Did the R classify the Stiples as Classified as: Rad I Ragd2 Rzu’LJ

radioactive?

D) Did the client designate samples are

COC notation or hazard fabels oy containers equal client designation,
hazardous? :

DorEis yes. select Mazards below, )
PCB's Flammable Foreign Soif RCRA  Asbestos Beryfliom  Quyer:

ers (Required for (\’on~Coni'orming {tems)

Other (describe)

Shipping containers re Damaged container . Leaking container

sealed?

Chain of custody docum €OC created upon receipt

with shipmen?

Preservation Method:
*all temperatures

None  Other:

Samples requiring cold preservation
within (0< ¢ deg, Cyr*
Daily check performed and passed on IR
temperature gun?

Temperature Device Serinl #- N ﬂ,’m_’o

Secondary Temperature Device Serial # (15 Applicable);

Cihgr (describe)

Sl R 0L/ ) CAP e oy ACACq .
¢ |Samples requiring chemical preservation | Samle 1D's and ContRincrs Artesred: '
At proper pi»

5 |Sample containers intact and sealed?

Il Preservation added, Lotk o .
If Yes, are Encores or Soil Kits prescat for solids? Yes_ No___ NA__ (Ifyes, rake to Vi OA Freezer)
Do Hquid VOA vials contain acid preservation? Yes No__ NA__(IF unknown, select No)

/ Are liquid VOA vials free of headspace? Yes No__ NA__
. {Sample 1D's ang containers affected:
D% and tests affected: . .
D's and containers affected:

Circle Applicable:

Do any samples require Volatile
Analysis?

8 ISamples received within holding time?

Sample (D's o COC match ID's on
bottles?

No dates on containers  No times on comtainers  COC missing info QOther (describe)

Date & time on COC match date & time
on bottles?

Number of containers received match ;~ Circle Applicable: No container count on COC  Other (describe)

umber indicated on coc?

-

Are sample containers identifiable as
GEL provided? :

13 COC form is properly signed in Bk Clrcle Applicable: : ¥y Other (deseribe)
relinquished/received sectiong?
Comments (Use Continuation Form if' needed):

PM (ar PMA) review: Initials .

GL-CHL-SR-001 Rev &
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List of current GEL Certifications as of 08 November 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

November 08, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for Foothills Environmental Landfill
Work Order: 490860

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 19, 2019. This revised data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures. This package was revised to include PFPeA and PFOA.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 490860 GEL Work Order: 490860

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

J See case narrative for an explanation

J Value is estimated

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by

Page 2 of 16 SDG: 490860 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forFoothills Environmental Landfill
Client Sample ID: 1403-1 Project: NWRAO00119
Sample ID: 490860001 Client ID: NWRAOQOL
Matrix: Misc Liquid
Collect Date: 16-SEP-19 09:20
Receive Date: 19-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
Fluorotelomer sulfonate 4:2 (4:2 U ND 13.2 37.6 ng/k 0200 1 JS 10/02/19 0849 1921240 1
FTS)
N-ethylperfluoro-1- 101 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methyl perfluoro-1- 257 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorodecanesulfonic acid U ND 6.60 19.4 ng/L 0200 1
(PFDS)
Perfluorodecanoic acid (PFDA) 82.6 7.80 20.0 ng/L 0200 1
Perfluorododecanoic acid (PFDoA) U ND 6.60 20.0 ng/L 0200 1
Perfluoroheptanesulfonic acid J 6.82 6.60 19.0 ng/lL 0200 1
(PFHpS)
Perfluoroheptanoic acid (PFHpA) 571 6.60 20.0 ng/L 0200 1
Perfluorohexanesulfonic acid 794 6.60 18.2 ng/L 0200 1
(PFHxS)
Perfluorononanesulfonic acid U ND 7.00 19.2 ng/L 0200 1
(PFNS)
Perfluorononanoic acid (PFNA) 714 6.60 20.0 ng/L 0200 1
Perfluorooctanesulfonamide J 7.08 6.60 18.6 ng/L 0200 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) 296 8.00 20.0 ng/L 0200 1
Perfluoropentanesulfonic acid 50.6 6.60 18.8 ng/L 0200 1
(PFPeS)
Perfluoropentanoic acid (PFPeA) 1070 6.60 20.0 ng/L 0200 1
Perfluoroundecanoic acid (PFUdA) J 7.04 6.60 20.0 ng/L 0200 1
Fluorotelomer sulfonate 8:2 (8:2 U ND 132 384 ng/lL 0200 10 J.S  10/02/19 0657 1921240 2
FTS)
Perfluorobutanesulfonic acid (PFBS) 4400 66.0 178 ng/L  0.200 10
Perfluorobutyric acid (PFBA) 744 66.0 200 ng/L 0200 10
Perfluorohexanoic acid (PFHxA) 3920 66.0 200 ng/L  0.200 10
Perfluorooctanoic acid (PFOA) 1650 70.0 200 ng/L 0200 10
Perfluorotetradecanoic acid U ND 66.0 200 ng/lL 0200 10
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 66.0 200 ng/lL 0200 10
Fluorotelomer sulfonate 6:2 (6:2 u ND 1320 3800 ng/L 0200 100 J.S  10/02/19 1059 1921240 3
FTS)

Semi-Volatile-GC/IMS
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forFoothills Environmental Landfill
Client Sample ID:  1403-1 Project: NWRAO00119
Sample ID: 490860001 Client ID: NWRAQ01
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method

Semi-Volatile-GC/MS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"

1,4-Dioxane 99.7 2.00 4.00 ugll 0200 2 JMB3 09/24/19 1829 1919444 4
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

EPA 537.1 Mod, PFAS, Compl PFCs Extraction in Liquid LM1 09/27/19 0830 1921239

SW846 3535A SW8270E SIM Prep 1,4-Dioxane Sw1 09/23/19 1200 1919441

The following Analytical Methods were performed:

Method Description Analyst Comments

1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

2 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

3 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

4 SW846 3535A/8270E SIM

Surrogate/Tracer Recovery — Test Result Nomina  Recovery%  Acceptable Limits
1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 30.0 ug/L 40.0 75 (70%-130%)

Received"

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit

Page 4 of 16 SDG: 490860 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: November 8, 2019
NWRA - Carolinas Chapter Page 1of 7

1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 490860

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240

QC1204391614 LCS
Fluorotelomer sulfonate 4:2 (4:2 18.2 15.7 ng/L 86 (60%-145%) J.S 10/02/19 06:05
FTS)
Fluorotelomer sulfonate 6:2 (6:2 185 204 ng/L 110  (56%-143%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.7 17.5 ng/L 94  (57%-138%)
FTS)
N-ethylperfluoro-1- 195 19.3 ng/L 99  (63%-131%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 195 215 ng/L 111 (62%-133%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 17.2 16.6 ng/L 96  (68%-136%)
(PFBS)
Perfluorobutyric acid (PFBA) 195 19.7 ng/L 101 (70%-133%)
Perfluorodecanesulfonic acid 18.8 16.8 ng/L 89  (53%-142%)
(PFDS)
Perfluorodecanoic acid (PFDA) 195 18.0 ng/L 93  (62%-135%)
Perfluorododecanoic acid (PFDoA) 195 19.5 ng/L 100 (66%-131%)
Perfluoroheptanesulfonic acid 185 18.1 ng/L 98  (66%-138%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 195 17.9 ng/L 92  (67%-135%)
Perfluorohexanesulfonic acid 17.7 14.5 ng/L 82  (64%-137%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 195 189 ng/L 97  (67%-133%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490860 Page 20of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorononanesulfonic acid 18.7 175 ng/L 93 (66%-130%) JLS 10/02/19 06:05
(PFNS)
Perfluorononanoic acid (PFNA) 195 211 ng/L 108  (66%-134%)
Perfluorooctanesulfonamide 195 215 ng/L 111 (68%-137%)
(PFOSA)
Perfluorooctanesulfonic acid 195 19.8 ng/L 102 (61%-131%)
(PFOS)
Perfluorooctanoic acid (PFOA) 195 18.8 ng/L 97  (63%-145%)
Perfluoropentanesulfonic acid 18.3 16.5 ng/L 90  (62%-139%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 195 19.3 ng/L 99  (69%-132%)
Perfluorotetradecanoic acid 19.5 225 ng/L 115  (65%-143%)
(PFTeDA)
Perfluorotridecanoic acid 195 19.9 ng/L 102 (57%-149%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 195 19.1 ng/L 98  (65%-134%)

QC1204391615 LCSD
Fluorotelomer sulfonate 4:2 (4:2 17.6 205 ng/L 26 116 (0%-35%) 10/02/19 06:14
FTS)
Fluorotelomer sulfonate 6:2 (6:2 17.9 17.6 ng/L 14 98 (0%-36%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.1 19.9 ng/L 13 110 (0%-39%)
FTS)
N-ethylperfluoro-1- 18.8 20.1 ng/L 4 107 (0%-25%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 18.8 219 ng/L 2 116 (0%-26%)

octanesulfonamidoacetic acid (N-
MeFOSAA)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490860 Page 3of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorobutanesulfonic acid 16.7 17.2 ng/L 4 103 (0%-30%) JLS 10/02/1906:14
(PFBS)
Perfluorobutyric acid (PFBA) 18.8 19.3 ng/L 2 102 (0%-30%)
Perfluorodecanesulfonic acid 18.2 17.2 ng/L 3 95 (0%-28%)
(PFDS)
Perfluorodecanoic acid (PFDA) 18.8 211 ng/L 16 112 (0%-29%)
Perfluorododecanoic acid (PFDoA) 18.8 19.0 ng/L 3 101 (0%-30%)
Perfluoroheptanesulfonic acid 17.9 17.7 ng/L 2 99 (0%-30%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 18.8 19.6 ng/L 9 104 (0%-30%)
Perfluorohexanesulfonic acid 17.2 16.8 ng/L 15 98 (0%-30%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 18.8 209 ng/L 10 111 (0%-23%)
Perfluorononanesulfonic acid 18.1 18.2 ng/L 4 101 (0%-27%)
(PFNS)
Perfluorononanoic acid (PFNA) 18.8 18.7 ng/L 12 99 (0%-27%)
Perfluorooctanesulfonamide 18.8 20.2 ng/L 6 107 (0%-30%)
(PFOSA)
Perfluorooctanesulfonic acid 18.8 19.9 ng/L 1 106 (0%-27%)
(PFOS)
Perfluorooctanoic acid (PFOA) 18.8 189 ng/L 0 100 (0%-30%)
Perfluoropentanesulfonic acid 17.7 17.3 ng/L 4 98 (0%-29%)

(PFPeS)
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 490860 Page 4of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoropentanoic acid (PFPeA) 18.8 20.0 ng/L 3 106 (0%-30%) JLS 10/02/1906:14
Perfluorotetradecanoic acid 18.8 20.6 ng/L 9 109 (0%-30%)
(PFTeDA)
Perfluorotridecanoic acid 18.8 17.7 ng/L 11 94 (0%-35%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 18.8 212 ng/L 10 112 (0%-28%)

QC1204391613  MB
Fluorotelomer sulfonate 4:2 (4:2 u ND ng/L 10/02/19 05:56
FTS)
Fluorotelomer sulfonate 6:2 (6:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 8:2 (8:2 u ND ng/L
FTS)
N-ethylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid u ND ng/L
(PFBS)
Perfluorobutyric acid (PFBA) u ND ng/L
Perfluorodecanesulfonic acid u ND ng/L
(PFDS)
Perfluorodecanoic acid (PFDA) u ND ng/L
Perfluorododecanoic acid (PFDoA) u ND ng/L
Perfluoroheptanesulfonic acid u ND ng/L

(PFHpS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490860 Page 50f 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoroheptanoic acid (PFHpA) u ND ng/L JLS 10/02/19 05:56
Perfluorohexanesulfonic acid u ND ng/L
(PFHxXS)
Perfluorohexanoic acid (PFHxA) u ND ng/L
Perfluorononanesulfonic acid u ND ng/L
(PFNS)
Perfluorononanoic acid (PFNA) u ND ng/L
Perfluorooctanesulfonamide u ND ng/L
(PFOSA)
Perfluorooctanesulfonic acid u ND ng/L
(PFOS)
Perfluorooctanoic acid (PFOA) u ND ng/L
Perfluoropentanesulfonic acid u ND ng/L
(PFPeS)
Perfluoropentanoic acid (PFPeA) u ND ng/L
Perfluorotetradecanoic acid u ND ng/L
(PFTeDA)
Perfluorotridecanoic acid u ND ng/L
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) u ND ng/L
Semi-Volatile-GC/MS
Batch 1919444
QC1204387349 LCS
**1,4-Dioxane-d8 4.00 355 ug/L 89  (70%-130%) JMB3 09/24/1912:24
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490860 Page 60of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1919444
QC1204387350 LCSD
**1,4-Dioxane-d8 4.00 3.18 ug/L 79  (70%-130%) JMB3 09/24/19 12:49
QC1204387348 MB
1,4-Dioxane u ND ug/L 09/24/19 11:59
**1,4-Dioxane-d8 4,00 3.05 ug/L 76 (70%-130%)

Notes:

The Qualifiersin this report are defined as follows:

**  Analyteisasurrogate compound
Result isless than value reported
Result is greater than value reported
The TIC is a suspected aldol-condensation product
The target analyte was detected in the associated blank.
Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of the sample
Concentration of the target analyte exceeds the instrument calibration range
Analytical holding time was exceeded
See case narrative for an explanation
Valueis estimated
JINX Non Cadlibrated Compound

N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor

N Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor

N/A  RPD or %Recovery limits do not apply.

& &« T MmO O m > VvV A

N1 Seecasenarrative

ND Analyte concentration is not detected above the detection limit

NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

P Organics--The concentrations between the primary and confirmation columns/detectors is >40% different. For HPLC, the difference is >70%.

One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

o O

Sample results are rejected
U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.
UJ Compound cannot be extracted
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490860 Page 7of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
n RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value isless than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 490860

GC/MS Semivolatile

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2

Analytical Batch: 1919444

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2
Preparation Batch: 1919441

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490860001 1403-1

1204387348 Method Blank (MB)

1204387349 Laboratory Control Sample (LCS)
1204387350 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quiality Control (QC) Information

Laboratory Control Sample Duplicate (LCSD)
An LCSD was used in place of matrix QC due to limited sample volume.

Technical Information

Sample Dilutions
Sample 490860001 (1403-1) was diluted due to the presence of one or more over-range target analytes.

LCMSMS-Misc

Product: The Extraction and Analysis of Per and Polyfluroalkyl Substances Using LCMSMS
Analytical Method: EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

Analytical Procedure: GL-OA-E-076 REV# 7

Analytical Batches: 1921240 and 1921239
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The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490860001 1403-1

1204391613 Method Blank (MB)

1204391614 Laboratory Control Sample (LCS)
1204391615 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Technical Information

Sample Dilutions

The following samples were diluted to bring the over range concentrations within the calibration range and/or
due to matrix interference that caused internal standards recoveries to fall outside the acceptance range.
490860001 (1403-1).

490860

Analyte
001

Fluorotelomer sulfonate 6:2 (6:2 FT{ 100X

Fluorotelomer sulfonate 8:2 (8:2 FT{ 10X

Perfluorobutanesulfonate (PFBS) 10X

Perfluorobutyric acid (PFBA) 10X

Perfluorohexanoic acid (PFHxA) 10X

Perfluorooctanoic acid (PFOA) 10X

Perfluorotetradecanoic acid (PFTeD 10X

Perfluorotridecanoic acid (PFTrDA) | 10X

Miscellaneousinformation

Additional Comments
Additional sample volume was not provided for matrix QC. Also, reduced sample volumes were used for all
samples except 490876002 (7607-EB) due to elevated concentrations of target analytes.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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List of current GEL Certifications as of 08 November 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

November 08, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for BFI-Charlotte motor Speedway Landfill V
Work Order: 490866

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 19, 2019. This revised data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures. This package was revised to include PFPeA and PFOA.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 490866 GEL Work Order: 490866

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

J See case narrative for an explanation

J Value is estimated

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by

Page 2 of 15 SDG: 490866 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forBFI-Charlotte motor Speedway Landfill V
Client Sample ID: 1304-1 Project: NWRAO00119
Sample ID: 490866001 Client ID: NWRAOQO01
Matrix: Misc Liquid
Collect Date: 16-SEP-19 12:55
Receive Date: 19-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
Fluorotelomer sulfonate 8:2 (8:2 39.7 13.2 38.4 ng/k 0200 1 JS 10/02/19 0907 1921240 1
FTS)
N-ethylperfluoro-1- 87.2 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methyl perfluoro-1- 258 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorodecanesulfonic acid J 6.87 6.60 19.4 ng/L 0200 1
(PFDS)
Perfluorodecanoic acid (PFDA) 590 7.80 20.0 ng/L 0200 1
Perfluorododecanoic acid (PFDoA) 63.3 6.60 20.0 ng/L 0200 1
Perfluoroheptanesulfonic acid J 8.17 6.60 19.0 ng/L 0200 1
(PFHpS)
Perfluoroheptanoic acid (PFHpA) 983 6.60 20.0 ng/L 0200 1
Perfluorohexanesulfonic acid 925 6.60 18.2 ng/L 0200 1
(PFHXxS)
Perfluorononanesulfonic acid U ND 7.00 19.2 ng/L 0200 1
(PFNS)
Perfluorononanoic acid (PFNA) 269 6.60 20.0 ng/L 0200 1
Perfluorooctanesulfonamide J 115 6.60 18.6 ng/L 0200 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) 356 8.00 20.0 ng/L 0200 1
Perfluoropentanesulfonic acid 73.2 6.60 18.8 ng/L 0200 1
(PFPeS)
Perfluoroundecanoic acid (PFUdA) 30.8 6.60 20.0 ng/L 0200 1
Perfluorobutanesulfonic acid (PFBS) 5260 66.0 178 ng/L 0200 10 JS 10/02/19 0706 1921240 2
Perfluorobutyric acid (PFBA) 1920 66.0 200 ng/l 0200 10
Perfluorohexanoic acid (PFHxA) 3470 66.0 200 ng/L  0.200 10
Perfluorooctanoic acid (PFOA) 2210 70.0 200 ng/L  0.200 10
Perfluoropentanoic acid (PFPeA) 2160 66.0 200 ng/lL 0200 10
Perfluorotetradecanoic acid U ND 66.0 200 ng/lL 0200 10
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 66.0 200 ng/lL 0200 10
Fluorotelomer sulfonate 4:2 (4:2 U ND 1320 3760 ng/lL 0200 100 JS 10/02/19 1117 1921240 3
FTS)
Fluorotelomer sulfonate 6:2 (6:2 U ND 1320 3800 ng/L  0.200 100
FTS)

The following Prep Methods were performed:
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Contact: Mr. Jim Riley

Project: Analytical forBFI-Charlotte motor Speedway Landfill V

Client Sample ID:  1304-1 Project: NWRAO00119

Sample ID: 490866001 Client ID: NWRA001
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
EPA 537.1 Mod, PFAS, Compl PFCs Extractionin Liquid LM1 09/27/19 0830 1921239
The following Analytical Methods were performed:
Method Description Analyst Comments
1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
2 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
3 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit

Page 4 of 15 SDG: 490866 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: November 8, 2019
NWRA - Carolinas Chapter Page 1of 6

1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 490866

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240

QC1204391614 LCS
Fluorotelomer sulfonate 4:2 (4:2 18.2 15.7 ng/L 86 (60%-145%) J.S 10/02/19 06:05
FTS)
Fluorotelomer sulfonate 6:2 (6:2 185 204 ng/L 110  (56%-143%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.7 17.5 ng/L 94  (57%-138%)
FTS)
N-ethylperfluoro-1- 195 19.3 ng/L 99  (63%-131%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 195 215 ng/L 111 (62%-133%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 17.2 16.6 ng/L 96  (68%-136%)
(PFBS)
Perfluorobutyric acid (PFBA) 195 19.7 ng/L 101 (70%-133%)
Perfluorodecanesulfonic acid 18.8 16.8 ng/L 89  (53%-142%)
(PFDS)
Perfluorodecanoic acid (PFDA) 195 18.0 ng/L 93  (62%-135%)
Perfluorododecanoic acid (PFDoA) 195 19.5 ng/L 100 (66%-131%)
Perfluoroheptanesulfonic acid 185 18.1 ng/L 98  (66%-138%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 195 17.9 ng/L 92  (67%-135%)
Perfluorohexanesulfonic acid 17.7 14.5 ng/L 82  (64%-137%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 195 189 ng/L 97  (67%-133%)

Page 5 of 15 SDG: 490866 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490866 Page 20of 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorononanesulfonic acid 18.7 175 ng/L 93 (66%-130%) JLS 10/02/19 06:05
(PFNS)
Perfluorononanoic acid (PFNA) 195 211 ng/L 108  (66%-134%)
Perfluorooctanesulfonamide 195 215 ng/L 111 (68%-137%)
(PFOSA)
Perfluorooctanesulfonic acid 195 19.8 ng/L 102 (61%-131%)
(PFOS)
Perfluorooctanoic acid (PFOA) 195 18.8 ng/L 97  (63%-145%)
Perfluoropentanesulfonic acid 18.3 16.5 ng/L 90  (62%-139%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 195 19.3 ng/L 99  (69%-132%)
Perfluorotetradecanoic acid 19.5 225 ng/L 115  (65%-143%)
(PFTeDA)
Perfluorotridecanoic acid 195 19.9 ng/L 102 (57%-149%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 195 19.1 ng/L 98  (65%-134%)

QC1204391615 LCSD
Fluorotelomer sulfonate 4:2 (4:2 17.6 205 ng/L 26 116 (0%-35%) 10/02/19 06:14
FTS)
Fluorotelomer sulfonate 6:2 (6:2 17.9 17.6 ng/L 14 98 (0%-36%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.1 19.9 ng/L 13 110 (0%-39%)
FTS)
N-ethylperfluoro-1- 18.8 20.1 ng/L 4 107 (0%-25%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 18.8 219 ng/L 2 116 (0%-26%)

octanesulfonamidoacetic acid (N-
MeFOSAA)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490866 Page 30of 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorobutanesulfonic acid 16.7 17.2 ng/L 4 103 (0%-30%) JLS 10/02/1906:14
(PFBS)
Perfluorobutyric acid (PFBA) 18.8 19.3 ng/L 2 102 (0%-30%)
Perfluorodecanesulfonic acid 18.2 17.2 ng/L 3 95 (0%-28%)
(PFDS)
Perfluorodecanoic acid (PFDA) 18.8 211 ng/L 16 112 (0%-29%)
Perfluorododecanoic acid (PFDoA) 18.8 19.0 ng/L 3 101 (0%-30%)
Perfluoroheptanesulfonic acid 17.9 17.7 ng/L 2 99 (0%-30%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 18.8 19.6 ng/L 9 104 (0%-30%)
Perfluorohexanesulfonic acid 17.2 16.8 ng/L 15 98 (0%-30%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 18.8 209 ng/L 10 111 (0%-23%)
Perfluorononanesulfonic acid 18.1 18.2 ng/L 4 101 (0%-27%)
(PFNS)
Perfluorononanoic acid (PFNA) 18.8 18.7 ng/L 12 99 (0%-27%)
Perfluorooctanesulfonamide 18.8 20.2 ng/L 6 107 (0%-30%)
(PFOSA)
Perfluorooctanesulfonic acid 18.8 19.9 ng/L 1 106 (0%-27%)
(PFOS)
Perfluorooctanoic acid (PFOA) 18.8 189 ng/L 0 100 (0%-30%)
Perfluoropentanesulfonic acid 17.7 17.3 ng/L 4 98 (0%-29%)

