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EXECUTIVE SUMMARY

The Regional Fire Training Center (RFTC) burn pit is an active Alaska Department of
Environmental Conservation (ADEC) contaminated site due to the presence of perfluorinated
compounds (PFCs) in soil and groundwater (File Number 102.38.182). On behalf of the City of
Fairbanks (CoF), Shannon & Wilson has identified and sampled offsite private wells near and
downgradient of the RFTC beginning in January 2016 (Figure 1). This report documents our
sampling efforts from July 2017 to February 2018, and is the fourth in a series of private well
sampling summary reports we have prepared since 2016.

This report discusses three well monitoring network sampling events: the July/August 2017
sampling event included 25 wells, the October/November event included 27 wells, and the
January 2018 event included 10 wells. We assessed temporal data for select well monitoring
network.

The primary contaminants of concern near and downgradient of the RFTC are perfluorooctane
sulfonate (PFOS) and perfluorooctanoic acid (PFOA). The U.S. Environmental Protection
Agency (EPA) has established a Lifetime Health Advisory (LHA) level for drinking water of 70
nanograms per liter (ng/L) for PFOS, PFOA, or the sum of the two. Following ADEC guidance,
we consider combined concentrations greater than or equal to 65 ng/L to be exceedances of the
LHA level.

To date we have sampled 142 private wells, 15 groundwater monitoring wells (MWs), and
collected five surface-water samples (Figure 6). There are 50 private well, six MW, and two
surface-water sample locations with LHA combined concentrations exceeding 65 ng/L (Figures
7 through 9). The CoF has offered municipal water connections to owners and occupants whose
category 1 or 2 well water exceeds the LHA level and additional properties (Section 2.8,
Alternate Water Sources).
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ACRONYMS AND ABBREVIATIONS

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation
ADOT&PF Alaska Department of Transportation & Public Facilities
AFFF aqueous film-forming foam

ATSDR Agency for Toxic Substances and Disease Registry
bgs below ground surface

°C degrees Celsius

COoC chain of custody

CoF City of Fairbanks

cucC College Utilities Corporation

DHSS Alaska Department of Health and Social Services
DNR Alaska Department of Natural Resources

DO dissolved oxygen

EPA U.S. Environmental Protection Agency

FNSB Fairbanks North Star Borough

GAC granular activated carbon

GHSA Golden Heart Softball Association

GHU Golden Heart Utilities

LHA Lifetime Health Advisory

mg/L milligram per liter

mV millivolts

MW monitoring well

ng/L nanogram per liter

ORP oxidation reduction potential

PAN parcel account number

PFAS per- and polyfluoroalkyl substance

PFC perfluorinated compound

PFCA perfluorinated carboxylic acid

PFHxA perfluorohexanoic acid

PFOA perfluorooctanoic acid

PFOS perfluorooctane sulfonate

QA quality assurance

QC quality control

RFTC Regional Fire Training Center

TestAmerica TestAmerica Laboratories, Inc.

TOC top of casing

TOP Total Oxidizable Precursor

UCMR EPA Unregulated Contaminant Monitoring Rule
USGS United States Geological Survey

WELTS Well Log Tracking System

WO work order

YSI multiprobe water quality meter
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SUMMARY REPORT
JULY 2017 TO FEBRUARY 2018 PRIVATE WELL SAMPLING
C1TY OF FAIRBANKS REGIONAL FIRE TRAINING CENTER
FAIRBANKS, ALASKA

1.0 INTRODUCTION

Shannon & Wilson, Inc. has prepared this report to document our private well sampling effort
proximal to the Regional Fire Training Center (RFTC) at 1710 30™ Avenue in Fairbanks, Alaska.
The RFTC burn pit is an active Alaska Department of Environmental Conservation (ADEC)
contaminated site, File Number 102.38.182.

This report was prepared for the CoF in accordance with the terms and conditions of our City of
Fairbanks (CoF) Regional Fire Training Center Burn Pit Site Investigation services contract
(Project No. FB-14-25), relevant ADEC guidance documents, and 18 Alaska Administrative
Code (AAC) 75.335. The tasks described herein were conducted as authorized by our
Professional Services Contract and in response to proposal numbers 31-2-16864-020, -021,

and -023.