(PFPeS)
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 490866 Page 40of 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoropentanoic acid (PFPeA) 18.8 20.0 ng/L 3 106 (0%-30%) JLS 10/02/1906:14
Perfluorotetradecanoic acid 18.8 20.6 ng/L 9 109 (0%-30%)
(PFTeDA)
Perfluorotridecanoic acid 18.8 17.7 ng/L 11 94 (0%-35%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 18.8 212 ng/L 10 112 (0%-28%)

QC1204391613  MB
Fluorotelomer sulfonate 4:2 (4:2 u ND ng/L 10/02/19 05:56
FTS)
Fluorotelomer sulfonate 6:2 (6:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 8:2 (8:2 u ND ng/L
FTS)
N-ethylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid u ND ng/L
(PFBS)
Perfluorobutyric acid (PFBA) u ND ng/L
Perfluorodecanesulfonic acid u ND ng/L
(PFDS)
Perfluorodecanoic acid (PFDA) u ND ng/L
Perfluorododecanoic acid (PFDoA) u ND ng/L
Perfluoroheptanesulfonic acid u ND ng/L

(PFHpS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490866 Page 50f 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoroheptanoic acid (PFHpA) u ND ng/L JLS 10/02/19 05:56
Perfluorohexanesulfonic acid u ND ng/L
(PFHxS)
Perfluorohexanoic acid (PFHxA) u ND ng/L
Perfluorononanesulfonic acid u ND ng/L
(PFNS)
Perfluorononanoic acid (PFNA) u ND ng/L
Perfluorooctanesulfonamide u ND ng/L
(PFOSA)
Perfluorooctanesulfonic acid u ND ng/L
(PFOS)
Perfluorooctanoic acid (PFOA) u ND ng/L
Perfluoropentanesulfonic acid u ND ng/L
(PFPeS)
Perfluoropentanoic acid (PFPeA) u ND ng/L
Perfluorotetradecanoic acid u ND ng/L
(PFTeDA)
Perfluorotridecanoic acid u ND ng/L
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) u ND ng/L

Notes:

The Qualifiersin this report are defined as follows:

**  Analyte isasurrogate compound

<

>

Result is less than value reported

Result is greater than val ue reported
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490866 Page 6 of 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
A The TIC is a suspected aldol-condensation product
B The target analyte was detected in the associated blank.
C  Anayte has been confirmed by GC/MS analysis
D Results are reported from a diluted aliquot of the sample
E Concentration of the target analyte exceeds the instrument calibration range
H  Analytica holding time was exceeded
J See case narrative for an explanation
J Valueis estimated
JNX  Non Calibrated Compound
N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor
N Presumptive evidence based on mass spectral library search to make atentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor
N/A  RPD or %Recovery limits do not apply.
N1 Seecasenarrative
ND Analyte concentration is not detected above the detection limit
NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
P Organics--The concentrations between the primary and confirmation columns/detectorsis >40% different. For HPLC, the difference is >70%.
Q  Oneor more quality control criteria have not been met. Refer to the applicable narrative or DER.
R Sample results are rejected
U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.
UJ Compound cannot be extracted
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

Page 10 of 15 SDG: 490866 Rev1



LCMSMS-Misc
Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 490866

Product: The Extraction and Analysis of Per and Polyfluroalkyl Substances Using LCMSMS
Analytical Method: EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

Analytical Procedure: GL-OA-E-076 REV# 7

Analytical Batches: 1921240 and 1921239

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490866001 1304-1

1204391613 Method Blank (MB)

1204391614 Laboratory Control Sample (LCS)
1204391615 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Technical Information

Sample Dilutions

The following samples were diluted to bring the over range concentrations within the calibration range and/or
due to matrix interference that caused internal standards recoveries to fall outside the acceptance range.
490866001 (1304-1).

490866

Analyte
001

Fluorotelomer sulfonate 4:2 (4:2 FT{ 100X

Fluorotelomer sulfonate 6:2 (6:2 FT{ 100X

Perfluorobutanesulfonate (PFBS) 10X

Perfluorobutyric acid (PFBA) 10X

Perfluorohexanoic acid (PFHxA) 10X

Perfluorooctanoic acid (PFOA) 10X

Perfluoropentanoic acid (PFPeA) 10X

Perfluorotetradecanoic acid (PFTeD 10X

Perfluorotridecanoic acid (PFTrDA) | 10X

Miscellaneousinformation

Additional Comments
Additional sample volume was not provided for matrix QC. Also, reduced sample volumes were used for all
samples except 490876002 (7607-EB) due to elevated concentrations of target analytes.

Page 11 of 15 SDG: 490866 Revl



Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Page 12 of 15 SDG: 490866 Revl



sjeRow Y pea =44

sjAuoydiq SROJUB[[OISUA =y N  WNIUOID) = 1)

pareuLIONakiad = dd DAIS =3V WNLUPE)) = Py

(212 So0000U PPO Wol] Pajoaf1o0 1S fo

suondisaq
(212 ‘SpApRIDY Y1 naYy 281

| PIIENBY VOS] WIHURRS =38 WnUe =

AMolapy =81 QIUISTY = §Y
| SERIN VDY

H{¥)apor asp g QALORIY = Y

B33 =4 "2 1 adigy=d -

=4 NO=0 2

ansodhatey = 1) "quiey = ) “ajd

dag (Sjojdups o WSl 1001 Suia3u0n ANYIO “SIUDILLL WRYIEq S01529s ‘Frd moyySiyg o) ("SSP PISH~} pUD Y1) DAIBOLIOD) = ()))
E.Q%ﬁ do/pun Juypupy SUIpIvIas mojoy UMOUNUN) 7 Y10 =10 QISEM POISIT =ANT ajqepnsyeqeunuelf = 14 (SB]AWDS ISIYT Y1 PADIDOSSD
Spmap (puoppn Sup apiaoad asparg _ .§:O_ * ASTAL vﬁ&i * SPAEZEY] dSLId)OIRIRY ,i SPanzvYy 2jqrssod 40 UMOUY JUD 240U1 24y UL
NURG PIAY 2A83] = PAPPE St aanatosdsd OU ) ‘olepnsong | TRUBXDH == XH TPV JKU0OSY = VY POV DUOJIRG = VS IPINOIPAH WRIPOS = HE ‘PIo IN POV SHODOIPAY = VI oA L saneaiesRag (o
U FOLPL8O109 7€ - 0928 "1 4ov0 10] papiacad SIOUIRIUDS JO OGN DUR (VDLEL/AH0109 'G00T] "1} prsanbas pogia prankjeay ipasanbay sedjeny

MIOS=8E IFPNG1§ WHUIPIS=AS 1H0S=08 "PInbIT N1

IAEAL TPIEAL DSER=AAAL RIEAY DORIING MG INEND

PR PIPY 1ot sea 2jchues 2o - N - 5 PRISH Py st apduaes oy 535 308 - & -

wieg Mesijdngg syidg X = gy epdwng BN Tle G171 RUELTA HON = N SSpo) 30 (T

1dg

oy Apotsay jo

dopo [ 1 wmunow [ 1 cenuep | ] oayoeg [ ] wmseq (X ouoy QUL UOYII0D u_a::ww“ (HAS) waof waaay p adiaday apduing 2oy ‘sjpmpap Liaappop pun Surddnys spdwins 10,7 <
Do _ dutap aspoy  on [ ] sag [ ] ooy ppag Spoisnsy Mg a8y Surslpday gy ao.g ¢ €
ISYADMAY [DUONIPDPE 4 7
v [ T cpae 1l ] zpae1[ ] 1A ] Acwwng O] | wio o1 ] 21qeieatpg 103138 \\ ?“ f \\l'% ; 1 wa)www wﬁ\s&)\ 1
, 3 , 2530 (bl ? 0£9L  61-81-60 S
oN X sox [ T symsoy xeq awy el {pouBs) £q poaready auwp 2y (paudig) &g poysinburjay
{a81eyaans 03 395gng) Ajaadg sy X HeaoN. ipaysanboy VL saanyeudi§ Apoisn)) jo uey)
X| X ¥ N N N | §59ZL | 61-91-60 L-v0el
= 2 m. g g o SHIEIN PRI o OPOD (unuyy) {AL-pp-unt} U110 JOIS PUD LIDIS 02IpU - SIsodmios A0
, £ 2 7 1S5 B P ojtue ; (L)
20 oy1oads S EE S g oes] w00 | U e j ojdwieg
ojduwes 10) panmbaz ERR - -t S sangy
z ERENE s
st 3jduwes enxa 120N | NIS0/Z8 Yd3 Aq suexoig-'| s | g Woof UBLWNOIYUBRYDIUOS|OB UOS|O BUUSS)0L SNSTY PUdg SUBAS)S Holjed :Ag pa1odjlo)
SHFIWUIO)) ] I T I I I T I g - . .
Ed IpaIaIpISUuoeD R N !
[__Pow /€5 vd3 Aq sl pdud |z Sv4d] A i ON ‘PioduoD) SSppy
(93 2d4], aanpatasalg ~-» 2 SHy) ppuoyg 2000-98G-v0/  #xeq A llypue Aempaads J0J0W sjoleYD-14g ey ang/oafolg
{189} oD 10J SIDUIRILOD JO JAQUNU O3 Ul [{1.]) . pajsanboy sisdjeny opdweg LWer-LP8-616 xouoyg Dd ‘UBULOIH % HeH 0/0 VYMN oUIRN U
8L11-99. (£18) xey ASOUDIY P2{04 THD SDYUTAT ADPAO) Y1044 THD VN LIquUInN Od
1£18-95 (£48) om0y Ummscmm _mogm:«. n:m %Swso jo Em:o 2 go F N iy 29WnN D00
LOY6T DS ‘uoiseprey) 3 < a10ND YHMN #2000 130
paoy 53135 0502 1S8L01EI00R ] [O0UMN o
O ‘seueirloqe 140 L Jo L afeg

490866 Rev1

Page 13 of 15 SDG



e
.t

G

0aEs e

) L,

Client:

Received By:

Carrier and Fracking Namber

Suspected Huzard Information

A)Shipped as 2 DOT Hazardous?

received as radicactive?

C) Did the RSO classify the samples as
radioactive?

D) Did the clieff designate samples are
hazardous? -

E) Did the RSO identify possible hazards?

Sample Receipt Criteria

sealed?
Chain of custody documents included
with shipment?

3 {Samples requiring cold preservation
Within (0 <6 deg. C)*

temperature gun?

5 [Sample containers intact and sealed”

B) Did the cliewt designate the samples are o be

RNANN

SAMPLE RECEIPT & REVIEW FORM , .
d ﬂﬂ_
st v 7/7 777 _

PR P55z

EE *If Net Counts > 100cpm on samples not marked “radionctive”, contact the Radiation Safety Group for further fnvestigation,

Hazard Class Shipped: .
IFUN2910, Is the Radioactive Shipment Survey Compliant? Yes___ No___

COC nowtion or radioactive stickers on containiers equal client designation,

Maximum Net Counts Observed* (Observed Comns - Area Background Counts); Z CPM / mR/Hr >
Classified as; Raq { -

Shipping containers received intact and

Daily check performed and passed on IR

Yes

[

No

Pres,

at proper pHY

6 {Samples requiring chemical preservation

Do any samples require Valatite
Analysis?

8 ISamples received within holding time?

Sample ID's on COC match [D's on
bottles?

on bottles?

]

Date & time o COC match date & time

Number of containers received mateh

number indicated op coc?

12 |Are sample containers identifiable as
GEL provided? .

COC form is properly signed in

relinquished/received sections?

Comments (Use Continuation Form ; fneeded):

———

13

PN {or PMA) review: Initials .

s / Are liquid VOA vinls free of headspace? Yes_  No_

N
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COC notation or hazarg tabels on containers equal client designation,

fDorE s ves, select Hazards below,
PCBs

Cirel: Applicable:
FedEx Ground UPS  Field Services

PR msgs ae g ot Sty
RPCY L5 776

Courier  Other

P53 34yt
5577 SR 10

UN#

Rad2 Rad3
-

Flammable Foreign Soil RCRA

. Commen ts/Qu

Circle Applicable: Seals broken

Asbestos Beryllium  Other:

alifiers (Required for Non-Con forming | teins)
Damaged container Other (describe)

. Leaking container

Circle Applicabr,

! and provided COC COC created upon receipt

Preservation Method: % ice Packs
*all wmperatures grd TCorded in Celsiys

Dryice  None Other:

o
TEMP: Z

Temperature Device Seriaf #: N .
Secondary Temperature Device Serial # (IF Applicable);

Leaking cogainer Othgr (describe)

c2preceiod orpcte ]

Circle Applicable: Sealsbroken

e 7,

Sample ID's and Conta: s Affected:

maged contag

I Preservation added, Lags- .
If Yes, are Encores or Soil Kits prescnt for solids? Yes_ No__

NA___(Ifyes, take to Vi OA Freezer)
Do liquid VOA vials contain acid preservation? Yes__ No_ NA__ (If unknown, select No)
NA )

. [Sample 1D's and containers affecred:
ID's and tests affectod: 3 .

1D's and containers affected:

Circle Applicable: No dates on containers  No times on containers COC missing info Other (describe)

Circle Applicable: No container count on COC Other (describe)

Circle Applicable: W Other (describe)

GL-CHL-SR-001 Rev 6
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List of current GEL Certifications as of 08 November 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

November 08, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for Chambers Development MSWLF
Work Order: 490872

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 19, 2019. This revised data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures. This package was revised to include PFPeA and PFOA.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures

Page 1 of 17 SDG: 490872 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 490872 GEL Work Order: 490872

The Qualifiersin thisreport are defined asfollows:
* A quality control analyte recovery is outside of specified acceptance criteria
**  Analyte is a Tracer compound
**  Analyte is a surrogate compound
J See case narrative for an explanation
J Value is estimated
Q One or more quality control criteria have not been met. Refer to the applicable narrative or DER.
U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.
Preparation or preservation holding time was exceeded

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by

Page 2 of 17 SDG: 490872 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forChambers Development MSWLF
Client Sample ID: 0403-1 Project: NWRAO00119
Sample ID: 490872001 Client ID: NWRAOQO1
Matrix: Misc Liquid
Collect Date: 16-SEP-19 15:30
Receive Date: 19-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
Fluorotelomer sulfonate 8:2 (8:2 U ND 13.2 38.4 ng/k 0200 1 JS 10/02/19 0915 1921240 1
FTS)
N-ethylperfluoro-1- J 14.9 13.2 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methyl perfluoro-1- 50.5 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorodecanesulfonic acid U ND 6.60 19.4 ng/L 0200 1
(PFDS)
Perfluorodecanoic acid (PFDA) 236 7.80 20.0 ng/L 0200 1
Perfluorododecanoic acid (PFDoA) U ND 6.60 20.0 ng/L 0200 1
Perfluoroheptanesulfonic acid U ND 6.60 19.0 ng/lL 0200 1
(PFHpS)
Perfluoroheptanoic acid (PFHpA) 249 6.60 20.0 ng/L 0200 1
Perfluorohexanesulfonic acid 218 6.60 18.2 ng/L 0200 1
(PFHXS)
Perfluorononanesulfonic acid U ND 7.00 19.2 ng/L 0200 1
(PFNS)
Perfluorononanoic acid (PFNA) J 155 6.60 20.0 ng/L 0200 1
Perfluorooctanesulfonamide U ND 6.60 18.6 ng/L 0200 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) 84.2 8.00 20.0 ng/L 0200 1
Perfluorooctanoic acid (PFOA) 345 7.00 20.0 ng/L 0200 1
Perfluoropentanesulfonic acid 19.6 6.60 18.8 ng/L 0200 1
(PFPeS)
Perfluoropentanoic acid (PFPeA) 780 6.60 20.0 ng/L 0200 1
Perfluoroundecanoic acid (PFUdA) u ND 6.60 20.0 ng/L 0200 1
Fluorotelomer sulfonate 6:2 (6:2 J 180 132 380 ng/L 0200 10 J.S 10/02/19 0714 1921240 2
FTS)
Perfluorobutanesulfonic acid (PFBS) 6290 66.0 178 ng/L  0.200 10
Perfluorobutyric acid (PFBA) 831 66.0 200 ng/L  0.200 10
Perfluorohexanoic acid (PFHxA) 2200 66.0 200 ng/lL 0200 10
Perfluorotetradecanoic acid U ND 66.0 200 ng/lL 0200 10
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 66.0 200 ng/lL 0200 10
Fluorotelomer sulfonate 4:2 (4:2 U ND 1320 3760 ng/L 0200 100 J.S  10/02/19 1125 1921240 3
FTS)

Semi-Volatile-GC/IMS

Page 3 of 17 SDG: 490872 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forChambers Development MSWLF
Client Sample ID:  0403-1 Project: NWRAO00119
Sample ID: 490872001 Client ID: NWRAQ01
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method

Semi-Volatile-GC/MS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"

1,4-Dioxane Q 9.22 1.00 2.00 ugllL 0200 1 JVB3 09/24/19 1854 1919444 4

1,4-Dioxane h 14.8 1.00 2.00 ugll 0200 1 JVMB3 10/02/19 1652 1922216 5

The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

EPA 537.1 Mod, PFAS, Compl PFCs Extraction in Liquid LM1 09/27/19 0830 1921239

SW846 3535A SW8270E SIM Prep 1,4-Dioxane SJ 10/02/19 1000 1922215

SW846 3535A SW8270E SIM Prep 1,4-Dioxane Swi1 09/23/19 1200 1919441

The following Analytical Methods were performed:

Method Description Analyst Comments

1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

2 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

3 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

4 SW846 3535A/8270E SIM

5 SW846 3535A/8270E SIM

Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits

1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 24.2 ug/L 40.0 60* (70%-130%)
Received"

1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 37.7 ug/L 40.0 94 (70%-130%)
Received"

Notes:

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit

Page 4 of 17 SDG: 490872 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: November 8, 2019
NWRA - Carolinas Chapter Page 1of 7

1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 490872

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240

QC1204391614 LCS
Fluorotelomer sulfonate 4:2 (4:2 18.2 15.7 ng/L 86 (60%-145%) J.S 10/02/19 06:05
FTS)
Fluorotelomer sulfonate 6:2 (6:2 185 204 ng/L 110  (56%-143%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.7 17.5 ng/L 94  (57%-138%)
FTS)
N-ethylperfluoro-1- 195 19.3 ng/L 99  (63%-131%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 195 215 ng/L 111 (62%-133%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 17.2 16.6 ng/L 96  (68%-136%)
(PFBS)
Perfluorobutyric acid (PFBA) 195 19.7 ng/L 101 (70%-133%)
Perfluorodecanesulfonic acid 18.8 16.8 ng/L 89  (53%-142%)
(PFDS)
Perfluorodecanoic acid (PFDA) 195 18.0 ng/L 93  (62%-135%)
Perfluorododecanoic acid (PFDoA) 195 19.5 ng/L 100 (66%-131%)
Perfluoroheptanesulfonic acid 185 18.1 ng/L 98  (66%-138%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 195 17.9 ng/L 92  (67%-135%)
Perfluorohexanesulfonic acid 17.7 14.5 ng/L 82  (64%-137%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 195 189 ng/L 97  (67%-133%)

Page 5 of 17 SDG: 490872 Rev1l



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490872 Page 20of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorononanesulfonic acid 18.7 175 ng/L 93 (66%-130%) JLS 10/02/19 06:05
(PFNS)
Perfluorononanoic acid (PFNA) 195 211 ng/L 108  (66%-134%)
Perfluorooctanesulfonamide 195 215 ng/L 111 (68%-137%)
(PFOSA)
Perfluorooctanesulfonic acid 195 19.8 ng/L 102 (61%-131%)
(PFOS)
Perfluorooctanoic acid (PFOA) 195 18.8 ng/L 97  (63%-145%)
Perfluoropentanesulfonic acid 18.3 16.5 ng/L 90  (62%-139%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 195 19.3 ng/L 99  (69%-132%)
Perfluorotetradecanoic acid 19.5 225 ng/L 115  (65%-143%)
(PFTeDA)
Perfluorotridecanoic acid 195 19.9 ng/L 102 (57%-149%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 195 19.1 ng/L 98  (65%-134%)

QC1204391615 LCSD
Fluorotelomer sulfonate 4:2 (4:2 17.6 205 ng/L 26 116 (0%-35%) 10/02/19 06:14
FTS)
Fluorotelomer sulfonate 6:2 (6:2 17.9 17.6 ng/L 14 98 (0%-36%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.1 19.9 ng/L 13 110 (0%-39%)
FTS)
N-ethylperfluoro-1- 18.8 20.1 ng/L 4 107 (0%-25%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 18.8 219 ng/L 2 116 (0%-26%)

octanesulfonamidoacetic acid (N-
MeFOSAA)

Page 6 of 17 SDG: 490872 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490872 Page 3of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorobutanesulfonic acid 16.7 17.2 ng/L 4 103 (0%-30%) JLS 10/02/1906:14
(PFBS)
Perfluorobutyric acid (PFBA) 18.8 19.3 ng/L 2 102 (0%-30%)
Perfluorodecanesulfonic acid 18.2 17.2 ng/L 3 95 (0%-28%)
(PFDS)
Perfluorodecanoic acid (PFDA) 18.8 211 ng/L 16 112 (0%-29%)
Perfluorododecanoic acid (PFDoA) 18.8 19.0 ng/L 3 101 (0%-30%)
Perfluoroheptanesulfonic acid 17.9 17.7 ng/L 2 99 (0%-30%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 18.8 19.6 ng/L 9 104 (0%-30%)
Perfluorohexanesulfonic acid 17.2 16.8 ng/L 15 98 (0%-30%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 18.8 209 ng/L 10 111 (0%-23%)
Perfluorononanesulfonic acid 18.1 18.2 ng/L 4 101 (0%-27%)
(PFNS)
Perfluorononanoic acid (PFNA) 18.8 18.7 ng/L 12 99 (0%-27%)
Perfluorooctanesulfonamide 18.8 20.2 ng/L 6 107 (0%-30%)
(PFOSA)
Perfluorooctanesulfonic acid 18.8 19.9 ng/L 1 106 (0%-27%)
(PFOS)
Perfluorooctanoic acid (PFOA) 18.8 189 ng/L 0 100 (0%-30%)
Perfluoropentanesulfonic acid 17.7 17.3 ng/L 4 98 (0%-29%)

(PFPeS)

Page 7 of 17 SDG: 490872 Rev1



2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 490872 Page 4of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoropentanoic acid (PFPeA) 18.8 20.0 ng/L 3 106 (0%-30%) JLS 10/02/1906:14
Perfluorotetradecanoic acid 18.8 20.6 ng/L 9 109 (0%-30%)
(PFTeDA)
Perfluorotridecanoic acid 18.8 17.7 ng/L 11 94 (0%-35%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 18.8 212 ng/L 10 112 (0%-28%)

QC1204391613  MB
Fluorotelomer sulfonate 4:2 (4:2 u ND ng/L 10/02/19 05:56
FTS)
Fluorotelomer sulfonate 6:2 (6:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 8:2 (8:2 u ND ng/L
FTS)
N-ethylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid u ND ng/L
(PFBS)
Perfluorobutyric acid (PFBA) u ND ng/L
Perfluorodecanesulfonic acid u ND ng/L
(PFDS)
Perfluorodecanoic acid (PFDA) u ND ng/L
Perfluorododecanoic acid (PFDoA) u ND ng/L
Perfluoroheptanesulfonic acid u ND ng/L

(PFHpS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490872 Page 50f 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoroheptanoic acid (PFHpA) u ND ng/L JLS 10/02/19 05:56
Perfluorohexanesulfonic acid u ND ng/L
(PFHxS)
Perfluorohexanoic acid (PFHxA) u ND ng/L
Perfluorononanesulfonic acid u ND ng/L
(PFNS)
Perfluorononanoic acid (PFNA) u ND ng/L
Perfluorooctanesulfonamide u ND ng/L
(PFOSA)
Perfluorooctanesulfonic acid u ND ng/L
(PFOS)
Perfluorooctanoic acid (PFOA) u ND ng/L
Perfluoropentanesulfonic acid u ND ng/L
(PFPeS)
Perfluoropentanoic acid (PFPeA) u ND ng/L
Perfluorotetradecanoic acid u ND ng/L
(PFTeDA)
Perfluorotridecanoic acid u ND ng/L
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) u ND ng/L
Semi-Volatile-GC/MS
Batch 1919444
QC1204387349 LCS
**1,4-Dioxane-d8 4.00 355 ug/L 89  (70%-130%) JMB3 09/24/1912:24
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490872 Page 60of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1919444
QC1204387350 LCSD
**1,4-Dioxane-d8 4.00 3.18 ug/L 79  (70%-130%) JMB3 09/24/19 12:49
QC1204387348 MB
1,4-Dioxane u ND ug/L 09/24/19 11:59
**1,4-Dioxane-d8 4,00 3.05 ug/L 76 (70%-130%)
Batch 1922216
QC1204393997 LCS
**1,4-Dioxane-d8 4.00 4.08 ug/L 102  (70%-130%) JMB3 10/02/19 15:34
QC1204393998 LCSD
**1,4-Dioxane-d8 4.00 3.76 ug/L 94 (70%-130%) 10/02/19 16:02
QC1204393996 MB
1,4-Dioxane v ND ug/L 10/02/19 15:07
**1,4-Dioxane-d8 4.00 3.87 ug/L 97  (70%-130%)

Notes:

The Qualifiersin this report are defined as follows:

**  Analyteisasurrogate compound

N

Result is less than value reported

Result is greater than value reported

The TIC is a suspected aldol-condensation product

The target analyte was detected in the associated blank.
Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of the sample

Analytical holding time was exceeded
See case narrative for an explanation
Vaueis estimated

JINX Non Cadlibrated Compound

& & T MmO O @ > VvV
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490872 Page 7of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
N Organics--Presumptive evidence based on mass spectral library search to make atentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor
N Presumptive evidence based on mass spectral library search to make atentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor
N/A  RPD or %Recovery limits do not apply.
N1 Seecasenarrative
ND Analyte concentration is not detected above the detection limit
NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
P Organics--The concentrations between the primary and confirmation columns/detectors is >40% different. For HPLC, the difference is >70%.
Q  Oneor morequality control criteria have not been met. Refer to the applicable narrative or DER.
R  Sampleresults are rejected
U  Analytewasanayzed for, but not detected above the MDL, MDA, MDC or LOD.
UJ Compound cannot be extracted
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
n RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteriawhen the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate valueisless than 5X the RL, acontrol limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 490872

GC/MS Semivolatile

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2

Analytical Batch: 1919444

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2
Preparation Batch: 1919441

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490872001 0403-1

1204387348 Method Blank (MB)

1204387349 Laboratory Control Sample (LCS)
1204387350 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quiality Control (QC) Information

Surrogate Recoveries
Sample (See Below) did not meet surrogate recovery acceptance criteria. The sample was re-extracted out of
holding and met acceptance criteria for all surrogates. Both sets of data results have been reported.

Sample Analyte Value
490872001 (0403-11, 4-Dioxane-d{ 60* (70%-130%

Laboratory Control Sample Duplicate (LCSD)
An LCSD was used in place of matrix QC due to limited sample volume.

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2
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Analytical Batch: 1922216

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2

Preparation Batch: 1922215

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

490872001 0403-1

1204393996 Method Blank (MB)

1204393997 Laboratory Control Sample (LCS)
1204393998 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions.

Quality Control (QC) Information

Laboratory Control Sample Duplicate (LCSD)
An LCSD was used in place of matrix QC due to limited sample volume.

Technical Information

Holding Time Specifications
Sample (See Below) was re-extracted out of holding due to QC failure. The failure did not confirm, so both sets
of results are reported and have been qualified accordingly.

Sample Value
490872001 (0403-1Received 19-SEP-19, within holding, prepped 02-OCT-19, out of holding 23-SEP-19

Miscellaneousinformation

Manual Integrations
Sample (See Below) required manual integration in order to properly identify one or more peaks and/or to
correctly position the baseline as set in the calibration standard injections.

Sample Analyte Value
490872001 (0403-1 Tetrahydrofuran-d{ Result 100ug/lL

LCMSMS-Misc

Product: The Extraction and Analysis of Per and Polyfluroalkyl Substances Using LCMSMS
Analytical Method: EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
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Analytical Procedure: GL-OA-E-076 REV# 7
Analytical Batches: 1921240 and 1921239

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

490872001 0403-1

1204391613 Method Blank (MB)

1204391614 Laboratory Control Sample (LCS)
1204391615 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions.

Technical Information

Sample Dilutions

The following samples were diluted to bring the over range concentrations within the calibration range and/or
due to matrix interference that caused internal standards recoveries to fall outside the acceptance range.
490872001 (0403-1).

490872

Analyte
001

Fluorotelomer sulfonate 4:2 (4:2 FT§ 100X

Fluorotelomer sulfonate 6:2 (6:2 FT{ 10X

Perfluorobutanesulfonate (PFBS) 10X

Perfluorobutyric acid (PFBA) 10X

Perfluorohexanoic acid (PFHxA) 10X

Perfluorotetradecanoic acid (PFTeD 10X

Perfluorotridecanoic acid (PFTrDA) | 10X

Miscellaneousinformation

Additional Comments
Additional sample volume was not provided for matrix QC. Also, reduced sample volumes were used for all
samples except 490876002 (7607-EB) due to elevated concentrations of target analytes.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Page 14 of 17 SDG: 490872 Rev1



SpeRw VAN ped =44

(D10 2 S0LUDIEPPO WOLL PIIIST00 a11s fo
adiy (sjordns f0 3L ) SHIINOD
Josodsip 1o/pun Suppny SUIPADIas Mo1Rq
spmap qpuonippy dup apnoad aspar g

{012 ‘spupzpy yiway 2suu
ADYIO “SJuDLL unjpaoq soisaqsp frd mopysiy

UMOUNUL 7 U0 =LO

sjAuaydig SNODUE[IISIY =YIN WO = 17)
peUUoYas[od = 90d IOARS =0 Wniupe) = poy
| POIEmBIY VOS] WNIURPS =38 wnuey = gy

AMIIaW =81

DALORIY = YU _
JAISOLOD) = (3))
qjqenudelqewineld =14

suondissaq SWASIY = S

SIEIRIN VADY

i(s)apad spsoy
ISDM PAYSI=) PUL ')
JSTM PIIST] =M

Y
csppdns 05al1 yigm paImIDOSSY

EEOW % NSEAN ?dm_i ~ Spaeze u:wte_un.;su_ SPUDZDY 3]G15SOd 40 WHMOWY AUD 24211 a4y ('L

uvjg piay 2

ARD] o= POPPR St 2anessasaid ou g ‘o

adiged BN =0 IS P

sodurey = 0 g

08 = ¥ TOPIXOIPAH WRpoy = HE pioy $a NIV SUORPRMIPSH = VH odd g saneaiasang (g

= WH POV MGIOISY = VY PID

SO |

LS tounxdpy

1) passanbar poyiaw feousjewy pasonbay sisdeuy ofd

AL VOLPZROIOU S - GOOTR 72 10} PIPIACIA SIOUIEILOD JO 15QUINU PUE (VPLPL/G0T09 ‘HOOIR >

AL POV NS 12IERPUROID= A 0t AY FUBuue 0@ Sepo Xy O

$=2$8 BPNIS="1S WUAMOIPIS=(S POS=0S PIDIT ISUNTIL I AL IO DT A=W,

piay sea opdiv $24 301 = X - B {114 AENPULSa N prabi] 104 paisig p

“PRIBI PIPY 10U $PAL 2JcURE J0f - N - 10 PAID

1 = (o] qung din], = g1 Ay

{ = 43 wondag P

g idS MR = (ST "Hjueg PRIG XU = 10 fug

PRULLLMD(] I == 1QUIBN Apoy

gsapO | ] wenwmew | peaunn ] cowroeg [ wiaises X au07z 2w HOnoae) u_zEmmw

(‘qus) w0 maray 3 idipoay apdwng aas ‘spptep Lasyap pup Supddiys opduns 10,1 <

k3
vo!;l_l dduag aapnoy  on [ ] say [ ] gwovmp prag Spoisnyy g assy Suiaasay quy ang 3 ¢
CSYADIBY JUHORIPPE ; e
~ £ Y it ——
SENG C [9Ad 7 [9A7 BV AIRWIUNG | S 10 Qjquia; Bk bR 71, 2
tPa [ ] tpae1l I a1l ] sl ] SO0 T vioDoT Taquaapgiospesg D\wmc S: W_:Q 0£9L 61-8L-60 A = i
ON Ca mo\rm w PRINSOY XE ou aeg {pouSis) Aq poa1asy feq {paus1g) £g pousinbuyay
{a8.1ey0ang 03 332[gng) HEVTREY N wysny X cqumdoN  cpopsenboy ywy saanjeudig Apo)sn)) Jjo uey)
Xi X1 v N | N N | 0esL | 61-91-60 L-€0v0
o] TS| E R F Jevoun paomg] oepoy | gy {34-pp-uni} AU OIS PUD JDIS BuoIpul - sapsodo2 40,4
’ o 28 £ .m| P B w £ opdweg | ppang 20 (Samngd 1%
20 dytoed 1221302 PO | PAINOD DAk(Ly ar eidwes
ordwres 305 pannbour gl gdiz g g,
g EREEE bk
st opduies Bnxe 110N ‘ b - - c
ol ﬁmo_E“EU ON __ NIS0/28 Yd3 ?w ouexoid-y'} N woof UBWNDIYLBYDUOSIOB UOS|O BUUSS)0L SINSaY puos SUDADIS OB :Ag patovj[oD)
A i L s
=z IPAIIPISUOD . een ;
| pow /g5 vd3 Aq3sll pdwd 1Z SVAd] - R ON ‘UoPjjod ISSUPPY
(9) 2d€ L 2ANBAIOSAL] > 2 SIg) PInoys /000-98G-+0/  #xeq 4TMSW JuswidolenasQ siaquey)d awEN ANgA0af01]
(359} U2 10} SIDUIRIUOD JO IOQUINU O UL [|1d) ) POIsInbay sisipruy ojduwres LPZY-LV8-616 ououg Od "UBWOIH 8 HBH 00 VUMN  -stwen wwony

8LTI-99L (EF8) ¥y LdSPHD Y JoRI0A] THO SDGUINN JZPA() Y104 TTD YN HaquinN Od
1218°95¢ (£48) :u0Ud 159nbay .moi_mé pue Apolsnj jo Emso N ; PIWAN DOD
LOPET DS ‘uoIsopey) : ooipRy § AnSIey) @_&O gj SIOND VHMN  #10m0 Tab
proy adears 007 M olel QQ@J L00-VYMN seford
D77 'ssuoieioqeT 0 ) L Jo L a8y

490872 Revl

Page 15 of 17 SDG



oy | .
@:ﬁ? Flahenzionias -

i

Client:

SAMPLE RECEIPT & RE

Received By:

SDG/AR/COCAork Ordpr:

VIEW FORM ,

"~

Date Received: Z/'—/Af/Z?

Fe

Carrier and Tracking Number

No,

Suspected Hazard Information

A)Shipped as a DOT Hazardous?

B) Did the client desi
recejved

gnate the samples are 10 be
as radioactive?

NI

C) Did the RSO classify
radioactive?

the samples as

~

D) Did the client design

-
ate samples are
hazardous? )

COC not

*If Net Counts > 100cpm on samples not m,

Hazard Class Shipped:
U

COC notution or radioactive

arked "radioactive”

Cirels Applicable;

dEx Ground UPS

P2 2z s ot B
X FE82 qey -1 g

Courier  Other

583 34/5f°
550 ZREF 17

Field Services

UN#:

N2910, Is the Radioactive Shipment Survey Compliant? Yes No

stickers on containers equal clicnt design,

» contact the Radiation §

afety Group for further investigation,

ation,

Maximum Net Coungs Observed*

Classified ns: Rad | Rad2 Rad3

ation or hazard labels on containers e

E) Did the RSO identify possible hazards?

PCB's

(Observed Counts - Area B

ackground Counts); = @ CPM / mR/H
=

””

qual client designation,

IfDorEis yes, seleet Hazards below,
Flammable Foreign Soil

0 NN

No

Sample Receipt Criteria

Yes

Shipping containers received intact apd

i
sealed?
2 Chain of custody documents included i
with shipmen? i
3 {Samples requiring cold preservation
within (0 < 6 deg, C)2*
4 Daily check performed and passed on IR 2:
temperature gun? £
5 [Sample containers intact and sealed? i
P Samples requiring chemical preservation
at proper pH?

Do any samples require Volatife
Analysis?

Samples received within holding time?

Sou——

8
9 Sample ID's on COC match [D's o

bottles?
Date & time onr COC match date & time /
on botles?
Number of containers received m
number indicated on coc?
Are sample containers identitiable
L {GEL nrovided?

13 COC form is properly signed in
J relinguished/received sections?
Comments (Use Continuation Form if needed):

S——

{

| atch

12 as

RCRA

Asbestos

Beryllium

Other:

[

Commems/Quuliﬁ

ers {Required for Non

-Conforming | tows)

Circle Applicable: Seals broken Damaged

container

Circle Applicable:

Preservation Method

Temperature Deviee Serial 4;
Secondary ‘Temperature Device Seria

Circle Applicable: Sealsbroken

7,

Sample 1D and Containers Affected:

I Preservation added Lot#:

Client contacted and provided COC

. Leaking container

COC erented upon receipt

Other (describe)

-
:Tﬂ;’cl (&J lee Packs ™ Drvice None  Other:
*all temperatures grd corded in Celsiys
.

o
TEMP:___L_

#(IF Applicable):

Leaking coptainer Otligr (describe)

If Yes, are Encore

s or Soil Kits present for solids? Yes

No__

NA__ (If'yes, take to VOA Freezer)

Do liquid VOA vigls contain acid presery

ation? Yes No

Are liquid VOA vials free of he,

Sample 1D's and comtainers affected:

D's and tests affected:

adspace? Yes_ No_

NA__

NA___(tfunknown, select No)

1D's and containers atfected:

Circle Applicable: N

Circle Applicable: Mo cont

0 dates on containers

No titnes on comtainers

coc missing info  Other (describe)

ainer count an COC Other (describe)

Cirele Applicable: Wmlwr (deseribe)

A4 . 4
PN (or PMA) review: Initinls “W(W _ Dalu@\‘\‘]é i Lj \0\ Page
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List of current GEL Certifications as of 08 November 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

November 08, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for Uwharrie Environmental Regional Landfill
Work Order: 490875

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 19, 2019. This revised data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures. This package was revised to include PFPeA and PFOA.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 490875 GEL Work Order: 490875

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

J See case narrative for an explanation

J Value is estimated

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by

Page 2 of 16 SDG: 490875 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forUwharrie Environmental Regional Landfill
Client Sample ID: 6204-1 Project: NWRAO00119
Sample ID: 490875001 Client ID: NWRAOQO01
Matrix: Misc Liquid
Collect Date: 17-SEP-19 08:55
Receive Date: 19-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
Fluorotelomer sulfonate 8:2 (8:2 J 35.8 13.2 38.4 ng/k 0200 1 JS 10/02/19 0924 1921240 1
FTS)
N-ethylperfluoro-1- 68.0 13.2 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 180 13.2 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorodecanesulfonic acid U ND 6.60 19.4 ng/L 0200 1
(PFDS)
Perfluorodecanoic acid (PFDA) 632 7.80 20.0 ng/L 0200 1
Perfluorododecanoic acid (PFDoA) 184 6.60 20.0 ng/L 0200 1
Perfluoroheptanesulfonic acid J 9.40 6.60 19.0 ng/L 0200 1
(PFHpS)
Perfluoroheptanoic acid (PFHpA) 1560 6.60 20.0 ng/L 0200 1
Perfluorohexanesulfonic acid 640 6.60 18.2 ng/L 0200 1
(PFHXxS)
Perfluorononanesulfonic acid U ND 7.00 19.2 ng/L 0200 1
(PFNS)
Perfluorononanoic acid (PFNA) 326 6.60 20.0 ng/L 0200 1
Perfluorooctanesulfonamide U ND 6.60 18.6 ng/L 0200 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) 356 8.00 20.0 ng/L 0200 1
Perfluoropentanesulfonic acid 414 6.60 18.8 ng/L 0200 1
(PFPeS)
Perfluoroundecanoic acid (PFUdA) 33.0 6.60 20.0 ng/L 0200 1
Perfluorobutanesulfonic acid (PFBS) 2870 66.0 178 ng/L 0200 10 JS 10/02/19 0731 1921240 2
Perfluorobutyric acid (PFBA) 2400 66.0 200 ng/l 0200 10
Perfluorohexanoic acid (PFHXA) 5540 66.0 200 ng/lL 0200 10
Perfluorooctanoic acid (PFOA) 3690 70.0 200 ng/L  0.200 10
Perfluoropentanoic acid (PFPeA) 2150 66.0 200 ng/lL 0200 10
Perfluorotetradecanoic acid U ND 66.0 200 ng/lL 0200 10
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 66.0 200 ng/lL 0200 10
Fluorotelomer sulfonate 4:2 (4:2 u ND 1320 3760 ng/L 0200 100 J.S  10/02/19 1134 1921240 3
FTS)
Fluorotelomer sulfonate 6:2 (6:2 U ND 1320 3800 ng/L  0.200 100
FTS)

Semi-Volatile-GC/IMS
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forUwharrie Environmental Regional Landfill
Client Sample ID:  6204-1 Project: NWRAO00119
Sample ID: 490875001 Client ID: NWRAQ01
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method

Semi-Volatile-GC/MS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"

1,4-Dioxane 357 10.0 20.0 ugll 0200 10 JMB3 09/24/19 1528 1919444 4
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

EPA 537.1 Mod, PFAS, Compl PFCs Extraction in Liquid LM1 09/27/19 0830 1921239

SW846 3535A SW8270E SIM Prep 1,4-Dioxane Sw1 09/23/19 1200 1919441

The following Analytical Methods were performed:

Method Description Analyst Comments

1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

2 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

3 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

4 SW846 3535A/8270E SIM

Surrogate/Tracer Recovery  Test Result Nomina  Recovery%  Acceptable Limits
1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 40.4 ug/L 40.0 101 (70%-130%)

Received"

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit

Page 4 of 16 SDG: 490875 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: November 8, 2019
NWRA - Carolinas Chapter Page 1of 7

1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 490875

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240

QC1204391614 LCS
Fluorotelomer sulfonate 4:2 (4:2 18.2 15.7 ng/L 86 (60%-145%) J.S 10/02/19 06:05
FTS)
Fluorotelomer sulfonate 6:2 (6:2 185 204 ng/L 110  (56%-143%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.7 17.5 ng/L 94  (57%-138%)
FTS)
N-ethylperfluoro-1- 195 19.3 ng/L 99  (63%-131%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 195 215 ng/L 111 (62%-133%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 17.2 16.6 ng/L 96  (68%-136%)
(PFBS)
Perfluorobutyric acid (PFBA) 195 19.7 ng/L 101 (70%-133%)
Perfluorodecanesulfonic acid 18.8 16.8 ng/L 89  (53%-142%)
(PFDS)
Perfluorodecanoic acid (PFDA) 195 18.0 ng/L 93  (62%-135%)
Perfluorododecanoic acid (PFDoA) 195 19.5 ng/L 100 (66%-131%)
Perfluoroheptanesulfonic acid 185 18.1 ng/L 98  (66%-138%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 195 17.9 ng/L 92  (67%-135%)
Perfluorohexanesulfonic acid 17.7 14.5 ng/L 82  (64%-137%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 195 189 ng/L 97  (67%-133%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490875 Page 20of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorononanesulfonic acid 18.7 175 ng/L 93 (66%-130%) JLS 10/02/19 06:05
(PFNS)
Perfluorononanoic acid (PFNA) 195 211 ng/L 108  (66%-134%)
Perfluorooctanesulfonamide 195 215 ng/L 111 (68%-137%)
(PFOSA)
Perfluorooctanesulfonic acid 195 19.8 ng/L 102 (61%-131%)
(PFOS)
Perfluorooctanoic acid (PFOA) 195 18.8 ng/L 97  (63%-145%)
Perfluoropentanesulfonic acid 18.3 16.5 ng/L 90  (62%-139%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 195 19.3 ng/L 99  (69%-132%)
Perfluorotetradecanoic acid 19.5 225 ng/L 115  (65%-143%)
(PFTeDA)
Perfluorotridecanoic acid 195 19.9 ng/L 102 (57%-149%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 195 19.1 ng/L 98  (65%-134%)