1.1 Purpose and Objectives

The purpose of the services described in this report was to evaluate the potential for human
exposure to perfluorinated compound- (PFC-) containing water in private water-supply wells.
The objective of tasks described herein was to collect quarterly samples from a subset of mainly
private wells (i.e., quarterly well monitoring network). The secondary objective was to collect
first-time well samples from properties where well status was unknown, our initial request to
sample was declined, or upon request by owners or occupants.

1.2 Background

The CoF RFTC burn pit, or “combustible liquids pit,” was constructed in 1984 and used for
fire-fighting exercises for approximately 20 years. Fire-fighting agents used during training in
the CoF burn pit include water, protein-based foam, and aqueous film-forming foam (AFFF).
AFFF has since been found to contain PFCs, a category of persistent organic compounds that are
considered emerging contaminants. Perfluorooctane sulfonate (PFOS) and perfluorooctanoic
acid (PFOA) are two PFCs commonly found at sites where AFFFs were used. Due to their
persistence, toxicity, and bioaccumulative potential, these compounds are of increasing concern
to environmental and health agencies.
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The RFTC is located at 1710 30™ Avenue, in Fairbanks, Alaska (Figure 1). The RFTC site
occupies the eastern portion of the 21.24-acre Tract K, Alaska State Land Survey 80-64, owned
by the CoF. Its geographic coordinates are approximately latitude 64.8211, longitude -147.7502.
We first sampled onsite groundwater in July 2015, and encountered PFOS and PFOA
concentrations above present-day ADEC groundwater cleanup levels. In November 2015, we
collected PFC water samples from wells 0.2 mile and 0.8 mile northwest of the RFTC. PFCs
were detected in both offsite samples up to 63 nanograms per liter (ng/L) PFOS and 21 ng/L
PFOA.

On behalf of the CoF, we began to identify offsite private wells in January 2016 and collected
our first private well samples from properties on 30" Avenue in February 2016. Our sampling
efforts progressed through a series of well searches and water sampling tasks in ten search areas
to date (Figure 1). Area descriptions and sampling results for Areas 1 through 3 are discussed in
our February to May 2016 Private Well Sampling Summary Report, published in August 2016.
Areas 4 through 8 are discussed in our June to October 2016 Private Well Sampling Summary
Report, published in December 2016. Areas 9 and 10 are discussed in our November 2016 to
June 2017 Private Well Sampling Summary Report, published in July 2017.

We did not encounter combined PFOS and PFOA concentrations greater than or equal to 35 ng/L
in Area 10. Therefore, our ongoing sampling effort has focused on Areas 1 through 9. Although
we have continued to follow up with some properties where well status is unknown, the Area 1
through 9 well search effort was completed in June 2018. The well search and sampling areas are
depicted in Figure 1, Private Well Search and Sample Areas.

We used information obtained during the well search to categorize wells based on their use.
These category designations were developed in coordination with the CoF and ADEC, and are
described as follows:

e Category 1: wells that are used for drinking or cooking, as reported by owners or
occupants.

e (ategory 2: wells that are used for dish washing and other domestic purposes. Homes or
businesses where the occupants report that they do not drink the water, but where
water-supply wells lead to kitchen or bathroom faucets, are considered category 2 wells.

e (ategory 3: wells that are used for vegetable gardening, and are not connected to indoor
plumbing. These wells are considered non-drinking-water wells.

e Category 4: wells that are used for industrial and outdoor purposes only, such as
irrigation or cleaning, or wells that are no longer in use. These wells are considered
non-drinking-water wells.
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1.3 Geology and Hydrology

Fairbanks lies at the northern edge of the Tanana Lowlands physiographic province that forms a
large, arcuate band of alluvial sediments between the Alaska Range and the Yukon-Tanana
Uplands. The lowland subsurface typically consist of interbedded alluvial sand and gravel,
covered in some locations by silty overbank deposits.