QC1204391615 LCSD
Fluorotelomer sulfonate 4:2 (4:2 17.6 205 ng/L 26 116 (0%-35%) 10/02/19 06:14
FTS)
Fluorotelomer sulfonate 6:2 (6:2 17.9 17.6 ng/L 14 98 (0%-36%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.1 19.9 ng/L 13 110 (0%-39%)
FTS)
N-ethylperfluoro-1- 18.8 20.1 ng/L 4 107 (0%-25%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 18.8 219 ng/L 2 116 (0%-26%)

octanesulfonamidoacetic acid (N-
MeFOSAA)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490875 Page 3of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorobutanesulfonic acid 16.7 17.2 ng/L 4 103 (0%-30%) JLS 10/02/1906:14
(PFBS)
Perfluorobutyric acid (PFBA) 18.8 19.3 ng/L 2 102 (0%-30%)
Perfluorodecanesulfonic acid 18.2 17.2 ng/L 3 95 (0%-28%)
(PFDS)
Perfluorodecanoic acid (PFDA) 18.8 211 ng/L 16 112 (0%-29%)
Perfluorododecanoic acid (PFDoA) 18.8 19.0 ng/L 3 101 (0%-30%)
Perfluoroheptanesulfonic acid 17.9 17.7 ng/L 2 99 (0%-30%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 18.8 19.6 ng/L 9 104 (0%-30%)
Perfluorohexanesulfonic acid 17.2 16.8 ng/L 15 98 (0%-30%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 18.8 209 ng/L 10 111 (0%-23%)
Perfluorononanesulfonic acid 18.1 18.2 ng/L 4 101 (0%-27%)
(PFNS)
Perfluorononanoic acid (PFNA) 18.8 18.7 ng/L 12 99 (0%-27%)
Perfluorooctanesulfonamide 18.8 20.2 ng/L 6 107 (0%-30%)
(PFOSA)
Perfluorooctanesulfonic acid 18.8 19.9 ng/L 1 106 (0%-27%)
(PFOS)
Perfluorooctanoic acid (PFOA) 18.8 189 ng/L 0 100 (0%-30%)
Perfluoropentanesulfonic acid 17.7 17.3 ng/L 4 98 (0%-29%)

(PFPeS)
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 490875 Page 4of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoropentanoic acid (PFPeA) 18.8 20.0 ng/L 3 106 (0%-30%) JLS 10/02/1906:14
Perfluorotetradecanoic acid 18.8 20.6 ng/L 9 109 (0%-30%)
(PFTeDA)
Perfluorotridecanoic acid 18.8 17.7 ng/L 11 94 (0%-35%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 18.8 212 ng/L 10 112 (0%-28%)

QC1204391613  MB
Fluorotelomer sulfonate 4:2 (4:2 u ND ng/L 10/02/19 05:56
FTS)
Fluorotelomer sulfonate 6:2 (6:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 8:2 (8:2 u ND ng/L
FTS)
N-ethylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid u ND ng/L
(PFBS)
Perfluorobutyric acid (PFBA) u ND ng/L
Perfluorodecanesulfonic acid u ND ng/L
(PFDS)
Perfluorodecanoic acid (PFDA) u ND ng/L
Perfluorododecanoic acid (PFDoA) u ND ng/L
Perfluoroheptanesulfonic acid u ND ng/L

(PFHpS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490875 Page 50f 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoroheptanoic acid (PFHpA) u ND ng/L JLS 10/02/19 05:56
Perfluorohexanesulfonic acid u ND ng/L
(PFHxS)
Perfluorohexanoic acid (PFHxA) u ND ng/L
Perfluorononanesulfonic acid u ND ng/L
(PFNS)
Perfluorononanoic acid (PFNA) u ND ng/L
Perfluorooctanesulfonamide u ND ng/L
(PFOSA)
Perfluorooctanesulfonic acid u ND ng/L
(PFOS)
Perfluorooctanoic acid (PFOA) u ND ng/L
Perfluoropentanesulfonic acid u ND ng/L
(PFPeS)
Perfluoropentanoic acid (PFPeA) u ND ng/L
Perfluorotetradecanoic acid u ND ng/L
(PFTeDA)
Perfluorotridecanoic acid u ND ng/L
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) u ND ng/L
Semi-Volatile-GC/MS
Batch 1919444
QC1204387349 LCS
**1,4-Dioxane-d8 4.00 355 ug/L 89  (70%-130%) JMB3 09/24/1912:24

Page 9 of 16 SDG: 490875 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490875 Page 60of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1919444
QC1204387350 LCSD
**1,4-Dioxane-d8 4.00 3.18 ug/L 79  (70%-130%) JMB3 09/24/19 12:49
QC1204387348 MB
1,4-Dioxane u ND ug/L 09/24/19 11:59
**1,4-Dioxane-d8 4,00 3.05 ug/L 76 (70%-130%)

Notes:

The Qualifiersin this report are defined as follows:

**  Analyteisasurrogate compound
Result isless than value reported
Result is greater than value reported
The TIC is a suspected aldol-condensation product
The target analyte was detected in the associated blank.
Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of the sample
Concentration of the target analyte exceeds the instrument calibration range
Analytical holding time was exceeded
See case narrative for an explanation
Valueis estimated
JINX Non Cadlibrated Compound

N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor

N Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor

N/A  RPD or %Recovery limits do not apply.

& &« T MmO O m > VvV A

N1 Seecasenarrative

ND Analyte concentration is not detected above the detection limit

NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

P Organics--The concentrations between the primary and confirmation columns/detectors is >40% different. For HPLC, the difference is >70%.

One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

o O

Sample results are rejected
U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.
UJ Compound cannot be extracted
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490875 Page 7of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
n RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value isless than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 490875

GC/MS Semivolatile

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2

Analytical Batch: 1919444

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2
Preparation Batch: 1919441

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490875001 6204-1

1204387348 Method Blank (MB)

1204387349 Laboratory Control Sample (LCS)
1204387350 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quiality Control (QC) Information

Laboratory Control Sample Duplicate (LCSD)
An LCSD was used in place of matrix QC due to limited sample volume.

Technical Information

Sample Dilutions
Sample 490875001 (6204-1) was diluted due to the presence of one or more over-range target analytes.

LCMSMS-Misc

Product: The Extraction and Analysis of Per and Polyfluroalkyl Substances Using LCMSMS
Analytical Method: EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

Analytical Procedure: GL-OA-E-076 REV# 7

Analytical Batches: 1921240 and 1921239
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The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490875001 6204-1

1204391613 Method Blank (MB)

1204391614 Laboratory Control Sample (LCS)
1204391615 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Technical Information

Sample Dilutions

The following samples were diluted to bring the over range concentrations within the calibration range and/or
due to matrix interference that caused internal standards recoveries to fall outside the acceptance range.
490875001 (6204-1).

490875

Analyte
001

Fluorotelomer sulfonate 4:2 (4:2 FT{ 100X

Fluorotelomer sulfonate 6:2 (6:2 FT{ 100X

Perfluorobutanesulfonate (PFBS) 10X

Perfluorobutyric acid (PFBA) 10X

Perfluorohexanoic acid (PFHxA) 10X

Perfluorooctanoic acid (PFOA) 10X

Perfluoropentanoic acid (PFPeA) 10X

Perfluorotetradecanoic acid (PFTeD 10X

Perfluorotridecanoic acid (PFTrDA) | 10X

Miscellaneousinformation

Additional Comments
Additional sample volume was not provided for matrix QC. Also, reduced sample volumes were used for all
samples except 490876002 (7607-EB) due to elevated concentrations of target analytes.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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I oo
GEL] | Laboniorigs b SAMPLE RECEIPT & REVIEW FORM,
"I ‘ l‘i’iﬁ :
lilﬂ ﬂigg 3 FedEx Groux\dCirdiJAf‘:gmb';icld Services  Courier Other
PR pspre 'zzﬁg’ L5 PR ZSs 3 sL°
PR FO8Z 1l L 767 s ) e

EE *If Net Counts > 100cpm on samples not marked "radieactive”, contact the Radiation Safety Group for further investigation,

Date Received:

Carrier and Tracking Number

Suspected Hazarg Infornuation

Hazard Class Shipped: ) UNi#:
2 ioactive Shinme: ey fant? v,
A)Shipped as 2 DOT Hazardous? {FUN2910, Is the Radioactive Shipment Survey Compliam? es__ No___
B) Did the cliem designate the samples are to be / COC notation or radioncti ve stickers on containers equal client designation,
received as radioactive? )
i ! Sryved* . S« Aro: 0 .

C) Did the RSO classify the samples as / gl’flxnx'nru‘u; N:‘( Co«;ults Ob?x.rv;_d ('Ol;s;rw.d Counts - Areq Background Eoun(s),
radioactive? assified as: Rag Rad 2 B.u
D) Did the client Besignate samples are 7 COC uotation or hazard labels on containers equal client designation.
lazardous? N :

fDorEis yes, select HMazards below,
E) Did the RSO ;. dentify possible hazacds? PCB's Flammable Foreign Soil RCRA  Asbestos Beryllium  Other: _

Sample Receipt Criteriy EEE . Connnents/Qunliﬁcrs (Required for Non-Conformiug ftems)

Shippino containers received intact and 4 Cirele Applicable- Seals broken Damaged container . Leaking container Other (describe)
= ‘] 4
sealed? 3

2 Chain of custody documents included
with shipment?

Circle Applicable: Client contacted and provided COC COC cremted upon receipy

Preservation Method: % Tee Packs
*all temperatures ard Torded in Celsiys
-

Diyice  None Other:

3 |Samples requiring cold preservation
within (0 < 6 deg, Cyr*

Daily check performed and passed on IR
temperature gun?

o
TEMP: Z

Temperature Device Serinl #: N
Secondary Temperature Device Seria

LN

#r Applicable);

Circle Applicable:

6D ~

5 [Sample containers intact and sealed?

¢ [Samples requiring chemical preservation Sample ID's and Containers
Vi
at proper pH? Y If Preseevation added, Lotk e )
“;‘E II'Yes, are Encores or Soil Kits present for solids? Yes___ No__ NA___(If yes, take to VOA Freezer)
Do any samples require Volatile Do tiquid VOA vizls contain acid preservation? Yes No_ NA___(If unknown, seleet No)
7 k :

Analysis? Are liquid VOA vials free of headspace? Yes__ No__ NA__

Seepi

e
%.’g,

228

]

8 [Samples received within holding time?

6

@%

Sample ID's on COC match {D's on
bottles?

Date & time opy COC match date & time /

9

S—

(0

Sample (D's and containers afected:
1D's and tests affecteq . .
{D's and containers affected:

;@-ﬁ)

Ciscle Applicable: No dates on comtainers  No timos ol containers  COC missing info  Other (describe)
on bottles?

Number of containers received match Circle Applicable: No CoMainer count on COC Other (describe)
i

number indicated on coc?
—; Are sample containers identifiable as
| GEL provided? :
3 COC form is properly signed in

relinquished/received sections?
Comments (Use Continuation Form if needed):

Circle Applicable: W Other (describe)

PN (or PMA eview: Initialy
(or PMA) ceview: Iy s GL-CHL-SR-001 Rev 6
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List of current GEL Certifications as of 08 November 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

November 08, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for Great Oak Landfill
Work Order: 490876

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 19, 2019. This revised data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures. This package was revised to include PFPeA and PFOA.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 490876 GEL Work Order: 490876

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

J See case narrative for an explanation

J Value is estimated

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forGreat Oak Landfill
Client SampleID: 7607-1 Project: NWRAO00119
Sample ID: 490876001 Client ID: NWRAOQO01
Matrix: Misc Liquid
Collect Date: 17-SEP-19 13:10
Receive Date: 19-SEP-19
Collector: Client
Parameter Qudifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
N-ethyl perfluoro-1- J 15.6 132 40.0 ngL 0200 1 JS 10/0419 1052 1921240 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 24 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid (PFBS) 72.2 6.60 17.8 ng/L 0200 1
Perfluorobutyric acid (PFBA) 303 6.60 20.0 ng/L 0200 1
Perfluorodecanesulfonic acid J 7.10 6.60 194 ng/L 0200 1
(PFDS)
Perfluorodecanoic acid (PFDA) J 185 7.80 20.0 ng/L 0200 1
Perfluorododecanoic acid (PFDoA) U ND 6.60 20.0 ng/L 0200 1
Perfluoroheptanesulfonic acid U ND 6.60 19.0 ng/L 0200 1
(PFHpS)
Perfluoroheptanoic acid (PFHpA) 68.4 6.60 20.0 ng/L 0200 1
Perfluorohexanesulfonic acid 59.1 6.60 18.2 ng/L 0200 1
(PFHXS)
Perfluorohexanoic acid (PFHxA) 449 6.60 20.0 ng/L 0200 1
Perfluorononanesulfonic acid U ND 7.00 19.2 ng/L 0200 1
(PFNS)
Perfluorononanoic acid (PFNA) 328 6.60 20.0 ng/L 0200 1
Perfluorooctanesulfonamide J 8.75 6.60 18.6 ng/lL 0200 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) 83.9 8.00 20.0 ng/L 0200 1
Perfluorooctanoic acid (PFOA) 108 7.00 20.0 ng/L 0200 1
Perfluoropentanesulfonic acid J 10.3 6.60 18.8 ng/L 0200 1
(PFPeS)
Perfluoropentanoic acid (PFPeA) 159 6.60 20.0 ng/L 0200 1
Perfluoroundecanoic acid (PFUdA) J 7.44 6.60 20.0 ng/L 0200 1
Fluorotelomer sulfonate 8:2 (8:2 U ND 132 384 ng/L 0200 10 JS 10/02/19 0740 1921240 2
FTS)
Perfluorotetradecanoic acid U ND 66.0 200 ng/lL 0200 10
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 66.0 200 ng/lL 0200 10
Fluorotelomer sulfonate 4:2 (4:2 u ND 1320 3760 ng/L 0200 100 J.S  10/02/19 1143 1921240 3
FTS)
Fluorotelomer sulfonate 6:2 (6:2 U ND 1320 3800 ng/lL  0.200 100
FTS)

The following Prep Methods were performed:
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Contact: Mr. Jim Riley

Project: Analytical forGreat Oak Landfill

Client Sample ID:  7607-1 Project: NWRAO00119

Sample ID: 490876001 Client ID: NWRA001
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
EPA 537.1 Mod, PFAS, Compl PFCs Extractionin Liquid LM1 09/27/19 0830 1921239
The following Analytical Methods were performed:
Method Description Analyst Comments
1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
2 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
3 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Contact: Mr. Jim Riley

Project: Analytical forGreat Oak Landfill

Client Sample ID: 7607-EB Project: NWRAO00119

Sample ID: 490876002 Client ID: NWRAOQO1

Matrix: Misc Liquid

Collect Date: 17-SEP-19 12:40

Receive Date: 19-SEP-19

Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
Fluorotelomer sulfonate 4:2 (4:2 U ND 1.15 3.29 ng/L 00175 1 JS 10/02/19 0941 1921240 1
FTS)
Fluorotelomer sulfonate 6:2 (6:2 U ND 115 3.32 ng/L 00175 1
FTS)
Fluorotelomer sulfonate 8:2 (8:2 U ND 115 3.36 ng/L 00175 1
FTS)
N-ethylperfluoro-1- U ND 1.15 3.50 ng/L 00175 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- U ND 1.15 3.50 ng/L 00175 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid (PFBS) U ND 0.577 1.56 ng/L 00175 1
Perfluorobutyric acid (PFBA) J 112 0.577 1.75 ng/L 00175 1
Perfluorodecanesulfonic acid U ND 0.577 1.70 ng/L 00175 1
(PFDS)
Perfluorodecanoic acid (PFDA) u ND 0.682 175 ng/L 00175 1
Perfluorododecanoic acid (PFDoA) u ND 0.577 175 ng/L 00175 1
Perfluoroheptanesulfonic acid U ND 0.577 1.66 ng/L 00175 1
(PFHpS)
Perfluoroheptanoic acid (PFHpA) U ND 0.577 175 ng/L 00175 1
Perfluorohexanesulfonic acid U ND 0.577 1.59 ng/L 00175 1
(PFHxS)
Perfluorohexanoic acid (PFHxA) U ND 0.577 1.75 ng/L 00175 1
Perfluorononanesulfonic acid U ND 0.612 1.68 ng/L 00175 1
(PFNS)
Perfluorononanoic acid (PFNA) U ND 0.577 1.75 ng/L 00175 1
Perfluorooctanesulfonamide U ND 0.577 1.63 ng/L 00175 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) u ND 0.699 175 ng/L 00175 1
Perfluorooctanoic acid (PFOA) u ND 0.612 175 ng/L 00175 1
Perfluoropentanesulfonic acid U ND 0.577 164 ng/L 00175 1
(PFPeS)
Perfluoropentanoic acid (PFPeA) U ND 0.577 175 ng/L 00175 1
Perfluorotetradecanoic acid U ND 0.577 1.75 ng/L 00175 1
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 0.577 1.75 ng/L 00175 1
Perfluoroundecanoic acid (PFUdA) U ND 0.577 1.75 ng/L 00175 1

The following Prep Methods were performed:
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Contact: Mr. Jim Riley

Project: Analytical forGreat Oak Landfill

Client Sample ID: 7607-EB Project: NWRAO00119

Sample ID: 490876002 Client ID: NWRA001
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
EPA 537.1 Mod, PFAS, Compl PFCs Extractionin Liquid LM1 09/27/19 0830 1921239
The following Analytical Methods were performed:
Method Description Analyst Comments
1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit

Page 6 of 17 SDG: 490876 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: November 8, 2019
NWRA - Carolinas Chapter Page 1of 6

1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 490876

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240

QC1204391614 LCS
Fluorotelomer sulfonate 4:2 (4:2 18.2 15.7 ng/L 86 (60%-145%) J.S 10/02/19 06:05
FTS)
Fluorotelomer sulfonate 6:2 (6:2 185 204 ng/L 110  (56%-143%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.7 17.5 ng/L 94  (57%-138%)
FTS)
N-ethylperfluoro-1- 195 19.3 ng/L 99  (63%-131%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 195 215 ng/L 111 (62%-133%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 17.2 16.6 ng/L 96  (68%-136%)
(PFBS)
Perfluorobutyric acid (PFBA) 195 19.7 ng/L 101 (70%-133%)
Perfluorodecanesulfonic acid 18.8 16.8 ng/L 89  (53%-142%)
(PFDS)
Perfluorodecanoic acid (PFDA) 195 18.0 ng/L 93  (62%-135%)
Perfluorododecanoic acid (PFDoA) 195 19.5 ng/L 100 (66%-131%)
Perfluoroheptanesulfonic acid 185 18.1 ng/L 98  (66%-138%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 195 17.9 ng/L 92  (67%-135%)
Perfluorohexanesulfonic acid 17.7 14.5 ng/L 82  (64%-137%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 195 189 ng/L 97  (67%-133%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490876 Page 20of 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorononanesulfonic acid 18.7 175 ng/L 93 (66%-130%) JLS 10/02/19 06:05
(PFNS)
Perfluorononanoic acid (PFNA) 195 211 ng/L 108  (66%-134%)
Perfluorooctanesulfonamide 195 215 ng/L 111 (68%-137%)
(PFOSA)
Perfluorooctanesulfonic acid 195 19.8 ng/L 102 (61%-131%)
(PFOS)
Perfluorooctanoic acid (PFOA) 195 18.8 ng/L 97  (63%-145%)
Perfluoropentanesulfonic acid 18.3 16.5 ng/L 90  (62%-139%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 195 19.3 ng/L 99  (69%-132%)
Perfluorotetradecanoic acid 19.5 225 ng/L 115  (65%-143%)
(PFTeDA)
Perfluorotridecanoic acid 195 19.9 ng/L 102 (57%-149%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 195 19.1 ng/L 98  (65%-134%)

QC1204391615 LCSD
Fluorotelomer sulfonate 4:2 (4:2 17.6 205 ng/L 26 116 (0%-35%) 10/02/19 06:14
FTS)
Fluorotelomer sulfonate 6:2 (6:2 17.9 17.6 ng/L 14 98 (0%-36%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.1 19.9 ng/L 13 110 (0%-39%)
FTS)
N-ethylperfluoro-1- 18.8 20.1 ng/L 4 107 (0%-25%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 18.8 219 ng/L 2 116 (0%-26%)

octanesulfonamidoacetic acid (N-
MeFOSAA)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490876 Page 30of 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorobutanesulfonic acid 16.7 17.2 ng/L 4 103 (0%-30%) JLS 10/02/1906:14
(PFBS)
Perfluorobutyric acid (PFBA) 18.8 19.3 ng/L 2 102 (0%-30%)
Perfluorodecanesulfonic acid 18.2 17.2 ng/L 3 95 (0%-28%)
(PFDS)
Perfluorodecanoic acid (PFDA) 18.8 211 ng/L 16 112 (0%-29%)
Perfluorododecanoic acid (PFDoA) 18.8 19.0 ng/L 3 101 (0%-30%)
Perfluoroheptanesulfonic acid 17.9 17.7 ng/L 2 99 (0%-30%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 18.8 19.6 ng/L 9 104 (0%-30%)
Perfluorohexanesulfonic acid 17.2 16.8 ng/L 15 98 (0%-30%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 18.8 209 ng/L 10 111 (0%-23%)
Perfluorononanesulfonic acid 18.1 18.2 ng/L 4 101 (0%-27%)
(PFNS)
Perfluorononanoic acid (PFNA) 18.8 18.7 ng/L 12 99 (0%-27%)
Perfluorooctanesulfonamide 18.8 20.2 ng/L 6 107 (0%-30%)
(PFOSA)
Perfluorooctanesulfonic acid 18.8 19.9 ng/L 1 106 (0%-27%)
(PFOS)
Perfluorooctanoic acid (PFOA) 18.8 189 ng/L 0 100 (0%-30%)
Perfluoropentanesulfonic acid 17.7 17.3 ng/L 4 98 (0%-29%)

(PFPeS)
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 490876 Page 40of 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoropentanoic acid (PFPeA) 18.8 20.0 ng/L 3 106 (0%-30%) JLS 10/02/1906:14
Perfluorotetradecanoic acid 18.8 20.6 ng/L 9 109 (0%-30%)
(PFTeDA)
Perfluorotridecanoic acid 18.8 17.7 ng/L 11 94 (0%-35%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 18.8 212 ng/L 10 112 (0%-28%)

QC1204391613  MB
Fluorotelomer sulfonate 4:2 (4:2 u ND ng/L 10/02/19 05:56
FTS)
Fluorotelomer sulfonate 6:2 (6:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 8:2 (8:2 u ND ng/L
FTS)
N-ethylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid u ND ng/L
(PFBS)
Perfluorobutyric acid (PFBA) u ND ng/L
Perfluorodecanesulfonic acid u ND ng/L
(PFDS)
Perfluorodecanoic acid (PFDA) u ND ng/L
Perfluorododecanoic acid (PFDoA) u ND ng/L
Perfluoroheptanesulfonic acid u ND ng/L

(PFHpS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490876 Page 50f 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoroheptanoic acid (PFHpA) u ND ng/L JLS 10/02/19 05:56
Perfluorohexanesulfonic acid u ND ng/L
(PFHxS)
Perfluorohexanoic acid (PFHxA) u ND ng/L
Perfluorononanesulfonic acid u ND ng/L
(PFNS)
Perfluorononanoic acid (PFNA) u ND ng/L
Perfluorooctanesulfonamide u ND ng/L
(PFOSA)
Perfluorooctanesulfonic acid u ND ng/L
(PFOS)
Perfluorooctanoic acid (PFOA) u ND ng/L
Perfluoropentanesulfonic acid u ND ng/L
(PFPeS)
Perfluoropentanoic acid (PFPeA) u ND ng/L
Perfluorotetradecanoic acid u ND ng/L
(PFTeDA)
Perfluorotridecanoic acid u ND ng/L
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) u ND ng/L

Notes:

The Qualifiersin this report are defined as follows:

**  Analyte isasurrogate compound

<

>

Result is less than value reported

Result is greater than val ue reported
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490876 Page 6 of 6
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
A The TIC is a suspected aldol-condensation product
B The target analyte was detected in the associated blank.
C  Anayte has been confirmed by GC/MS analysis
D Results are reported from a diluted aliquot of the sample
E Concentration of the target analyte exceeds the instrument calibration range
H  Analytica holding time was exceeded
J See case narrative for an explanation
J Valueis estimated
JNX  Non Calibrated Compound
N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor
N Presumptive evidence based on mass spectral library search to make atentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor
N/A  RPD or %Recovery limits do not apply.
N1 Seecasenarrative
ND Analyte concentration is not detected above the detection limit
NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
P Organics--The concentrations between the primary and confirmation columns/detectorsis >40% different. For HPLC, the difference is >70%.
Q  Oneor more quality control criteria have not been met. Refer to the applicable narrative or DER.
R Sample results are rejected
U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.
UJ Compound cannot be extracted
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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LCMSMS-Misc
Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 490876

Product: The Extraction and Analysis of Per and Polyfluroalkyl Substances Using LCMSMS
Analytical Method: EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

Analytical Procedure: GL-OA-E-076 REV# 7

Analytical Batches: 1921240 and 1921239

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490876001 7607-1

490876002 7607-EB

1204391613 Method Blank (MB)

1204391614 Laboratory Control Sample (LCS)
1204391615 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Technical Information

Sample Dilutions

The following samples were diluted to bring the over range concentrations within the calibration range and/or
due to matrix interference that caused internal standards recoveries to fall outside the acceptance range.
490876001 (7607-1).