The unconsolidated sand and gravel of the Lowlands generally has a high transmissivity, where
ice-free, resulting in unconfined groundwater flow. Depth to groundwater at the RFTC and other
portions of the RFTC study area ranges from approximately 7 to 12 feet below ground surface
(bgs), depending on local topographic changes.

Based on our experience and knowledge of hydrogeology in the Fairbanks area, the horizontal
gradient in this area is relatively flat, typically averaging two to four feet per mile. According to
a review of existing hydraulic conductivity literature for the Tanana Valley aquifer conducted in
2012, the geometric mean of groundwater velocity for the Fairbanks and Fort Wainwright area is
1.5 feet per day (Geomega Inc., 2012). Over short distances, however, the hydraulic conductivity
can vary by several orders of magnitude, depending on the local grain size of the alluvium and
the presence of permafrost.

A 1996 U.S. Geologic Survey (USGS) study measured groundwater elevations in 120 wells in
the alluvial plain between the Tanana and Chena Rivers periodically between 1986 and 1988.
The USGS found that groundwater-flow direction fluctuates seasonally and is dependent on the
relative levels of the Tanana River and Chena River. Groundwater is typically recharged by the
Tanana River and drained by the Chena River, causing a northwesterly groundwater flow.
Depending on various seasonal factors, groundwater may be recharged by both rivers, causing a
westerly or northerly flow (Glass et. al., 1996).

The Fairbanks area is in a subarctic zone underlain by discontinuous permafrost. The maximum
depth of permafrost measured in the Fairbanks area is in excess of 200 feet. Permafrost, where
present, acts as a confining layer and impedes groundwater movement in some areas. In the
RFTC study area permafrost and seasonally frozen soils have been identified between the surface
and 195 feet, depending on the location.

1.4 Contaminant of Concern and Regulatory Levels

The primary contaminants of concern in offsite wells are PFOS and PFOA. The U.S.
Environmental Protection Agency (EPA) has established a Lifetime Health Advisory (LHA)
level for drinking water of 70 ng/L for PFOS, PFOA, or the sum of the two. Following ADEC
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guidance, we consider combined concentrations greater than or equal to 65 ng/L to be
exceedances of the LHA level.

City Council Ordinance 6060, passed in September 2017, states that the CoF will provide
municipal water connections to “properties [that] have wells... [whose combined PFOS and
PFOA concentration falls] above 85% of the EPA’s LHA Level” and meet other criteria
(Appendix A, Public Information). The CoF has provided an interim alternate source of drinking
water to the residents of properties with concentrations about the effective LHA of 65 ng/L, and
is in the process of providing a permanent alternate water source to those with concentrations
above 59.5 ng/L.

The ADEC Contaminated Sites Program groundwater-cleanup levels for PFOS and PFOA were
promulgated on November 6, 2016. Prior to the publication of these levels there were no
state-level cleanup levels established for PFOS, PFOA, or other PFCs. Applicable regulatory
levels are included in Table 1, below.

TABLE 1
APPLICABLE REGULATORY LEVELS
Agency Media PFOS PFOA
U.S. EPA Drinking water 70 ng/L 70 ng/L
ADEC Contaminated Sites Program Groundwater 400 ng/L 400 ng/L

1.5 Scope of Services

The scope of our services summarized in this report includes three quarterly sampling events of
wells in Areas 1 through 8 and limited first-time well sampling in Areas 1 through 10 (Figure 1).
The three quarterly sampling efforts were conducted in July/August 2017, October/November
2017 and January 2018 (Figure 2). The first-time well sampling reported herein were performed
during the same time period. We reported analytical results to residents, the CoF, and ADEC as
they became available, and prepared and mailed fact sheets and other supporting information as
part of the City’s public-outreach efforts.

For the purposes of this project a private well is defined as a privately owned water-supply well,
typically leading to a home or business but in some cases supplying irrigation systems.
Groundwater monitoring wells (MWs) are not considered private wells. Please note that this
definition of private well does not match the ADEC Drinking Water Program regulatory
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classification of a private water system, “a potable water system serving one single-family
residence or duplex” (18 AAC 80, 2014).

We collected analytical water samples for determination of PFCs from private wells and select
groundwater MWs. We submitted these water samples to TestAmerica Laboratories, Inc.
(TestAmerica) for quantitation of PFOS and PFOA or the six EPA Unregulated Contaminant
Monitoring Rule (UCMR) PFCs by Method WS-LC-0025. In addition, we submitted two water
samples for the total oxidable precursor (TOP) assay analysis package.

This report was prepared for the exclusive use of the CoF and their representatives for evaluating
the RFTC site and vicinity. This work presents our professional judgment as to the conditions in
the site. Information presented here is based on the sampling and analyses we performed. This
report should not be used for other purposes without our approval or if any of the following
occurs:

e Project details change or new information becomes available, such as revised regulatory
levels or the discovery of additional source areas.

e Conditions change due to natural forces or human activity at, under, or adjacent to the
project site.

e Assumptions stated in this report have changed.
e [f the site ownership or land use has changed.
e Regulations, laws, or cleanup levels change.
e Ifthe site’s regulatory status has changed.
If any of these occur, we should be retained to review the applicability of our recommendations.

This report should not be used for other purposes without Shannon & Wilson’s review. If a
service is not specifically indicated in this report, do not assume that it was performed.

2.0 FIELD ACTIVITIES

This section summarizes field activities performed between July 10, 2017 and February 21,
2018, primarily sampling private water-supply wells in the well monitoring network.

2.1 Private Well Sampling

We have conducted multiple private well and MW sampling events between July 2017 and
February 2018. Shannon & Wilson personnel Marcy Nadel, Geologist; Tiffany Green,
Environmental Scientist; Kevin Chancy, Environmental Engineering Staff; Sheila Hinckley,
Environmental Scientist; Adam Wyborny, Environmental Engineering Staff; and Craig Beebe,
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Geologist collected analytical water samples from private wells and MWs during the time period
covered in this report. These individuals are State of Alaska Qualified Environmental
Processionals as defined in 18 AAC 75.333[b].

Completed Private Well Inventory Survey Forms received since preparation of the last private
well summary report are included in Appendix B. Copies of the original Private Well Sampling
Logs and Monitoring Well Sampling Logs are included in Appendix C.

We collected private well samples from locations in the plumbing upstream of water-treatment
systems or water softeners, where possible. Samples collected downstream of water softeners or
other in-home treatment systems are listed in Section 2.10, Deviations. For the purposes of this
project we do not consider small (i.e., less than 18 inches in height) particulate filters to be
treatment systems.

We purged the systems prior to sampling by allowing the water to run until water parameters
stabilized and the water appeared clear. We measured these parameters using a multiprobe water
quality meter (YSI) and recorded pH, temperature, and conductivity approximately once every
three minutes until sample collection. The following values were used to indicate stability for a
minimum of three consecutive readings: 0.1 pH, £0.5 degrees Celsius (°C) temperature, and +3
percent conductivity. Example private well sample locations are shown in Appendix D, Project
Photographs.

For residential and commercial systems we discharged purge water to an indoor sink or to the
ground surface. In some cases indoor plumbing leads to the municipal sewer system; in other
cases it leads to a private septic system. Following parameter stabilization, we collected PFC

water samples using laboratory-supplied containers.

2.2 Monitoring Well Sampling

For groundwater MWs, we collected analytical water samples using a peristaltic or submersible
pump and disposable non-Teflon tubing. Some private well samples were also collected using a
peristaltic or submersible pump because they were either temporarily or permanently out of
service. To date we have collected three equipment-blank samples in adherence to the prescribed
minimum 20-percent frequency for the overall project. Sample EB-301S was collected on August
4, 2017 following equipment decontamination after sampling MW-301S. Samples EB-304A and
EB-507 are described in previous reports.

The following values were used to indicate stability for MWs: £0.1 pH, £0.2 °C temperature, 3
percent conductivity, £0.10 percent milligrams per liter (mg/L) dissolved oxygen, +10 millivolts
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(mV) oxidation reduction potential (ORP), and turbidity (visual classification). We measured the
total well depth and depth to water from the top of casing (TOC) in each MW, in order to
calculate well depth bgs. Where it was possible to calculate the volume of water inside of a MW,
in cases where groundwater parameters were slow to stabilize we collected samples after three or
more well volumes had been purged.