490876

Analyte
001

Fluorotelomer sulfonate 4:2 (4:2 FT{ 100X

Fluorotelomer sulfonate 6:2 (6:2 FT{ 100X

Fluorotelomer sulfonate 8:2 (8:2 FT{ 10X

Perfluorotetradecanoic acid (PFTeD 10X

Perfluorotridecanoic acid (PFTrDA) | 10X

Miscellaneousinformation

Additional Comments

Additional sample volume was not provided for matrix QC. Also, reduced sample volumes were used for all
samples except 490876002(7607-EB) (7607-EB) due to elevated concentrations of target analytes. PFBA was
detected in the following samples above the MDL but less than LOQ. The sample is identified as Field Reagent
Blanks (FRB). All samples associated with these blanks contained PFBA concentrations greater than 10 times
that found in the blank. 490876002 (7607-EB).
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Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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@ FLanaiaionas
' h___SAMPLE RECEIPT & REVIEW FORM |,
AL

I
mm'a-m. %
lm /m Ciecle Applicabl,
tecke Applicable:

et o s et
PR FE812 25y -1 s 2555 200740

*If Net Counts > 100cpm on samples not marked “radioactive"

Carrier and Tracking Number

Suspected Hazard Information

B) Did the client designate the samples are 1o be

received as radionctj ve? /
C) Did the RSO classify the samples as

radioactive? ]
D) Did thetlient designate samples are

hazardous?.

E) Did the RSO identify possible hazards? n

+ contact the Radiation Safety Group for further investigation,

Hazard Class Shipped: . UN#:
IFUN2910, Is the Radioactive Shipment Survey Compliant? Ves_ No___

COC notation or radioactive stickers o containers equal clien designation,

Maximum Net Counts Observed* (Observed Counts - Area Background Counts); Z CPM / mR/r
Classified us: Rad [ R:l’(d 2 Rad3 -~ .

COC notation or hazard labels on containers equal client designation.

IFDorEis ves. select Mazards below,
PCB's Flammable Foreign Soil RCRA  Asbestos Beryllium  Opher:

Conuncnrs/Qualiﬁcrs (Required for Non-Con forming Items)
Circle Applicabie- Seals broken Damaged container . Leaking container Other (deseribe)

Shipping containers rec
sealed?

Circle Applicable: Client contacted and provided COC COC ereated upon receipt

Preservation Method: m,’ fce Packg Dryice  None Other; o
*all temperatures nrd Corded in Celsiys TEMP; Z
Temperature Device Serinl &: N '}m‘!.

Secondary Temperature Device Serial # (If Applicable):

Chain of custody documents included
with shipment?

Samples requiring cold preservation
within (0 <¢ deg, C)7*

4 Daily check performed and passed on IR
temperature gup? ‘ %

Sample containers intact and sealeq?

w

6l

mpll‘

Xy -1
at proper pH? I Preservation added, Loyt

I Yes, are Encores or Soif Kits present for solids? Yes___No__ NA Ityes, take to VOA Freezer)
g / Do liguid VOA vials contain acid preservation? Yes_ No_ NA__(If unknown, select No)

6 Samples requiring chemical preservation m
i

{

. Do any samples require Volatile
Analysis?

—t

8 [Samples received within holding time?

Are liquid VOA vials free of icadspace? Yes___ No__ NA___
Sample ID's ang containers affected:

{D's and tesis affeeted: . .

{D's and containers affected:

Cirele Applicable: Ng dates on containers No tines on containers  COC missing info  Other (describe)

Cirele Applicable: No container count o COC Other (describe)

Circle Applicable: W Other (describey

Sample ID's on COC match ID's on
bottles?

Date & time oy COC match date & time
on boitles?

Number of containers received match
number indicated on cocy
12 |Are sample containers identifiable ag
GEL provided? .
COC form js properly signed in

13 L ! K
relinguished/received sections?
Comments (Use Continuation Form i fneeded):

PN (or PMA) review: Initials
GL-CHL-SR-001 Rev 6
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List of current GEL Certifications as of 08 November 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

November 08, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for East Carolina Reginal Landfill
Work Order: 490877

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 20, 2019. This revised data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures. This package was revised to include PFPeA and PFOA.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures

Page 1 of 17 SDG: 490877 Rev1l



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 490877 GEL Work Order: 490877

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

J See case narrative for an explanation

J Value is estimated

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by

Page 2 of 17 SDG: 490877 Rev1l



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forEast Carolina Reginal Landfill
Client Sample ID: 0803-1 Project: NWRAO00119
Sample ID: 490877001 Client ID: NWRAOQO01
Matrix: Misc Liquid
Collect Date: 19-SEP-19 10:35
Receive Date: 20-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
Fluorotelomer sulfonate 4:2 (4:2 U ND 13.2 37.6 ng/k 0200 1 JS 10/02/19 0950 1921240 1
FTS)
N-ethylperfluoro-1- 237 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methyl perfluoro-1- 230 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorodecanesulfonic acid U ND 6.60 19.4 ng/L 0200 1
(PFDS)
Perfluorodecanoic acid (PFDA) 90.8 7.80 20.0 ng/L 0200 1
Perfluorododecanoic acid (PFDoA) U ND 6.60 20.0 ng/L 0200 1
Perfluoroheptanesulfonic acid J 9.39 6.60 19.0 ng/L 0200 1
(PFHpS)
Perfluoroheptanoic acid (PFHpA) 689 6.60 20.0 ng/L 0200 1
Perfluorohexanesulfonic acid 536 6.60 18.2 ng/L 0200 1
(PFHXS)
Perfluorononanesulfonic acid U ND 7.00 19.2 ng/L 0200 1
(PFNS)
Perfluorononanoic acid (PFNA) 89.0 6.60 20.0 ng/L 0200 1
Perfluorooctanesulfonamide J 17.3 6.60 18.6 ng/L 0200 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) 402 8.00 20.0 ng/L 0200 1
Perfluorooctanoic acid (PFOA) 1640 7.00 20.0 ng/L 0200 1
Perfluoropentanesulfonic acid 54.7 6.60 18.8 ng/L 0200 1
(PFPeS)
Perfluoropentanoic acid (PFPeA) 1220 6.60 20.0 ng/L 0200 1
Perfluoroundecanoic acid (PFUdA) u ND 6.60 20.0 ng/L 0200 1
Perfluorobutanesulfonic acid (PFBS) 3850 66.0 178 ng/L 0200 10 JS  10/02/19 0749 1921240 2
Perfluorobutyric acid (PFBA) 650 66.0 200 ng/L  0.200 10
Perfluorohexanoic acid (PFHXA) 3610 66.0 200 ng/L 0200 10
Perfluorotetradecanoic acid U ND 66.0 200 ng/lL 0200 10
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 66.0 200 ng/lL 0200 10
Fluorotelomer sulfonate 6:2 (6:2 U ND 1320 3800 ng/lL 0200 100 JS  10/02/19 1151 1921240 3
FTS)
Fluorotelomer sulfonate 8:2 (8:2 U ND 1320 3840 ng/lL  0.200 100
FTS)

Semi-Volatile-GC/IMS
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forEast Carolina Reginal Landfill
Client Sample ID: 0803-1 Project: NWRAO00119
Sample ID: 490877001 Client ID: NWRAQ01
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method

Semi-Volatile-GC/MS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"

1,4-Dioxane 157 4.00 8.00 ugl 0200 4 JMB3 09/24/19 1919 1919444 4
The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

EPA 537.1 Mod, PFAS, Compl PFCs Extraction in Liquid LM1 09/27/19 0830 1921239

SW846 3535A SW8270E SIM Prep 1,4-Dioxane Sw1 09/23/19 1200 1919441

The following Analytical Methods were performed:

Method Description Analyst Comments

1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

2 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

3 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

4 SW846 3535A/8270E SIM

Surrogate/Tracer Recovery — Test Result Nomina  Recovery%  Acceptable Limits
1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 27.3 ug/L 40.0 68 (70%-130%)

Received"

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit

Page 4 of 17 SDG: 490877 Rev1l



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: November 8, 2019
NWRA - Carolinas Chapter Page 1of 7

1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 490877

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240

QC1204391614 LCS
Fluorotelomer sulfonate 4:2 (4:2 18.2 15.7 ng/L 86 (60%-145%) J.S 10/02/19 06:05
FTS)
Fluorotelomer sulfonate 6:2 (6:2 185 204 ng/L 110  (56%-143%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.7 17.5 ng/L 94  (57%-138%)
FTS)
N-ethylperfluoro-1- 195 19.3 ng/L 99  (63%-131%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 195 215 ng/L 111 (62%-133%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 17.2 16.6 ng/L 96  (68%-136%)
(PFBS)
Perfluorobutyric acid (PFBA) 195 19.7 ng/L 101 (70%-133%)
Perfluorodecanesulfonic acid 18.8 16.8 ng/L 89  (53%-142%)
(PFDS)
Perfluorodecanoic acid (PFDA) 195 18.0 ng/L 93  (62%-135%)
Perfluorododecanoic acid (PFDoA) 195 19.5 ng/L 100 (66%-131%)
Perfluoroheptanesulfonic acid 185 18.1 ng/L 98  (66%-138%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 195 17.9 ng/L 92  (67%-135%)
Perfluorohexanesulfonic acid 17.7 14.5 ng/L 82  (64%-137%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 195 189 ng/L 97  (67%-133%)

Page 5 of 17 SDG: 490877 Rev1l



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490877 Page 2of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorononanesulfonic acid 18.7 175 ng/L 93 (66%-130%) JLS 10/02/19 06:05
(PFNS)
Perfluorononanoic acid (PFNA) 195 211 ng/L 108  (66%-134%)
Perfluorooctanesulfonamide 195 215 ng/L 111 (68%-137%)
(PFOSA)
Perfluorooctanesulfonic acid 195 19.8 ng/L 102 (61%-131%)
(PFOS)
Perfluorooctanoic acid (PFOA) 195 18.8 ng/L 97  (63%-145%)
Perfluoropentanesulfonic acid 18.3 16.5 ng/L 90  (62%-139%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 195 19.3 ng/L 99  (69%-132%)
Perfluorotetradecanoic acid 19.5 225 ng/L 115  (65%-143%)
(PFTeDA)
Perfluorotridecanoic acid 195 19.9 ng/L 102 (57%-149%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 195 19.1 ng/L 98  (65%-134%)

QC1204391615 LCSD
Fluorotelomer sulfonate 4:2 (4:2 17.6 205 ng/L 26 116 (0%-35%) 10/02/19 06:14
FTS)
Fluorotelomer sulfonate 6:2 (6:2 17.9 17.6 ng/L 14 98 (0%-36%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.1 19.9 ng/L 13 110 (0%-39%)
FTS)
N-ethylperfluoro-1- 18.8 20.1 ng/L 4 107 (0%-25%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 18.8 219 ng/L 2 116 (0%-26%)

octanesulfonamidoacetic acid (N-
MeFOSAA)

Page 6 of 17 SDG: 490877 Rev1l



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490877 Page 3of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorobutanesulfonic acid 16.7 17.2 ng/L 4 103 (0%-30%) JLS 10/02/1906:14
(PFBS)
Perfluorobutyric acid (PFBA) 18.8 19.3 ng/L 2 102 (0%-30%)
Perfluorodecanesulfonic acid 18.2 17.2 ng/L 3 95 (0%-28%)
(PFDS)
Perfluorodecanoic acid (PFDA) 18.8 211 ng/L 16 112 (0%-29%)
Perfluorododecanoic acid (PFDoA) 18.8 19.0 ng/L 3 101 (0%-30%)
Perfluoroheptanesulfonic acid 17.9 17.7 ng/L 2 99 (0%-30%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 18.8 19.6 ng/L 9 104 (0%-30%)
Perfluorohexanesulfonic acid 17.2 16.8 ng/L 15 98 (0%-30%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 18.8 209 ng/L 10 111 (0%-23%)
Perfluorononanesulfonic acid 18.1 18.2 ng/L 4 101 (0%-27%)
(PFNS)
Perfluorononanoic acid (PFNA) 18.8 18.7 ng/L 12 99 (0%-27%)
Perfluorooctanesulfonamide 18.8 20.2 ng/L 6 107 (0%-30%)
(PFOSA)
Perfluorooctanesulfonic acid 18.8 19.9 ng/L 1 106 (0%-27%)
(PFOS)
Perfluorooctanoic acid (PFOA) 18.8 189 ng/L 0 100 (0%-30%)
Perfluoropentanesulfonic acid 17.7 17.3 ng/L 4 98 (0%-29%)

(PFPeS)
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 490877 Page 4of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoropentanoic acid (PFPeA) 18.8 20.0 ng/L 3 106 (0%-30%) JLS 10/02/1906:14
Perfluorotetradecanoic acid 18.8 20.6 ng/L 9 109 (0%-30%)
(PFTeDA)
Perfluorotridecanoic acid 18.8 17.7 ng/L 11 94 (0%-35%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 18.8 212 ng/L 10 112 (0%-28%)

QC1204391613  MB
Fluorotelomer sulfonate 4:2 (4:2 u ND ng/L 10/02/19 05:56
FTS)
Fluorotelomer sulfonate 6:2 (6:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 8:2 (8:2 u ND ng/L
FTS)
N-ethylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid u ND ng/L
(PFBS)
Perfluorobutyric acid (PFBA) u ND ng/L
Perfluorodecanesulfonic acid u ND ng/L
(PFDS)
Perfluorodecanoic acid (PFDA) u ND ng/L
Perfluorododecanoic acid (PFDoA) u ND ng/L
Perfluoroheptanesulfonic acid u ND ng/L

(PFHpS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490877 Page 50of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoroheptanoic acid (PFHpA) u ND ng/L JLS 10/02/19 05:56
Perfluorohexanesulfonic acid u ND ng/L
(PFHxS)
Perfluorohexanoic acid (PFHxA) u ND ng/L
Perfluorononanesulfonic acid u ND ng/L
(PFNS)
Perfluorononanoic acid (PFNA) u ND ng/L
Perfluorooctanesulfonamide u ND ng/L
(PFOSA)
Perfluorooctanesulfonic acid u ND ng/L
(PFOS)
Perfluorooctanoic acid (PFOA) u ND ng/L
Perfluoropentanesulfonic acid u ND ng/L
(PFPeS)
Perfluoropentanoic acid (PFPeA) u ND ng/L
Perfluorotetradecanoic acid u ND ng/L
(PFTeDA)
Perfluorotridecanoic acid u ND ng/L
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) u ND ng/L
Semi-Volatile-GC/MS
Batch 1919444
QC1204387349 LCS
**1,4-Dioxane-d8 4.00 355 ug/L 89  (70%-130%) JMB3 09/24/1912:24
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490877 Page 6of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1919444
QC1204387350 LCSD
**1,4-Dioxane-d8 4.00 3.18 ug/L 79  (70%-130%) JMB3 09/24/19 12:49
QC1204387348 MB
1,4-Dioxane u ND ug/L 09/24/19 11:59
**1,4-Dioxane-d8 4,00 3.05 ug/L 76 (70%-130%)

Notes:

The Qualifiersin this report are defined as follows:

**  Analyteisasurrogate compound
Result isless than value reported
Result is greater than value reported
The TIC is a suspected aldol-condensation product
The target analyte was detected in the associated blank.
Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of the sample
Concentration of the target analyte exceeds the instrument calibration range
Analytical holding time was exceeded
See case narrative for an explanation
Valueis estimated
JINX Non Cadlibrated Compound

N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor

N Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor

N/A  RPD or %Recovery limits do not apply.

& &« T MmO O m > VvV A

N1 Seecasenarrative

ND Analyte concentration is not detected above the detection limit

NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

P Organics--The concentrations between the primary and confirmation columns/detectors is >40% different. For HPLC, the difference is >70%.

One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

o O

Sample results are rejected
U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.
UJ Compound cannot be extracted
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490877 Page 7of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
n RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value isless than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 490877

GC/MS Semivolatile

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2

Analytical Batch: 1919444

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2
Preparation Batch: 1919441

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490877001 0803-1

1204387348 Method Blank (MB)

1204387349 Laboratory Control Sample (LCS)
1204387350 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quiality Control (QC) Information

Surrogate Recoveries
Sample (See Below) did not meet surrogate recovery acceptance criteria. The sample was analyzed at a dilution.
As a result, one or more surrogates were diluted out of the acceptance limits.

Sample Analyte Value
490877001 (0803-11, 4-Dioxane-d{ 68* (70%-130%

Laboratory Control Sample Duplicate (LCSD)
An LCSD was used in place of matrix QC due to limited sample volume.

Technical Information

Sample Dilutions
Sample 490877001 (0803-1) was diluted due to the presence of one or more over-range target analytes.
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LCMSMS-Misc

Product: The Extraction and Analysis of Per and Polyfluroalkyl Substances Using LCMSMS
Analytical Method: EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

Analytical Procedure: GL-OA-E-076 REV# 7

Analytical Batches: 1921240 and 1921239

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

490877001 0803-1

1204391613 Method Blank (MB)

1204391614 Laboratory Control Sample (LCS)
1204391615 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Technical Information

Sample Dilutions

The following samples were diluted to bring the over range concentrations within the calibration range and/or
due to matrix interference that caused internal standards recoveries to fall outside the acceptance range.
490877001 (0803-1).

490877

Analyte
001

Fluorotelomer sulfonate 6:2 (6:2 FTy 100X

Fluorotelomer sulfonate 8:2 (8:2 FT§ 100X

Perfluorobutanesulfonate (PFBS) 10X

Perfluorobutyric acid (PFBA) 10X

Perfluorohexanoic acid (PFHxA) 10X

Perfluorotetradecanoic acid (PFTeD 10X

Perfluorotridecanoic acid (PFTrDA) | 10X

Miscellaneousinformation

Additional Comments
Additional sample volume was not provided for matrix QC. Also, reduced sample volumes were used for all
samples except 490876002 (7607-EB) due to elevated concentrations of target analytes.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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TR SAMPLE RECEIPT & REVIEW FORM

B 1 v' FEY r3 ': '
Client: MVHA SDG/AR/COC/Wark Order: L’,M 087/]

Received By: ‘7477%‘ Date Received: %@/jf

e

Circle Applicable:

FedEXENPrESS>  FedEx Ground  UPS  Field Services Courier  Other

)
Carriee and Tracking Number ;Z}Z; //(' gfgg/ g?yg’
PR 522 sPey

Suspected Hazard [nformation

Yes

*If Net Counts > 100cpm on samples not marked “radioactive”, contact the Radiation Safety Group for further investigation.

A)Shipped as a DOT Hazardous?

Hazard Class Shipped: UN#:
I£UN2910, Is the Radioactive Shipment Survey Compliamt? Yes___No___

B) Did the client designate the samples are to be
received as radionctive?

COC notation or radioactive stickers on containers equal client desipnation.

C) Did the RSO classify the samples as

radioactive? Classified ns: Radt Rad2 Rad3

Maximum Net Counts Observed* (Observed Counts Area Background Counts): CPM/ mR/Hr

D) Did the client designate samples are
hazardous?

COC nofation or hazard labels on containers equal clicnt designation.

If D or E is yes, select Hazards below.

SN

E) Did the RSO identify possible hazards?

PCB's Flammabte Foreign Soit RCRA  Asbestos Beryllium  Other;

Yes
bt b
NA

.7
at proper pH? I£ Preseryvation added, Lotk-

Sample Receipt Criterin =z Comments/Qualifiers (Required for Non-Conforming Items)
. . . . Y i : " 3 T ol conia: N :
1 Shipping containers received intact and 2 Circle Applicable:  Seals broken D, 0 Leaking Other (describe)
sealed?
2 Chain of custody documents included i Circle Applicable:  Client { and provided COC COC created upon receipt
with shipment? ¥ B
- . vation Me raty 3 ice e
3 |Samples requiring cold preservation / frc':lscr\ mo'nn (uhom (cg I"n.clxs Dryice None Other PEMD Z o
within (0 < 6 deg. C)7% all temperatures ar tded in Celsius ) MDP:
¢ o " " v T k3
4 Daily check performed and passed on IR s Temperature Device Serinl #-M
2 ¢ Tempers evice Serial # ; .
temperature gun? ) Secondary Temperature Device Serial # (If Applicable):
- Circle Applicable:  Seals broken Damaged container  Leaking container Other (deseribe)
§ Sample containers intact and seafed? %
p ¥
¢ |Samples requiring chemical preservation Sample 10's and Containers Alfected:

If Yes, are Encores or Soil Kits present for solids? Yes__ No___ NA__ (Ifyes, take to VOA Freezer)

Do any samples require Volatile

Do liquid VOA vials contain acid preservation? Yes___ No___ NA__ (ifunknown, select No}

on bottles?

Analysis? x ! Are liquid VOA vials free of headspace? Yes___ No__ NA___
i Simple [D's and containers affected:
b 1D's and tests atfected:
8§ [Samples reccived within holding time? 203
s 1D ¥ 1D's and containers affected:
9 Sample ID's on COC match ID's on ; i containe ¢
bottles? i ]
Date & time on COC match date & time Circle Applicable: No dates an containers . No times on containers  COC missing info  Other (describe)
8]

Number of containers received match
number indicated on COC? <

Circle Applicable:  No container count on COC Other (describe)

12 |AAre sample containers identifiable as
GEL provided?

relinquished/received sections? A-A 4,

T —— i
13 COC form is properly signed in 2 Circle Applicable: ot relinquished Y Other (describe)

Comments (Use Continuation Form i Fueded” 7"

PM (or PMA) review: Initials |
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List of current GEL Certifications as of 08 November 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

November 08, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for Upper Piedmont Regional Landfill
Work Order: 490879

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 19, 2019 and September 20, 2019. This revised data report has been
prepared and reviewed in accordance with GEL'’s standard operating procedures. This package was revised to
include PFPeA and PFOA.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures

Page 1 of 19 SDG: 490879 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 490879 GEL Work Order: 490879

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

J See case narrative for an explanation

J Value is estimated

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by

Page 2 of 19 SDG: 490879 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forUpper Piedmont Regional Landfill
Client Sample ID: 7304-1 Project: NWRAO00119
Sample ID: 490879001 ClientID:  NWRAQ01
Matrix: Misc Liquid
Collect Date: 17-SEP-19 15:25
Receive Date: 19-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
N-ethylperfluoro-1- 48.7 13.2 40.0 ng/k 0200 1 JS 10/04/19 1100 1921240 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methyl perfluoro-1- 106 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid (PFBS) 1420 6.60 17.8 ng/L 0200 1
Perfluorodecanesulfonic acid J 14.9 6.60 194 ng/L 0200 1
(PFDS)
Perfluorodecanoic acid (PFDA) 48.0 7.80 20.0 ng/L 0200 1
Perfluorododecanoic acid (PFDoA) u ND 6.60 20.0 ng/L 0200 1
Perfluoroheptanesulfonic acid U ND 6.60 19.0 ng/L 0200 1
(PFHpS)
Perfluoroheptanoic acid (PFHpA) 344 6.60 20.0 ng/L 0200 1
Perfluorohexanesulfonic acid 190 6.60 18.2 ng/L 0200 1
(PFHxS)
Perfluorononanesulfonic acid J 134 7.00 19.2 ng/L 0200 1
(PFNS)
Perfluorononanoic acid (PFNA) 4.1 6.60 20.0 ng/L 0200 1
Perfluorooctanesulfonamide U ND 6.60 18.6 ng/L 0200 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) 254 8.00 20.0 ng/L 0200 1
Perfluorooctanoic acid (PFOA) 884 7.00 20.0 ng/L 0200 1
Perfluoropentanesulfonic acid 28.1 6.60 18.8 ng/lL 0200 1
(PFPeS)
Perfluoropentanoic acid (PFPeA) 621 6.60 20.0 ng/L 0200 1
Perfluoroundecanoic acid (PFUdA) u ND 6.60 20.0 ng/L 0200 1
Fluorotelomer sulfonate 8:2 (8:2 U ND 132 384 ng/L 0200 10 J.S  10/02/19 0757 1921240 2
FTS)
Perfluorobutyric acid (PFBA) 743 66.0 200 ng/L 0200 10
Perfluorohexanoic acid (PFHxA) 2350 66.0 200 ng/lL 0200 10
Perfluorotetradecanoic acid U ND 66.0 200 ng/lL 0200 10
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 66.0 200 ng/lL 0200 10
Fluorotelomer sulfonate 4:2 (4:2 U ND 1320 3760 ng/L 0200 100 J.S  10/02/19 1200 1921240 3
FTS)
Fluorotelomer sulfonate 6:2 (6:2 U ND 1320 3800 ng/lL  0.200 100
FTS)

The following Prep Methods were performed:

Page 3 of 19 SDG: 490879 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Contact: Mr. Jim Riley

Project: Analytical forUpper Piedmont Regional Landfill

Client Sample ID:  7304-1 Project: NWRAO00119

Sample ID: 490879001 Client ID: NWRA001
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
EPA 537.1 Mod, PFAS, Compl PFCs Extractionin Liquid LM1 09/27/19 0830 1921239
The following Analytical Methods were performed:
Method Description Analyst Comments
1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
2 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
3 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit

Page 4 of 19 SDG: 490879 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forUpper Piedmont Regional Landfill
Client Sample ID:  7304-1 Project: NWRAO00119
Sample ID: 490879002 Client ID: NWRAO001
Matrix: Misc Liquid
Collect Date: 17-SEP-19 15:25
Receive Date: 20-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method

Semi-Volatile-GC/MS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"

1,4-Dioxane 177 5.00 10.0 ugll 0200 5 JMB3 09/24/19 1945 1919444 1

The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

SW846 3535A SW8270E SIM Prep 1,4-Dioxane Sw1 09/23/19 1200 1919441

The following Analytical Methods were performed:

Method Description Anayst Comments

1 SW846 3535A/8270E SIM

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits

1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 24.2 ug/L 40.0 61+ (70%-130%)
Received"

Notes:

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit

Page 5 of 19 SDG: 490879 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: November 8, 2019
NWRA - Carolinas Chapter Page 1of 7

1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 490879

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240

QC1204391614 LCS
Fluorotelomer sulfonate 4:2 (4:2 18.2 15.7 ng/L 86 (60%-145%) J.S 10/02/19 06:05
FTS)
Fluorotelomer sulfonate 6:2 (6:2 185 204 ng/L 110  (56%-143%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.7 17.5 ng/L 94  (57%-138%)
FTS)
N-ethylperfluoro-1- 195 19.3 ng/L 99  (63%-131%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 195 215 ng/L 111 (62%-133%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 17.2 16.6 ng/L 96  (68%-136%)
(PFBS)
Perfluorobutyric acid (PFBA) 195 19.7 ng/L 101 (70%-133%)
Perfluorodecanesulfonic acid 18.8 16.8 ng/L 89  (53%-142%)
(PFDS)
Perfluorodecanoic acid (PFDA) 195 18.0 ng/L 93  (62%-135%)
Perfluorododecanoic acid (PFDoA) 195 19.5 ng/L 100 (66%-131%)
Perfluoroheptanesulfonic acid 185 18.1 ng/L 98  (66%-138%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 195 17.9 ng/L 92  (67%-135%)
Perfluorohexanesulfonic acid 17.7 14.5 ng/L 82  (64%-137%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 195 189 ng/L 97  (67%-133%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490879 Page 20of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorononanesulfonic acid 18.7 175 ng/L 93 (66%-130%) JLS 10/02/19 06:05
(PFNS)
Perfluorononanoic acid (PFNA) 195 211 ng/L 108  (66%-134%)
Perfluorooctanesulfonamide 195 215 ng/L 111 (68%-137%)
(PFOSA)
Perfluorooctanesulfonic acid 195 19.8 ng/L 102 (61%-131%)
(PFOS)
Perfluorooctanoic acid (PFOA) 195 18.8 ng/L 97  (63%-145%)
Perfluoropentanesulfonic acid 18.3 16.5 ng/L 90  (62%-139%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 195 19.3 ng/L 99  (69%-132%)
Perfluorotetradecanoic acid 19.5 225 ng/L 115  (65%-143%)
(PFTeDA)
Perfluorotridecanoic acid 195 19.9 ng/L 102 (57%-149%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 195 19.1 ng/L 98  (65%-134%)

QC1204391615 LCSD
Fluorotelomer sulfonate 4:2 (4:2 17.6 205 ng/L 26 116 (0%-35%) 10/02/19 06:14
FTS)
Fluorotelomer sulfonate 6:2 (6:2 17.9 17.6 ng/L 14 98 (0%-36%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.1 19.9 ng/L 13 110 (0%-39%)
FTS)
N-ethylperfluoro-1- 18.8 20.1 ng/L 4 107 (0%-25%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 18.8 219 ng/L 2 116 (0%-26%)

octanesulfonamidoacetic acid (N-
MeFOSAA)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490879 Page 3of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorobutanesulfonic acid 16.7 17.2 ng/L 4 103 (0%-30%) JLS 10/02/1906:14
(PFBS)
Perfluorobutyric acid (PFBA) 18.8 19.3 ng/L 2 102 (0%-30%)
Perfluorodecanesulfonic acid 18.2 17.2 ng/L 3 95 (0%-28%)
(PFDS)
Perfluorodecanoic acid (PFDA) 18.8 211 ng/L 16 112 (0%-29%)
Perfluorododecanoic acid (PFDoA) 18.8 19.0 ng/L 3 101 (0%-30%)
Perfluoroheptanesulfonic acid 17.9 17.7 ng/L 2 99 (0%-30%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 18.8 19.6 ng/L 9 104 (0%-30%)
Perfluorohexanesulfonic acid 17.2 16.8 ng/L 15 98 (0%-30%)
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 18.8 209 ng/L 10 111 (0%-23%)
Perfluorononanesulfonic acid 18.1 18.2 ng/L 4 101 (0%-27%)
(PFNS)
Perfluorononanoic acid (PFNA) 18.8 18.7 ng/L 12 99 (0%-27%)
Perfluorooctanesulfonamide 18.8 20.2 ng/L 6 107 (0%-30%)
(PFOSA)
Perfluorooctanesulfonic acid 18.8 19.9 ng/L 1 106 (0%-27%)
(PFOS)
Perfluorooctanoic acid (PFOA) 18.8 189 ng/L 0 100 (0%-30%)
Perfluoropentanesulfonic acid 17.7 17.3 ng/L 4 98 (0%-29%)

(PFPeS)
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 490879 Page 4of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoropentanoic acid (PFPeA) 18.8 20.0 ng/L 3 106 (0%-30%) JLS 10/02/1906:14
Perfluorotetradecanoic acid 18.8 20.6 ng/L 9 109 (0%-30%)
(PFTeDA)
Perfluorotridecanoic acid 18.8 17.7 ng/L 11 94 (0%-35%)
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) 18.8 212 ng/L 10 112 (0%-28%)

QC1204391613  MB
Fluorotelomer sulfonate 4:2 (4:2 u ND ng/L 10/02/19 05:56
FTS)
Fluorotelomer sulfonate 6:2 (6:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 8:2 (8:2 u ND ng/L
FTS)
N-ethylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid u ND ng/L
(PFBS)
Perfluorobutyric acid (PFBA) u ND ng/L
Perfluorodecanesulfonic acid u ND ng/L
(PFDS)
Perfluorodecanoic acid (PFDA) u ND ng/L
Perfluorododecanoic acid (PFDoA) u ND ng/L
Perfluoroheptanesulfonic acid u ND ng/L

(PFHpS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490879 Page 50f 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluoroheptanoic acid (PFHpA) u ND ng/L JLS 10/02/19 05:56
Perfluorohexanesulfonic acid u ND ng/L
(PFHxS)
Perfluorohexanoic acid (PFHxA) u ND ng/L
Perfluorononanesulfonic acid u ND ng/L
(PFNS)
Perfluorononanoic acid (PFNA) u ND ng/L
Perfluorooctanesulfonamide u ND ng/L
(PFOSA)
Perfluorooctanesulfonic acid u ND ng/L
(PFOS)
Perfluorooctanoic acid (PFOA) u ND ng/L
Perfluoropentanesulfonic acid u ND ng/L
(PFPeS)
Perfluoropentanoic acid (PFPeA) u ND ng/L
Perfluorotetradecanoic acid u ND ng/L
(PFTeDA)
Perfluorotridecanoic acid u ND ng/L
(PFTrDA)
Perfluoroundecanoic acid (PFUdA) u ND ng/L
Semi-Volatile-GC/MS
Batch 1919444
QC1204387349 LCS
**1,4-Dioxane-d8 4.00 355 ug/L 89  (70%-130%) JMB3 09/24/1912:24

Page 10 of 19 SDG: 490879 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490879 Page 60of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1919444
QC1204387350 LCSD
**1,4-Dioxane-d8 4.00 3.18 ug/L 79  (70%-130%) JMB3 09/24/19 12:49
QC1204387348 MB
1,4-Dioxane u ND ug/L 09/24/19 11:59
**1,4-Dioxane-d8 4,00 3.05 ug/L 76 (70%-130%)

Notes:

The Qualifiersin this report are defined as follows:

**  Analyteisasurrogate compound
Result isless than value reported
Result is greater than value reported
The TIC is a suspected aldol-condensation product
The target analyte was detected in the associated blank.
Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of the sample
Concentration of the target analyte exceeds the instrument calibration range
Analytical holding time was exceeded
See case narrative for an explanation
Valueis estimated
JINX Non Cadlibrated Compound

N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor

N Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor

N/A  RPD or %Recovery limits do not apply.

& &« T MmO O m > VvV A

N1 Seecasenarrative

ND Analyte concentration is not detected above the detection limit

NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

P Organics--The concentrations between the primary and confirmation columns/detectors is >40% different. For HPLC, the difference is >70%.

One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

o O

Sample results are rejected
U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.
UJ Compound cannot be extracted
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490879 Page 7of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
n RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value isless than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 490879

GC/MS Semivolatile

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2

Analytical Batch: 1919444

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2
Preparation Batch: 1919441

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490879002 7304-1

1204387348 Method Blank (MB)

1204387349 Laboratory Control Sample (LCS)
1204387350 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quiality Control (QC) Information

Surrogate Recoveries
Sample (See Below) did not meet surrogate recovery acceptance criteria. The sample was analyzed at a dilution.
As a result, one or more surrogates were diluted out of the acceptance limits.

Sample Analyte Value
490879002 (7304-1|1, 4-Dioxane-d§ 61* (70%-130%

Laboratory Control Sample Duplicate (LCSD)
An LCSD was used in place of matrix QC due to limited sample volume.

Technical Information

Sample Dilutions
Sample 490879002 (7304-1 ) was diluted due to the presence of one or more over-range target analytes.
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LCMSMS-Misc

Product: The Extraction and Analysis of Per and Polyfluroalkyl Substances Using LCMSMS
Analytical Method: EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

Analytical Procedure: GL-OA-E-076 REV# 7

Analytical Batches: 1921240 and 1921239

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

490879001 7304-1

1204391613 Method Blank (MB)

1204391614 Laboratory Control Sample (LCS)
1204391615 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Technical Information

Sample Dilutions

The following samples were diluted to bring the over range concentrations within the calibration range and/or
due to matrix interference that caused internal standards recoveries to fall outside the acceptance range.
490879001 (7304-1).

490879

Analyte
001

Fluorotelomer sulfonate 4:2 (4:2 FT§ 100X

Fluorotelomer sulfonate 6:2 (6:2 FTy 100X

Fluorotelomer sulfonate 8:2 (8:2 FT{ 10X

Perfluorobutyric acid (PFBA) 10X

Perfluorohexanoic acid (PFHxA) 10X

Perfluorotetradecanoic acid (PFTeD 10X

Perfluorotridecanoic acid (PFTrDA) | 10X

Miscellaneousinformation

Additional Comments
Additional sample volume was not provided for matrix QC. Also, reduced sample volumes were used for all
samples except 490876002 (7607-EB) due to elevated concentrations of target analytes.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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SAMPLE RECEIPT & REVIEW FORM ,

ci: NAA

077

Received By:

Carrier and Tracking Number

SDG/AR/ICOCAYork Ordpr: Hé ‘ ”Q t : ' E r
U
Date Received: ?//?/[?
‘7 ’ Cirele Applicable:
Field Services

lilﬂ ﬂiﬁ FedEx Ground  UPS, Courier  Other
F R 7?5? T 2398 <L AR ZSe3 35"

FP6R FOB12 JFEH -1 FPOR Z553 20y 17

with shipmem?

Suspected Hazard Information ;} £ {*If Net Counts > 100cpm on samples not marked “radioactive”, contact the Radiation Safety Group for further investigation.
. / Hazard Class Shipped: UN#:
. N29 e Radioactive Shij iant?
A)Shipped as 1 DOT Hazardous? If UN2910, Is the Radioactive Shipment Survey Compliant? Yes___ No___
B) Did the client designate the samples are to be / COC notation or radioactive stickers on containers equal client designation.
received as radioactive? :
daxi i arved* » - e : ’ P g
C) Did the RSO classify the samples as / E!la‘\xl.nrm:l\ f\c.:( gox;n[ls OgSQI;V;d [({Ob[s;rvcd Counts - Area Background Counts); @ CPM/ mR/tr
radioactive? assificd as: Rag ad 2 Rac . P
” = : .
Dj Did the client designate samples are COC notation or hazard labels'on containers equal client designation.”
hazardous? N ¥
azardous? -
/ IED or E is ves, select Hazards below,
. . . CB! Flammable  Foreign Soi Berylli ther:
E) Did the RSO identify possible hazards? PCB's mnable oreign Soil RCRA  Asbestos eryllivm Other;
. . ] X X
Sample Receipt Criterin = I ;‘: F Comments/Qualificrs (Required for Non-Conforming Items)
| Shipping containers received intact and f 4 Circle Applicable:  Seals broken Damaged container  Leaking container  Other (deseribe)
sealed? Y
5 Chain of custedy documents included Circle Applicable:  Client d and provided COC COC created upon receipt
2

3 {Samples requiring cold preservation
within (0 <6 deg. C)?*

/|

fce Packs Other:

P
Prescrvation .\-Ic(hod:é%/l}p)
*all temperatures arcreCorded in Celsius

Ed 2

Dryice None

o
TEMP: Z

temperature gun?

Daily check performed and passed on IR

R *
e~

Temperature Device Serinl #:__7.
Secondary Temperature Device Serial # (If Applicable):

5 |Sample containers intact and sealed?

at proper pH?

Samples requiring chemical preservation

e

V

ainer Oty (deseribe)

Circle Applicable:  Sealghroken

faged contaige®  Leaking co

Sample ID's and Containers Affected;

If Preservation added, Lo:

Do any samples require Volatile
Analysis?

I Yes, are Encores or Soil Kits present for solids? Yes__No__ NA__(If yes, take to VOA Freezer)

Do liquid VOA vials contnin acid preservation? Ves No,

NA___ (If unknown, select No)
Are liquid VOA vials free of headspace? Yes__ No__ NA__ ' :
Sample 1D's and containers affected:

& 1Samples received within holding time?

D' and tests affected:

Sample ID's on COC match ID's on
bottles?

ID's and containers affected:

on bottles?

Date & time o COC match date & time

Circle Applicable: No dates on containers  No finnes on contaimers . COC wmissing info  Other (describe)

Number of containers received match
number indicated on COC?

Circle Applicable:  No container count on COC Otlver (describe)

Are sample containers identitiable as
GEL provided? .

COC form is properly signed in
relinquished/received sections?