We treated MW purge water using a granular activated carbon (GAC) filter prior to discharge.
We did not treat purge water from the Golden Heart Softball Association (GHSA) irrigation
wells, unused wells, or other private wells.

23 Well Monitoring Network

We performed three well monitoring network sampling events during the time period covered in
this report, one each in July/August 2017, October/November 2017, and January 2018. The wells
included in these events are shown in Figure 2, Well Monitoring Network. The well monitoring
network, per discussions with the CoF and ADEC, includes drinking-water wells (category 1) or
possible future drinking-water wells (category 2) whose combined PFOS and PFOA
concentration exceeds 35 ng/L, or half of the EPA LHA level. The monitoring network also
includes active private wells (categories 1, 2, 3, and 4) that are adjacent to or near wells whose
combined concentration exceeds 35 ng/L. The network does not include wells on properties
where connection to the municipal water system is planned, or that were already connected to
municipal water by the CoF. The network includes wells that are active for at least one month
per year, or where connection to a structure is planned. The network includes select groundwater
MWs but does not include unused wells.

Near is defined as within two residential parcels or within one commercial or industrial parcel,
not including roadways, in Area 1 south of the Mitchell Expressway. Near is defined as within
two residential parcels, one residential and one commercial or industrial parcel, or one
commercial or industrial parcel, not including roadways, in Areas 2 and 4 through 10. We do not
apply this criteria to the immediate vicinity of the FNSB Parks and Recreation complex in the
north portion of Area 1 and Area 3, as these parcels are considerably larger than those in other
search areas. Robert Burgess, the ADEC project manager for the RFTC, indicated ADEC’s
concurrence with these criteria by e-mail on July 12, 2016.

The network includes three groundwater MWs: Alaska Department of Transportation & Public
Facilities (ADOT&PF) MW-507, included due to its strategic location in an area with few
private wells, 39 feet deep; MW-1701-13, installed 70 feet down gradient of the RFTC burn pit
in April 2017, 13 feet deep; and MW-1701-35: MW adjacent to MW-1701-13, 35 feet deep.
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Per e-mail communication with the ADEC on September 8, 2017, the re-sampling frequency was
decreased to once every six months after wells have been included in the quarterly monitoring
network for one year or more. While we have attempted sampling at these locations for one year
or more, in some cases we have been unable to collect four quarterly samples. The shift from
quarterly to bi-annual sampling began in 2018.

The fifth quarterly sampling event occurred in July/August 2017 and included 25 wells. The
sixth sampling event occurred in October/November 2017 and included 27 wells. The seventh
sampling event occurred in January 2018 and included 10 wells. In some cases we were unable
to sample wells that meet the above-listed criteria.

2.3.1  July 2017 Well Monitoring

The July/August 2017 monitoring sampling event included wells that were sampled as part of the
quarterly well monitoring network in April/May 2017. These locations are as follows:
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The following wells were removed from the network between April and July 2017 because
connection to the municipal water system was planned:

The July/August 2017 sampling event added four additional wells to the well monitoring
network. The locations of these wells are as follows:

e MW-1701-13: onsite RFTC groundwater MW installed in April 2017, 13 feet deep
e MW-1701-35: MW adjacent to MW-1701-13, 35 feet deep

I _ business rental and residential, category 1,

within three commercial or industrial parcels from PAN 169048 but one parcel is 40 feet

wide and properties are mixed use

I _: business and residential, Gas & Diesel

Doctor, category 1, within two commercial or industrial parcels from PANs 167983 and
169048 but properties are mixed use

We did not sample the following well because it was inaccessible due to the structure being

remodeled:
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2.3.2  October 2017 Well Monitoring

The October/November 2017 sampling event added the following wells to the well monitoring
network:

The following wells were removed from the network between July and October 2017 because
connection to the municipal water system was planned:

We did not sample the following well because the well is currently not in use:

We did not sample the following well that meets the above-listed criteria, because the well was
winterized in early September 2016:
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2.3.3  January 2018 Well Monitoring

The January 2018 sampling event added the following wells to the well monitoring network:

The following well was removed from the network because it is no longer in use:

As of January 2018, the well monitoring network includes 31 locations. However, this sampling

event included only wells that have not been included in the quarterly monitoring network for
one year or more. We did not sample the following wells that meet the above-listed criteria,
because the wells were winterized:

2.4 First-Time Samples

We have continued to follow up properties where well status was unknown, our initial request to
sample was declined, or upon request by the property owner or occupant. Our scope of services
calls for sampling category 3 and 4 wells where requested by the owner or occupant.

Between July 25, 2017 and February 21, 2018 we collected six first-time private well samples
from the following locations in Areas 5 and 8. The locations of these wells are as follows:
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Until January 2018, our scope of services called for sampling only active wells or those that are
temporarily out of service. In addition to the above-listed wells, between July 25, 2017 and
October 23, 2017 we sampled the following unused wells upon request by the owners or
occupants:

On August 4, 2017 we sampled the following MWs to obtain more information regarding this
outlying area. MW-301D was first sampled on October 18, 2016.

On October 10 and 11, 2017 we attempted to sample the unused well at_

- Our attempts were unsuccessful due to low recharge. On July 25, August 16, and/or
November 7, 2017 we revisited the six parcels whose well status is or was classified as “yes —

inferred well” or “unknown,” with the exception of parcels identified in our previous reports, for
a change in use.

Beginning on January 31, 2018, we have attempted to sample the nine remaining locations with
outdoor-only (i.e., categories 3 and 4) and unused wells that may be eligible for municipal water

connections per Ordinance 6060 (Appendix A). The well at_

listed above, was sampled as part of this effort.

2.5  TOP Assay

We submitted two July well monitoring network samples for determination of TestAmerica’s
total oxidable precursor (TOP) assay analysis package, newly available in 2017. TOP assay
indirectly measures the concentration of non-discrete per- and polyfluoroalkyl substances
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(PFASSs) and precursors that are not quantified by standard analytical methods by subjecting
samples to an oxidation treatment. These samples, MW-507 and MW-1701-35, were collected on
July 18, 2017.

2.6 Sample Custody, Storage, and Transport

Immediately after collection, the sample jars for each location were placed in a Ziploc bags and
stored in a designated sample cooler maintained between 0 °C and 6 °C with ice substitute. We
separated the analytical samples from ice substitute using a 2.0-millimeter thick plastic liner bag.
Shannon & Wilson maintained custody of the samples until submitting them to the laboratory for
analysis. For shipping we packaged analytical samples and chain-of-custody (COC) forms in a
hard plastic cooler with an adequate quantity of frozen ice substitute, packing material as
necessary to prevent bottle breakage, and a laboratory-supplied liner bag. We applied Shannon &
Wilson custody seals to the cooler, which were observed to be intact upon receipt by the
laboratory.

We shipped sample coolers to TestAmerica in West Sacramento, California using Alaska Air
Cargo priority overnight service, also known as Goldstreak. This allowed sufficient time for the
laboratory to analyze the samples within holding-time requirements of the analytical method.
The TestAmerica laboratory reports (WOs 29904, 29998-1, 29998-2, 30230, 30232, 30560,
30707, 31462, 32289, 32290, 32678, 32680, 33293, 35279, 35503, and 36306) are included in
Appendix E.

2.7 Notification of Results

Upon completion of review of the analytical data, we prepared letters to owners and occupants
informing them of the results for the sample from their well. These letters were tailored to each
property and analytical sample, and included the following information:

e sample name;

e analytical result for PFOS and PFOA;

e comparison of analytical results to the LHA level;
e description of the project;

e those pages of the TestAmerica laboratory report that apply to the owner or occupant’s
water-well sample;

e an updated CoF fact sheet; and

e an updated regional results map.
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When requested, results letters were e-mailed to owners or occupants instead of mailed in hard
copy. We also contacted some owners and occupants via telephone to notify them of their results
prior to letter preparation. At a minimum, we contacted the owners of those properties whose
results exceeded the LHA level, and those who requested to be notified immediately.