Circle Applicable: Woum (describe)

(Use Co fon Form il needed):

A3

PN {or PMA) review: fnitinls ‘_\_M}(wm
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TR SAMPLE RECEIPT & REVIEW FORM

Client: W SDG/AR/ICOC/Work Order: L“( v OX /] ﬂ)
Received By: 7 ; 17 Date Received: W
J “’ Cirele Applicable:
chx xpress>» FedEx Ground  UPS  Field Services  Courier  Other
Carrier and Tracking Number %Zﬁ %% g ?9 g"/
FPER S522 S zy
Suspected Hazard Information 3 Z [*If Net Counts > (00cpm on samples not marked “radioactive”, contact the Radiation Safety Group for further investigation.
Hazard Class Shipped: UN#:
\jShipped as a DOT Hazardous? / IFLIN2910, s the Radioactive Shipment Survey Compliamt? Yes__ No___
£ € v
B) Did the client designate the samples are to be / COC notation or radioactive stickers on contaitiers equal client designation.
received as radioactive? :
C) Did the RSO classify the samples as Maximum Net Counts Observed* (Observed Counts - Area Background Counts): é CPM / mR/MHr
radivactive? T Classified as: Rad I Rad2 Rad3
D) Did the client designate samples are COC notation or hazard fabels an containers equal cliént designation.
hazardous?
£ D or £ is yes, select Hazards below,
E) Did the RSO identify possible hazards? PCB's Flammable Foreign Soil  RCRA  Asbestos Bervilium  Other:
azards?
Sample Receipt Criteria E J é z Comments/Qualifiers (Required for Non-Conforming Items)
Shipping containers received intact and Circle Applicable:  Seals broken  Damaged container Leaking container  Other {describe)
H = -
sealed? .
) Chain of custody documents included - Circle Applicable:  Client contacted and provided COC COC ereated upon receipt
with shipment? !
3 |Samples requiring cold preservation Preservation Metho et lcc;-) lee Packs  Dryice None Other N &
within (0 < 6 deg, C)?* *all temperatures ar fded in Celsius TEMP:
= = - -y > 3 . F R
, |Daily check performed and passed on IR Temperature Device 5"“‘{#: - =
4 temperature gun? Secondary Temperature Device Serial # (If Applicable):
‘ Circle Applicable:  Seals broken Damaged container  Leaking container  Other (describe)
5 [Sample containers intact and sealed? :
-
6 Samples requiring chemical preservation Sample 1Y's and Containers Affceted:
H
a9
at proper pH? If Preservation added, Lo
HE Yes, are Encores or Soil Kits present for solids? Yes__No___ NA__ (IFyes, take to VOA Freezer)
Do any samples require Volatile Do liquid VOA vials contain acid preservation? Yes___ No___ NA___(Ifunknown, select No)
7 . Analysis? Are liquid VOA vials free of headspace”? Yes___ No__ NA__ :
Sumple 1D)'s and containers aftected:
) D' and tests affected:
8 |Samples received within holding time?
) Sample ID's on COC match [D's on . 1D's and containers affected:
bottles? .
ate & Hme on ate me Circle Applicable: No dates on containers  No times on containers  COC missing info  Other (describe)
1 Date & time on COC match date & time
on bottles?
. Number of containers received match ‘ Circle Applicable: No container count on COC Other (describe)
number indicated on COC?
13 JAre sample containers identifiable as .
GEL provided? -
13 COC form is properly signed in Circle Applicable: ot relinquished ¥ Other (describe)
relinguished/received sections? Ardk 4, ‘
Comments (Use Continuation Form if neded)’ -

Date 7/,5 (m Page \,, of ‘

PM (or PMA) review: Initinls () .
v GL-CHL-SR-001 Rev 6
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List of current GEL Certifications as of 08 November 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

November 08, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for Sampson County Disposal, LLC
Work Order: 490881

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 19, 2019 and September 20, 2019. This revised data report has been
prepared and reviewed in accordance with GEL'’s standard operating procedures. This package was revised to
include PFPeA and PFOA.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 490881 GEL Work Order: 490881

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

J See case narrative for an explanation

J Value is estimated

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by

Page 2 of 20 SDG: 490881 Rev1



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forSampson County Disposal, LLC
Client Sample ID: 8202-1 Project: NWRAO00119
Sample ID: 490881001 Client ID: NWRAOQO01
Matrix: Misc Liquid
Collect Date: 18-SEP-19 12:20
Receive Date: 19-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
Fluorotelomer sulfonate 4:2 (4:2 U ND 13.2 37.6 ng/k 0200 1 JS 10/02/19 1007 1921240 1
FTS)
N-ethylperfluoro-1- 43.8 13.2 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methyl perfluoro-1- 104 132 40.0 ng/L 0200 1
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorodecanesulfonic acid U ND 6.60 19.4 ng/L 0200 1
(PFDS)
Perfluorodecanoic acid (PFDA) 90.9 7.80 20.0 ng/L 0200 1
Perfluorododecanoic acid (PFDoA) J 9.17 6.60 20.0 ng/L 0200 1
Perfluoroheptanesulfonic acid U ND 6.60 19.0 ng/lL 0200 1
(PFHpS)
Perfluorohexanesulfonic acid 424 6.60 18.2 ng/lL 0200 1
(PFHXS)
Perfluorononanesulfonic acid U ND 7.00 19.2 ng/L 0200 1
(PFNS)
Perfluorononanoic acid (PFNA) 128 6.60 20.0 ng/lL 0200 1
Perfluorooctanesulfonamide U ND 6.60 18.6 ng/L 0200 1
(PFOSA)
Perfluorooctanesulfonic acid (PFOS) 222 8.00 20.0 ng/L 0200 1
Perfluorooctanoic acid (PFOA) 1790 7.00 20.0 ng/L 0200 1
Perfluoropentanesulfonic acid 61.0 6.60 18.8 ng/L 0200 1
(PFPeS)
Perfluoroundecanoic acid (PFUdA) J 10.2 6.60 20.0 ng/L 0200 1
2,3,3,3-Tetrafluoro-2- 10800 330 1000 ng/L 0200 50 JS 10/02/19 0806 1921240 2
(1,1,2,2,3,3,3-heptafluoropropoxy)-
propanoic acid (PFPrOPrA)
Fluorotelomer sulfonate 8:2 (8:2 U ND 660 1920 ng/L  0.200 50
FTS)
Perfluorobutanesulfonic acid (PFBS) 7530 330 890 ng/L  0.200 50
Perfluorobutyric acid (PFBA) 4770 330 1000 ng/lL  0.200 50
Perfluoroheptanoic acid (PFHpA) 5520 330 1000 ng/L  0.200 50
Perfluorohexanoic acid (PFHxA) 6730 330 1000 ng/L  0.200 50
Perfluorotetradecanoic acid U ND 330 1000 ng/L 0200 50
(PFTeDA)
Perfluorotridecanoic acid (PFTrDA) U ND 330 1000 ng/L 0200 50
Fluorotelomer sulfonate 6:2 (6:2 U ND 1320 3800 ng/L  0.200 100 JS 10/02/19 1209 1921240 3
FTS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Contact: Mr. Jim Riley

Project: Analytical forSampson County Disposal, LLC

Client Sample ID:  8202-1 Project: NWRAO00119

Sample ID: 490881001 Client ID: NWRAQ01
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
LCMSMS PFCs
EPA 537Mod PFCs by LC-MS/MS "As Received"
Perfluoropentanoic acid (PFPeA) 86400 660 2000 ng/lL  0.200 100
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
EPA 537.1 Mod, PFAS, Compl PFCs Extraction in Liquid LM1 09/27/19 0830 1921239
The following Analytical Methods were performed:
Method Description Analyst Comments
1 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
2 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15
3 EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

Notes:

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 8, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forSampson County Disposal, LLC
Client Sample ID:  8202-1 Project: NWRAO00119
Sample ID: 490881002 Client ID: NWRAQ01
Matrix: Misc Liquid
Collect Date: 18-SEP-19 12:20
Receive Date: 20-SEP-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method

Semi-Volatile-GC/MS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"

1,4-Dioxane 184 5.00 10.0 ugll 0200 5 JMB3 09/24/19 2011 1919444 1

The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

SW846 3535A SW8270E SIM Prep 1,4-Dioxane Sw1 09/23/19 1200 1919441

The following Analytical Methods were performed:

Method Description Anayst Comments

1 SW846 3535A/8270E SIM

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits

1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 27.7 ug/L 40.0 69 (70%-130%)
Received"

Notes:

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: November 8, 2019
NWRA - Carolinas Chapter Page 1of 7

1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 490881

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240

QC1204391614 LCS
2,3,3,3-Tetrafluoro-2- 195 17.1 ng/L 88 (70%-137%) JLS 10/02/19 06:05
(1,1,2,2,3,3,3-
heptafl uoropropoxy)-propanoic
acid (PFPrOPrA)
Fluorotelomer sulfonate 4:2 (4:2 18.2 15.7 ng/L 86  (60%-145%)
FTS)
Fluorotelomer sulfonate 6:2 (6:2 185 204 ng/L 110  (56%-143%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.7 175 ng/L 94  (57%-138%)
FTS)
N-ethylperfluoro-1- 195 19.3 ng/L 99  (63%-131%)
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 195 215 ng/L 111 (62%-133%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 17.2 16.6 ng/L 96  (68%-136%)
(PFBS)
Perfluorobutyric acid (PFBA) 195 19.7 ng/L 101 (70%-133%)
Perfluorodecanesulfonic acid 18.8 16.8 ng/L 89  (53%-142%)
(PFDS)
Perfluorodecanoic acid (PFDA) 195 18.0 ng/L 93  (62%-135%)
Perfluorododecanoic acid (PFDoA) 195 19.5 ng/L 100 (66%-131%)
Perfluoroheptanesulfonic acid 185 18.1 ng/L 98  (66%-138%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 195 17.9 ng/L 92  (67%-135%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490881 Page 20of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorohexanesulfonic acid 17.7 145 ng/L 82 (64%-137%) JS 10/02/19 06:05
(PFHxS)
Perfluorohexanoic acid (PFHxA) 195 189 ng/L 97  (67%-133%)
Perfluorononanesulfonic acid 18.7 175 ng/L 93  (66%-130%)
(PFNS)
Perfluorononanoic acid (PFNA) 195 211 ng/L 108  (66%-134%)
Perfluorooctanesulfonamide 19.5 215 ng/L 111 (68%-137%)
(PFOSA)
Perfluorooctanesulfonic acid 19.5 19.8 ng/L 102 (61%-131%)
(PFOS)
Perfluorooctanoic acid (PFOA) 195 18.8 ng/L 97  (63%-145%)
Perfluoropentanesulfonic acid 18.3 16.5 ng/L 90  (62%-139%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 195 19.3 ng/L 99  (69%-132%)
Perfluorotetradecanoic acid 195 225 ng/L 115  (65%-143%)
(PFTeDA)
Perfluoroundecanoic acid (PFUdA) 195 19.1 ng/L 98  (65%-134%)

QC1204391615 LCSD
2,3,3,3-Tetrafluoro-2- 18.8 18.1 ng/L 5 96 (0%-30%) 10/02/19 06:14
(1,1,2,2,3,3,3
heptafl uoropropoxy)-propanoic
acid (PFPrOPrA)
Fluorotelomer sulfonate 4:2 (4:2 17.6 205 ng/L 26 116 (0%-35%)
FTS)
Fluorotelomer sulfonate 6:2 (6:2 17.9 17.6 ng/L 14 98 (0%-36%)
FTS)
Fluorotelomer sulfonate 8:2 (8:2 18.1 19.9 ng/L 13 110 (0%-39%)

FTS)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490881 Page 3of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
N-ethylperfluoro-1- 18.8 20.1 ng/L 4 107 (0%-25%) JLS 10/02/19 06:14
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- 18.8 219 ng/L 2 116 (0%-26%)
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid 16.7 17.2 ng/L 4 103 (0%-30%)
(PFBS)
Perfluorobutyric acid (PFBA) 18.8 19.3 ng/L 2 102 (0%-30%)
Perfluorodecanesulfonic acid 18.2 17.2 ng/L 3 95 (0%-28%)
(PFDS)
Perfluorodecanoic acid (PFDA) 18.8 211 ng/L 16 112 (0%-29%)
Perfluorododecanoic acid (PFDoA) 18.8 19.0 ng/L 3 101 (0%-30%)
Perfluoroheptanesulfonic acid 17.9 17.7 ng/L 2 99 (0%-30%)
(PFHPS)
Perfluoroheptanoic acid (PFHpA) 18.8 19.6 ng/L 9 104 (0%-30%)
Perfluorohexanesulfonic acid 17.2 16.8 ng/L 15 98 (0%-30%)
(PFHxS)
Perfluorohexanoic acid (PFHxA) 18.8 209 ng/L 10 111 (0%-23%)
Perfluorononanesulfonic acid 18.1 18.2 ng/L 4 101 (0%-27%)
(PFNS)
Perfluorononanoic acid (PFNA) 18.8 18.7 ng/L 12 99 (0%-27%)
Perfluorooctanesulfonamide 18.8 20.2 ng/L 6 107 (0%-30%)
(PFOSA)
Perfluorooctanesulfonic acid 18.8 19.9 ng/L 1 106 (0%-27%)

(PFOS)
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 490881 Page 4of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorooctanoic acid (PFOA) 18.8 189 ng/L 0 100 (0%-30%) JLS 10/02/1906:14
Perfluoropentanesulfonic acid 17.7 17.3 ng/L 4 98 (0%-29%)
(PFPeS)
Perfluoropentanoic acid (PFPeA) 18.8 20.0 ng/L 3 106 (0%-30%)
Perfluorotetradecanoic acid 18.8 20.6 ng/L 9 109 (0%-30%)
(PFTeDA)
Perfluoroundecanoic acid (PFUdA) 18.8 212 ng/L 10 112 (0%-28%)

QC1204391613  MB
2,3,3,3-Tetrafluoro-2- v ND ng/L 10/02/19 05:56
(1,1,2,2,3,3,3-
heptafluoropropoxy)-propanoic
acid (PFPrOPrA)
Fluorotelomer sulfonate 4:2 (4:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 6:2 (6:2 u ND ng/L
FTS)
Fluorotelomer sulfonate 8:2 (8:2 u ND ng/L
FTS)
N-ethylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
EtFOSAA)
N-methylperfluoro-1- u ND ng/L
octanesulfonamidoacetic acid (N-
MeFOSAA)
Perfluorobutanesulfonic acid u ND ng/L
(PFBS)
Perfluorobutyric acid (PFBA) u ND ng/L
Perfluorodecanesulfonic acid u ND ng/L
(PFDS)
Perfluorodecanoic acid (PFDA) u ND ng/L
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490881 Page 50f 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Perfluorinated Compounds
Batch 1921240
Perfluorododecanoic acid (PFDoA) u ND ng/L JLS 10/02/19 05:56
Perfluoroheptanesulfonic acid u ND ng/L
(PFHPS)
Perfluoroheptanoic acid (PFHpA) u ND ng/L
Perfluorohexanesulfonic acid u ND ng/L
(PFHxXS)
Perfluorohexanoic acid (PFHxA) u ND ng/L
Perfluorononanesulfonic acid u ND ng/L
(PFNS)
Perfluorononanoic acid (PFNA) u ND ng/L
Perfluorooctanesulfonamide u ND ng/L
(PFOSA)
Perfluorooctanesulfonic acid u ND ng/L
(PFOS)
Perfluorooctanoic acid (PFOA) u ND ng/L
Perfluoropentanesulfonic acid u ND ng/L
(PFPeS)
Perfluoropentanoic acid (PFPeA) u ND ng/L
Perfluorotetradecanoic acid u ND ng/L
(PFTeDA)
Perfluoroundecanoic acid (PFUdA) u ND ng/L
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 490881 Page 60of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1919444
QC1204387349 LCS
**1,4-Dioxane-d8 4.00 3.55 ug/L 89  (70%-130%) JMB3 09/24/19 12:24
QC1204387350 LCSD
**1,4-Dioxane-d8 4.00 3.18 ug/L 79  (70%-130%) 09/24/19 12:49
QC1204387348 MB
1,4-Dioxane u ND ug/L 09/24/19 11:59
**1,4-Dioxane-d8 4.00 3.05 ug/L 76 (70%-130%)

Notes:

The Qualifiersin this report are defined as follows:
**  Analyteisasurrogate compound

N

Result is less than value reported

Result is greater than value reported

The TIC is a suspected aldol-condensation product

The target analyte was detected in the associated blank.
Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample
Concentration of the target analyte exceeds the instrument calibration range
Analytical holding time was exceeded

See case narrative for an explanation

Vaueis estimated

JNX  Non Calibrated Compound

N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor

N Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor
N/A  RPD or %Recovery limits do not apply.

& & T MmO O @ > V

N1 Seecasenarrative

ND Analyte concentration is not detected above the detection limit

NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

P Organics--The concentrations between the primary and confirmation columns/detectorsis >40% different. For HPLC, the difference is >70%.

One or more quality control criteria have not been met. Refer to the applicable narrative or DER.
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 490881 Page 7of 7
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time

R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

UJ Compound cannot be extracted

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y QC Samples were not spiked with this compound

N RPD of sample and duplicate evaluated using +/-RL. Concentrations are <56X the RL. Qualifier Not Applicable for Radiochemistry.

h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sampleis greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 490881

GC/MS Semivolatile

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2

Analytical Batch: 1919444

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2
Preparation Batch: 1919441

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SamplelD# Client Sampleldentification

490881002 8202-1

1204387348 Method Blank (MB)

1204387349 Laboratory Control Sample (LCS)
1204387350 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quiality Control (QC) Information

Surrogate Recoveries
Sample (See Below) did not meet surrogate recovery acceptance criteria. The sample was analyzed at a dilution.
As a result, one or more surrogates were diluted out of the acceptance limits.

Sample Analyte Value
490881002 (8202-11, 4-Dioxane-d{ 69* (70%-130%

Laboratory Control Sample Duplicate (LCSD)
An LCSD was used in place of matrix QC due to limited sample volume.

Technical Information

Sample Dilutions
Sample 490881002 (8202-1) was diluted due to the presence of one or more over-range target analytes.
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LCMSMS-Misc

Product: The Extraction and Analysis of Per and Polyfluroalkyl Substances Using LCMSMS
Analytical Method: EPA 537.1 Mod, PFAS, Compliant with QSM Table B-15

Analytical Procedure: GL-OA-E-076 REV# 7

Analytical Batches: 1921240 and 1921239

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample|D# Client Sampleldentification

490881001 8202-1

1204391613 Method Blank (MB)

1204391614 Laboratory Control Sample (LCS)
1204391615 Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Technical Information

Sample Dilutions

The following samples were diluted to bring the over range concentrations within the calibration range and/or
due to matrix interference that caused internal standards recoveries to fall outside the acceptance range.
490881001 (8202-1).

490881

Analyte

001
2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)-propanoic acid (PFPr{ 50X
Fluorotelomer sulfonate 6:2 (6:2 FTS) 100X
Fluorotelomer sulfonate 8:2 (8:2 FTS) 50X
Perfluorobutanesulfonate (PFBS) 50X
Perfluorobutyric acid (PFBA) 50X
Perfluoroheptanoic acid (PFHpA) 50X
Perfluorohexanoic acid (PFHxA) 50X
Perfluoropentanoic acid (PFPeA) 100X
Perfluorotetradecanoic acid (PFTeDA) 50X
Perfluorotridecanoic acid (PFTrDA) 50X

Miscellaneousinformation

Additional Comments
Additional sample volume was not provided for matrix QC. Also, reduced sample volumes were used for all
samples except 490876002 (7607-EB) due to elevated concentrations of target analytes.

Certification Statement

Page 14 of 20 SDG: 490881 Rev1



Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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7 SAMPLE RECEIPT & REVIEW FORM ,

Client: N W F, A SDGIARICOC/Work Ordpr:

YoM 71 KK

Received By: '/?77{‘ Date Received: Z/ / 7/[ ?

-0

e

Circle Applicable:

FedEx Ground  UPS  Field Services Courier  Other

Carrier and Tracking Number sz 77 5’ E 5 5/%{ M[ao/ /Z%€02 72 56)3 36//,/3' 44&/ ’
PP6R FOB)2 ZF6H L) PR P583 204017

oy

with shipment?

Suspected Hazard Information E 2 |*1f Net Counts > {00cpm on samples not marked “radionctive”, contact the Radiation Safety Group for further investigation,
Hazard Class Shipped: UN#:
A)Shipped as a DOT Hazardous? IEUN2910, Is the Radioactive Shipment Survey Compliant? Yes___ No___
as; !
B) Did the client designate the samples are to be / COC notation or radicactive stickers on containers equal client designation.
received as radioactive? ; )
C) Did the RSO classify the samples as / Maximum Net Counts Observed* (Observed Cownts - Area Background Counts) @ CPM/ mBR/Hr
3 ; k
P assified as: R ad 2 3
radioactive? i} Classified as: Rad I Rad Rad 3 P -
=

D) Did the client designate samples are COC notation or hazard tabels on containers equal client designation. '
hazardous? 1 ¢

azardous? .

If D or € is yes, select Hazards below,
E) Did the RSO identify possible hazards? PCB’s Flammable Foreign Soil  RCRA  Asbestos  Benyllium  Other:
azards?
Sample Receipt Criteria é l é 2 Comments/Qualifiers (Required for Non-Conforming Items)
, Shipping containers received intact and ,§ ; Circle Applicable:  Seals broken  Damuged container _ Leaking container  Other (deseribe)
sealed? :
5 Chain of custody documents included L Circle Applicable:  Client d and provided COC CQC created upon receipt

Samples requiring cold preservation Preservation Mclhod:éf’c/t(&y‘ fee Packs
3 within (0 <6 de:C)"* / *all temperatures arcrecorded in Celsius

Dryice None Other: o
TEMP: Z

Affected:

¢ [Samples requiring chemical preservation Sample 1D's and Containers
at proper pH?

I Presecvation added, Lottt

oy . . - . L]
. |Daily check performed and passed on IR 3 Femperature Device Serial #: 2. il
4 temperature gun? %5 | |Sccondary Temperature Device Serial # (If Applicable):
o . .
Bt Circle Applicable:  Scalgliroken Leaking cogtainer  Othgr (describe)
5 1Sample containers intact and sealed?

If Yes, arc Encores or Soil Kits present for solids? Yes__ No__ NA___(If yes, take to VOA Freezer)

Do any samples require Volatile Do liquid VOA vials contain acid preservation? Yes___ No__ NA__ (If unknown, select No)
. :
7 l Analysis? el / Are liquid VOA vials free of headspace? Yes____ No__ NA__ ! :
. {Swnple 1D's and containers affected:
2
) o o o D' and tests affected:
8§ [Samples received within holding time?
‘ . : i 1D's and containers atfected:
9 Sample ID's on COC match {D's on < i
bottles? 2
Date & time o COC match date & time Circle Applicable: No dates on containers  No times on containers  COC missing info  Other (describe)
1Y
on bottles?
Number of containers received match Pt Cirele Applicable: No container count on COC - Other (deseribe)
it Lo ) 5
number indicated on COC? 3
1z Are sample containers identifiable as £
GEl, provided? : s

relinquished/received sections?

13 COC form is properly signed in s /Circlc Applicable: Womcr (deseribe)

Comments (Use Continuation Form if needed):

A frgm,

P $ Py Y A
P (or PMA) review: nitials WN Dah!/\‘ \\’l/ IDW\‘\(Z\ Page ”.,_l Qt'.,.._\__
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’\' “‘)' 1113

TR SAMPLE RECEIPT & REVIEW FORM

Client: W?} ,Zk SDG/ARICOC/Wark Order: L‘“’Q [){( g,

Received By: %77% Date Received: 7 E/? 4
\] L Circle Applicable;

l-edE.\ Npress> FedEx Ground  UPS  Field Services  Courier  Other

FAOR S6°3F =
FPER 8528 sz

Suspected Hazard Information }f_" £ |¥If Net Counts > 100cpm on samples not marked “radioactive”, contact the Radiation Safety Group for further investigation.
Hazard Class Shipped: UN#:

A)Shipped as 2 DOT Hazardous? £ UN2910, Is the Radioactive Shipment Survey Compliant? Yes___ No___
[ .

B) Did the client designate the samples are to be

COC notation or radioactive stickers on containers equal client designation.
received as radioactive?

radionctive? Classified ns: Rad { Rad2 Rad3

- .
D) Did the client designate samples.are

b COC notation’or hazard fabels on containers equal client designation.
hazardous?

IFD or Eis yes, select Hazards below,
PCB's Flammable Foreign Soil  RCRA  Asbestos Beryllium  Other:

C) Did the RSO classify the samples as / Maximum Net Counts Observed* (Observed Counts - Area Background Counts): @ CPM / mR/Hr

E) Did the RSO identify possible hazards?

* . . @«
Sample Reeeipt Criteria = j é 2 Comments/Qualifiers (Required for Non- -Conforming ftems)
Shipping containers received intact and Circle Applicable:  Seals broken Damaged container  Leaking container  Other (describe)
1 g
scaled?

Chain of custody documents included L Circle Applicable:  Client f and provided COC COC ereated upon receipt

with shipment?

Samples requiring cold preservation Preservation Mc(how fce Packs  Dryice None Other: o
3 within (0 < 6 dea cy / *all temperatures an tded in Celsius TEMP:

oYy . L)
4 {Daily check performed and passed on IR e Femperature Device Serial #: M::éé_
4 N 9 i Secondary Temperature Device Serial 4 (I Applicable):
temperature gun? !
g4 Circle Applicable:  Scals broken Damaged container  Leaking container  Other {deseribe)
5 {Sample containers intact and sealed? ;-
p Samples requiring chemical preservation Sample ID's and Containers Affected:
9
at proper pH? {f Preservation ndded. Lotk:
If Yes, are Encores or Soil Kits prescnt for solids? Yes . No N If yes, take to VOA Freezer)
: p . No___ NA__ (Ify
Do any samples require Volatile £ Do tiquid VOA vials contain acid prescrvation? Yes__ No___ NA__ ({funknown, select No)
7 : : : Are liquid VOA vials free of headspace? Yes No NA
Analysis? | e MO A
3 Sample [D's and containers aflected:

. . {D's and tests affected:
8 Samples received within holding time?

Sample ID's on COC match [D's on de 1D's and containers affected:
bottles?

Date & time oy COC match date & time Circle Applicable: No dates on contniners  No times on containers  COC missing info  Other (describe)
on bottles?

Number of containers received mateh P Circle Applicable:  No container count on COC Other (describe)
number indicated on COC?

12 jAre sample containers identifiable as E
GFEL provided?

i .
13 COC form is properly signed in b / Circle Applicable: - ot relinquished ¥ Other (describe)
relinquished/received sections? Ak 4, ~

Comments (Use Continuation Form if wébded)’ 7

PM (or PMA) review: Initinls |

Date % 7/5 ! !m Page _\_ ofj..m

GL-CHL-SR-001 Rev 6
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List of current GEL Certifications as of 08 November 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

October 14, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for Great Oak Landfill
Work Order: 491597

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on October 01, 2019. This original data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures

Page 1 of 11 SDG: 491597



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 491597 GEL Work Order: 491597

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by

Page 2 of 11 SDG: 491597



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  October 14, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202
Contact: Mr. Jim Riley
Project: Analytical forGreat Oak Landfill
Client Sample ID: 7607-EB Project: NWRAO00119
Sample ID: 491597001 Client ID: NWRAQ01
Matrix: Misc Liquid
Collect Date: 30-SEP-19 09:55
Receive Date: 01-OCT-19
Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method

Semi-Volatile-GC/MS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"

1,4-Dioxane U ND 0.100 0.400 ugll 0020 1 JMB3 10/08/19 1130 1924252 1

The following Prep Methods were performed:

Method Description Analyst Date Time PrepBatch

SW846 3535A SW8270E SIM Prep 1,4-Dioxane S 10/07/19 1230 1924251

The following Analytical Methods were performed:

Method Description Anayst Comments

1 SW846 3535A/8270E SIM

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits

1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 3.43 ug/L 4.00 86 (70%-130%)
Received"

Notes:

Column headers are defined as follows:

DF: Dilution Factor Lc/LC: Critical Level
DL: Detection Limit PF: Prep Factor
MDA: Minimum Detectable Activity RL: Reporting Limit

MDC: Minimum Detectable Concentration SQL: Sample Quantitation Limit

Page 3 of 11 SDG: 491597



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  October 14, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Contact: Mr. Jim Riley

Project: Analytical forGreat Oak Landfill

Client Sample ID:  7607-2 Project: NWRAO00119

Sample ID: 491597002 Client ID: NWRAQ01

Matrix: Misc Liquid

Collect Date: 30-SEP-19 10:35

Receive Date: 01-OCT-19

Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
Semi-Volatile-GC/IMS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"
1,4-Dioxane 469 20.0 40.0 ugll 0200 20 JMB3 10/08/19 1154 1924252 1
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
SW846 3535A SW8270E SIM Prep 1,4-Dioxane S 10/07/19 1230 1924251
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW846 3535A/8270E SIM
Surrogate/Tracer Recovery — Test Result Nominal  Recovery% Acceptable Limits
1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 47.1 ug/L 40.0 118 (70%-130%)

Received"

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Page 4 of 11 SDG: 491597

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC SU m mary Report Date: October 14, 2019
NWRA - Carolinas Chapter Page 10of 2
1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 491597

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Semi-Volatilee-GC/MS
Batch 1924252
QC1204398479 LCS
**1,4-Dioxane-d8 4.00 3.61 ug/L 90 (70%-130%) JMB3 10/08/19 11:05

QC1204398478 MB
1,4-Dioxane v ND ug/L 10/08/19 10:40

**1,4-Dioxane-d8 4.00 4.22 ug/L 105  (70%-130%)

QC1204398483 491597002 MS
**1,4-Dioxane-d8 40.0 47.1 42.2 ug/L 106  (70%-130%) 10/08/19 12:19

QC1204398484 491597002 MSD
**1,4-Dioxane-d8 40.0 47.1 35.1 ug/L 88  (70%-130%) 10/08/19 12:44

Notes:

The Qualifiersin this report are defined as follows:
**  Analyteis asurrogate compound

N

Result isless than value reported

Result is greater than value reported

The TIC is a suspected aldol-condensation product

The target analyte was detected in the associated blank.
Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample
Concentration of the target analyte exceeds the instrument calibration range
Analytical holding time was exceeded

See case narrative for an explanation

Valueis estimated

JNX  Non Calibrated Compound

&« &« T mMmOoOO w>» VvV

N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor

N Presumptive evidence based on mass spectral library search to make atentative identification of the analyte (TIC). Quantitation isbased on nearest
internal standard response factor

Page 5 of 11 SDG: 491597



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 491597 Page 2of 2

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time

N/A  RPD or %Recovery limits do not apply.

N1
ND
NJ
P

o O

uJ
X
Y

AN

h

See case narrative

Analyte concentration is not detected above the detection limit

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Organics--The concentrations between the primary and confirmation columng/detectors is >40% different. For HPLC, the difference is >70%.
One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

Sample results are rejected

Anayte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Compound cannot be extracted

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

QC Samples were not spiked with this compound

RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteriawhen the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate valueisless than 5X the RL, acontrol limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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GC/MS Semivolatile
Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 491597

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2

Analytical Batch: 1924252

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2
Preparation Batch: 1924251

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SampleID# Client Sampleldentification

491597001 7607-EB

491597002 7607-2

1204398478 Method Blank (MB)

1204398479 Laboratory Control Sample (LCS)

1204398483 491597002(7607-2) Matrix Spike (MS)
1204398484 491597002(7607-2) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quiality Control (QC) Information

Spike Recovery Statement

The MS and MSD (See Below) spike recoveries were not within the acceptance limits. There was a detected
presence of 1,4-Dioxane above the reporting limits in the un-spike parent sample that caused a biased calculated
spike recovery result in the MS and MSD. The data results have been reported.

Sample Analyte Value
1204398483 (7607-2MS)| 1, 4-Dioxane 0* (70%-130%
1204398484 (7607-2MSI 1, 4-Dioxane 0* (70%-130%

Technical Information

Sample Dilutions

Samples 1204398483 (7607-2MS), 1204398484 (7607-2MSD) and 491597002 (7607-2) were diluted due to the
presence of non-target analytes. The data from the dilutions are reported. Samples 1204398483 (7607-2MS),
1204398484 (7607-2MSD) and 491597002 (7607-2) were diluted due to the presence of one or more over-range

Page 7 of 11 SDG: 491597



target analytes.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Page 8 of 11 SDG: 491597
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SAMPLE RECEIPT & REVIEW FORM

U597

e
o
Clicat: SDG/ARICOCIWaork Order: . \ E‘L .
Received By: Date Received: } O - i - [ (’{
i Circle Applicable:
FEEN Express “yFedEx Ground UPS  Field Services Courier  Other
Carrier and Tracking Number
T3 B J2ielo
Suspected Hazard Information E 2 ]*If Net Counts > 100cpm on samples not marked “radioactive”, contact the Radiation Safety Group for further investigation.
,l’ﬂ:nrd Class Shipped: N#:
A)Shipped as a DOT Hazacdous? V [£UN2910, Is the Radioactive Shipment Survey Complmm” Yes__No___
B) Did the client designate the samples are to be {O’C notation or radioactive stickers on containers equal client designation.
received as radioactive? \/
C) Did the RSO classify the samples as )v(\lmum Net Counts Observed* (Observed Counts - Arca Backyground Counts): ;(_P___CPM / mYHr
radioactive? yAClssified as: Rad ! Rad2 Rad3
%
D) Did the client designate samples arc ‘f COC notation or hazard labels on containers equal elient designation.
hazardous? ye
i D or E is yes, select Hazards below.
E) Did the RSO identify possible hazards? eces Flamimable Foreign Soil  RCRA  Asbestos Benyllium  Other:
Sample Receipt Criteria E ‘ é z Comments/Qualifiers (Required for Non- -Conforming {tenms)
1 Shipping containers received intact and £y Circle Applicable:  Seals broken D ged Leaking Other {describe)
&
sealed? > ':3
o .
2 Chain of custody documems included \/ ’i:‘:; Circle Applicable:  Clicat contacted and provided COC CQC crcated upon receipt
with shipment? i P et :
3 Samples requiring cold preservation Vf Preservation Mcthch Packs Dryice None Other: . ’ Q
= » o ac ; st . ’
within (0 < 6 deg, C)7* all temperatures ure in gn. 13 ' TEMP: !_
4 |Daily check performed and passed on IR £ Temperature Device Secial [ 8 o x’i’ :
4 temperature sun? A NE Secondary Temperature Device Serial #{ f:\pphcnb!c):
SMt, RvE
&; “5{ Circle Applicable:  Seals broken Damaged container Leaking container  Other (describe)
5 |Sample containers intact and sealed? ’fg
P ‘ e
6 |Samples requiring chemical preservation {/,/ Sample {D's and Containers Alfected:
or nk?
at praper P”~ (£ Preservation added. Lotd : -
s If Yes, are Encores or Soxl Kits present for solids? Yes__ No___ NA__(IFyes, take to VOA Freezer)
i ; ! oW
Do any samples require Volatile L Do liquid VOA vials contain gcid preservation? Yes__ No_ NA___(If unknown, select No)
7 Analysis? R LAre liquid VOA vials free of headspace? Yes_ No__  NA___
t\g’_.-. Sample 1D's and containers affected:
) ; 1D's and tests affected:
8 ISamples received within holding time? B,
g {Sample ID's on COC maich ID's on i (D's and containers affected:
bottles? R
10 Date & time on COC match date & time Ve Circle Applicable: No dates on containers No times on containers  COC missing info  Other (describe)
on bottles? ]
" Number of containers ;'eceivcd match ) -’2“ Circle Applicable: No comtainer cownt on COC  Other (describe)
number indicated on COC? j&"
7]
12 {Are sample containers identiffable as 58y /
GEL provided? i B
13 COC form is properly signed in 3 Circle Applicable:  Not relinquished  Othor {describe)
relinquished/received sections? =i

Comments {Use Continuation Form if needed):

PN (or PMA) review: Initials 5;?‘
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List of current GEL Certifications as of 14 October 2019

State Certification
Alaska 17-018
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-28
Vermont VT87156
Virginia NELAP 460202
Washington C780




‘ Laboratories (ic

a member of The GEL Group INC

December 19, 2019

Mr. Jim Riley

NWRA - Carolinas Chapter
1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Re: Analytical for CMS Landfill
Work Order: 498420

Dear Mr. Riley:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on December 05, 2019. This original data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures.

Test results for NELAP or ISO 17025 accredited tests are verified to meet the requirements of those standards,
with any exceptions noted. The results reported relate only to the items tested and to the sample as received by
the laboratory. These results may not be reproduced except as full reports without approval by the laboratory.
Copies of GEL'’s accreditations and certifications can be found on our website at www.gel.com.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical needs
on time every time. We trust that you will find everything in order and to your satisfaction. If you have any
guestions, please do not hesitate to call me at (843) 556-8171, ext. 4289.

Sincerely,
Plie, Rebennon_

Julie Robinson
Project Manager

Purchase Order: GELP19-0905
Enclosures

Page 1 of 10 SDG: 498420



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis Report
for

NWRAOO01 NWRA - Carolinas Chapter
Client SDG: 498420 GEL Work Order: 498420

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria

**  Analyte is a Tracer compound

**  Analyte is a surrogate compound

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the limit as defined in the 'U’ qualifier above.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Julie Robinson.

Plie, Rebuaron.

Reviewed by

Page 2 of 10 SDG: 498420



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: December 19, 2019

Company : NWRA - Carolinas Chapter
Address: 1550 Crystal Drive, Suite 804
Arlington, Virginia 22202

Contact: Mr. Jim Riley

Project: Analytical forCMS Landfill

Client Sample ID: 1, 1A, 2, 2A Project: NWRAO00119

Sample ID: 498420001 Client ID: NWRAQ01

Matrix: Water

Collect Date: 04-DEC-19 13:30

Receive Date: 05-DEC-19

Collector: Client
Parameter Qualifier  Result DL RL Units PF DF Anayst Date Time Batch Method
Semi-Volatile-GC/IMS
SW846 8270 SIM 1,4-Dioxanein Liquid "As Received"
1,4-Dioxane 214 4.00 8.00 ugll 0200 4 JMB3 121119 0925 1947214 1
The following Prep Methods were performed:
Method Description Analyst Date Time PrepBatch
SW846 3535A SW8270E SIM Prep 1,4-Dioxane S 12/10/19 0800 1947213
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW846 3535A/8270E SIM
Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
1,4-Dioxane-d8 SW846 8270 SIM 1,4-Dioxanein Liquid "As 25.3 ug/L 40.0 63 (70%-130%)

Received"

Notes:

Column headers are defined as follows:
DF: Dilution Factor

DL: Detection Limit

MDA: Minimum Detectable Activity
MDC: Minimum Detectable Concentration

Page 3 of 10 SDG: 498420

Lc/LC: Critical Level

PF: Prep Factor

RL: Reporting Limit

SQL: Sample Quantitation Limit



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

. QC Summary Report Date: December 19, 2019
NWRA - Carolinas Chapter Page 10of 2
1550 Crystal Drive, Suite 804
Arlington, Virginia
Contact: Mr. Jim Riley

Workorder: 498420

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Semi-Volatilee-GC/MS
Batch 1947214

QC1204451621 LCS
**1,4-Dioxane-d8 4.00 3.18 ug/L 79  (70%-130%) JMB3 12/10/19 15:57

QC1204451620 MB
1,4-Dioxane v ND ug/L 12/10/19 15:33

**1,4-Dioxane-d8 4.00 3.48 ug/L 87  (70%-130%)

QC1204451622 498420001 MS
**1,4-Dioxane-d8 40.0 253 25.0 ug/L 63*  (70%-130%) 12/11/19 09:50

QC1204451623 498420001 MSD
*+1 4-Dioxane-d8 40.0 253 28.0 ug/L 70 (70%-130%) 12/11/19 10:13

Notes:

The Qualifiersin this report are defined as follows:
**  Analyte is asurrogate compound

N

Result isless than value reported

Result is greater than value reported

The TIC is a suspected aldol-condensation product

The target analyte was detected in the associated blank.
Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample
Concentration of the target analyte exceeds the instrument calibration range
Analytical holding time was exceeded

See case narrative for an explanation

Valueis estimated

JNX  Non Calibrated Compound

N Organics--Presumptive evidence based on mass spectral library search to make a tentative identification of the analyte (TIC). Quantitation is based
on nearest internal standard response factor

N Presumptive evidence based on mass spectral library search to make atentative identification of the analyte (TIC). Quantitation is based on nearest
internal standard response factor

&« &« T mMmOoOO @ >» VvV
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 498420 Page 2of 2

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time

N/A  RPD or %Recovery limits do not apply.

N1
ND
NJ
P

o O

uJ
X
Y

AN

h

See case narrative

Analyte concentration is not detected above the detection limit

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Organics--The concentrations between the primary and confirmation columng/detectors is >40% different. For HPLC, the difference is >70%.
One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

Sample results are rejected

Anayte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Compound cannot be extracted

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

QC Samples were not spiked with this compound

RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more or %RPD not applicable.

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteriawhen the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate valueisless than 5X the RL, acontrol limit of +/- the
RL is used to evaluate the DUP resullt.

* |ndicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

Page 5 of 10 SDG: 498420



GC/MS Semivolatile
Technical Case Narrative
NWRA - Carolinas Chapter
SDG #: 498420

Product: Analysis of 1,4-Dioxane in Drinking Water by Solid Phase Extraction (SPE) and Gas
Chromatography/Mass Spectrometry

Analytical Method: SW846 3535A/8270E SIM

Analytical Procedure: GL-OA-E-073 REV# 2

Analytical Batch: 1947214

Preparation Method: SW846 3535A
Preparation Procedure: GL-OA-E-073 REV# 2
Preparation Batch: 1947213

The following samples were analyzed using the above methods and analytical procedure(s).

GEL SampleID# Client Sampleldentification

498420001 1, 1A, 2, 2A

1204451620 Method Blank (MB)

1204451621 Laboratory Control Sample (LCS)

1204451622 498420001(1, 1A, 2, 2A) Matrix Spike (MS)
1204451623 498420001(1, 1A, 2, 2A) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on an "as received" basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quiality Control (QC) Information

Surrogate Recoveries

Samples (See Below) did not meet surrogate recovery acceptance criteria. Since the parent sample and associated
MS/MSD pair displayed similar recoveries, the failures were attributed to matrix interference and the data results
are reported.

Sample Analyte Value
1204451622 (1, 1A, 2, 2AM{ 1, 4-Dioxane-d{ 63* (70%-130%
498420001 (1, 1A, 2, 2A) |1, 4-Dioxane-d¢63* (70%-130%

Spike Recovery Statement

The MS or MSD (See Below) recovered spiked analytes outside of the established acceptance limits. As similar
recoveries were displayed in the MS and MSD, the failures were attributed to sample matrix interference and the
data were reported.

Sample Analyte Value

Page 6 of 10 SDG: 498420



1204451622 (1, 1A, 2, 2AMS)| 1, 4-Dioxaneg 0* (70%-130%)
1204451623 (1, 1A, 2, 2AMSI 1, 4-Dioxang 30* (70%-130%

Technical Information

Sample Dilutions
Samples 1204451622 (1, 1A, 2, 2AMS), 1204451623 (1, 1A, 2, 2AMSD) and 498420001 (1, 1A, 2, 2A) were
diluted due to the presence of one or more over-range target analytes.

Miscellaneousinformation

Manual Integrations
Sample (See Below) required manual integration in order to properly identify one or more peaks and/or to
correctly position the baseline as set in the calibration standard injections.

Sample Analyte Value
498420001 (1, 1A, 2, 2A Tetrahydrofuran-d{ Result 400ug/lL

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Page 7 of 10 SDG: 498420
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TP, SAMPLE RECEIPT & REVIEW FORM Z”/ {j

Client: NWFH A SDG/AR/COCWork Order;

Received By: 7477{“ Date Received: ZM ‘Z/“’?
o 7 : Circle Applicable;

N
J Qﬁﬂaﬁw&sﬁ: FedEx Ground  UPS  Field Services  Courier Othq

Carrier and Tracking Number ’Z/QZ/‘;@ g{{Z‘%’%fé}W’

Suspected Hazard Information fj’ £ | *If Net Counts > 100cpm on samples not marked "radioactive”, contact the Radiation Safety Group for further investigation.
/ Hazard Class Shipped: UN#:
. FUN2910, Is the Radioactive Shipment Survey mpliant? Yes__ No
A)Shipped as a DOT Hazardous? U s the Radioactive Shipment Su vey Compliant? Yes___ _
B) Did the client designate the samples are to be / COC notation or radioactive stickers on containers equal client:designation.
received as radicactive? M :
A o A ~ 3 arved*® 2! s - Area Backe ! A i¥i i
C) Did the RSO classify the samples as / gllafx‘n.r;fur; ‘Nf( ;.:zn[t.s Oltf.;\;d [(QC.)ZS;WC(I Counts - Area Background Counts) & CPN¥/ mR/Hr
radioactive? assified as: Ra ad2  Ra
D) Did the client designate samples are COC notation or hazard Tabels on contaiiers equal-client designation.
hazardous? : i
Af D or E is yes, select Hazards below.
. o g . PCB's Flammable Foreign Soil  RCRA  Asbestos  Bervilium Other:
E) Did the RSO identify possible hazards? / amimagte “18 e
Sample Receipt Criteria f , é =z C ts/Qualifiers (Required for Non-Conforming Items)
. . . . . H e i ¥ r i3] d cakine 1 1be
. Shipping containers received intact and Circle Applicable:  Seals broken  D: Leaking co Other (describe)
sealed?
Chain of custody documents included Circle Applicable:  Client contacted and provided COC created upon receip)

~

with shipment?

Sawmples requiting cold preservaci Preservation Methodr Wet lee SYce Packs Dryice None Other: / 4
3 [>amples requiring cold preservation N ] ) P . .
all temperatures are Toeortesdin Celsius TEMP:

within (0 <6 deg. C)7*

4 Daily check performed and passed on IR V/ ’ T“""’“""“"{'“ Device S“"i“"#:w
temperature gun? . Secondary Temperature Device Serial # (I Applicable):
. Circle Applicable:  Seals broken Damaged container  Leaking container  Other (deseribe)
5 [Sample containers intact and sealed”
WAL
¢ |Samples requiring chemical preservation f Sample {D's and Containers Affected:
at proper pH? ¥" I Preservation added. Lots:
V If Yes, are Encores or Soil Kits present for solids? Yes__No__ NA__ (Ifyes, take to VOA Freezer)
Do any samples require Volatile Do liquid YOA vials contain acid preservation? Yes_ No__ NA__ (If unknown, select No}
7 Are liquid VOA vials free of headspace? Yes_ No__ NA_ ‘

Analysis? '
Sample [D's and containers affected:

) o o ID's and tests affected:
8 {Samples received within holding time?

g |Sample ID's on COC match 1D's on ' ID's and containers atfected:
bottles?
‘0 Date & time on COC martch date & time ( Circle Applicable: No dates on containers  No imos on containers  COC missing info  Other (describe)
on bottles? /
0 Number of containers received match Circle Applicable:  No container count on COC Other (describe)
number indicated on COC? 4
2 Are sample containers identifiable as
GEL provided?
13 COC form is properly signed in . Circle Applicable:  Not relinquished  Other (deseribe)

relinquished/received sections?

Comments (Use Continuation Form if needed): 7

PM (or PMA) review: Initials _US {7; e Date *{ % /_f é}_/‘iﬁ)» Page “L__ of ""‘*L
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List of current GEL Certifications as of 19 December 2019

State Certification
Alaska 17-018
Alaska Drinking Water SC00012
Arkansas 88-0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330-15-0025
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana Drinking Water LAO24
Louisiana NELAP 03046 (A133904)
Maine 2019020
Maryland 270
Massachusetts M-SC012
Massachusetts PFAS Approv Letter
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122020-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 2019-165
Pennsylvania NELAP 68-00485
Puerto Rico SC00012
S. Carolina Radiochem 10120002
Sanitation Districts of L 9255651
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-19-15
Utah NELAP SC000122019-29
Vermont VT87156
Virginia NELAP 460202
Washington C780