2.8 Alternate Water Sources

The CoF has offered bottled water deliveries at no cost to owners and occupants whose category
1 or 2 well water exceeds the LHA level, until they are provided with a long-term alternate water
source. Deliveries were coordinated by Andrew Ackerman of the CoF and Jim Mason of Spring

Alaska until extension of the municipal water system to these properties.

City Council Ordinance 6060, passed in September 2017, offered municipal water connections to
additional properties. A copy of the ordinance is included in Appendix A, Public Information.
The majority of these properties were connected in the summer and fall of 2017, although
additional connections are planned for 2018. These locations are shown in Figures 7 through 9,
Lifetime Health Advisory Level Exceedances.

The following properties have been connected to the municipal water system to date:

2061 30" Avenue, PAN 87190
2157 30™ Avenue, PAN 87157
2051 30™ Avenue, PAN 522384
2153 30™ Avenue, PAN 87165
2013 30™ Avenue, PAN 526576
2169 30™ Ave, PAN 87149
2525 17th Avenue, PAN 127124
3177 19th Avenue, PAN 168017
3225 19th Avenue, PAN 168025
3325 19th Avenue, PAN 168033
3133 Davis Road, PAN 537268
2080 Hill Road, PAN 168254
2200 Hill Road, PAN 147460
3180 Holden Road, PAN 407411

e 214530™ Avenue, PAN 87173 e 3237 Holden Road, PAN 168271

3330 Holden Road, PAN 168211
3350 Holden Road, PAN 407429

2509 Alston Road, PANs 168955
and 168963, samples 168963-1 and
168963-2

2150 Alston Road, PAN 168645
2451 Alston Road, PAN 168823
2513 Davis Road, PAN 167754
3152 Davis Road, PAN 168491
3166 Davis Road, PAN 168513
3174 Davis Road, PAN 168483
3187 Davis Road, PAN 147486
3196 Davis Road, PAN 168467
3309 Davis Road, PAN 168564
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e 3344 Davis Road, PAN 168432 e 3455 or 3445 Vian Way, PAN

e 3370 Davis Road, PAN 168424 168831
e 2441 Hill Road, PAN 167886 * 3555 Vian Way, PAN 168874
e 2715 Picket Place, PAN 169099 e 3538 or 3416 Vian Way, PAN

e 2750 Picket Place, PAN 515493, 168726, samples 168726 and

samples 515493-1 and 515493-2 168726-2
e 2740 or 2750 Picket Place, PAN e 2100 Hill Road, PAN 168505
S15485 e 2010 Alston Road, PAN 168327
e 2915 Picket Place, PAN 167631 e 3536 Vian Way, PAN 168718

e 2990 Picket Place, PAN 167967

2.9 Public Information

The ADEC Contaminated Sites Program continues to host a webpage summarizing the RFTC
project history and goals. The webpage includes a simplified regional results map depicting
private well, MW, and surface-water sample locations with respect to the LHA level. This map is
updated periodically following the receipt of analytical data.

In fall 2017, the CoF added a webpage describing the RFTC project response. The webpage
includes an interactive map depicting the locations of properties connected to the municipal
water system in response to PFCs in their well water.

On August 24, 2017 the CoF hosted the third community meeting in the City Council Chambers
at 800 Cushman Street. Previous community meetings occurred on August 11 and November 17,
2016, and are discussed in previous reports. At the request of the CoF, we prepared and mailed
or emailed meeting invitations and fact sheets to the owners and occupants of properties whose
wells we had sampled to date in Areas 1 through 8. Where previous contact had included both
owners (i.e., landlords) and occupants (i.e., tenants), we sent the meeting invitation to more than
one address per sample location.

The Alaska Department of Health and Social Services (DHSS) Section of Epidemiology
prepared an updated health fact sheet for the community meeting describing the health effects
associated with exposure to PFOS and PFOA. The Alaska DHSS also coordinated with the U.S.
Department of Health and Human Services’ Agency for Toxic Substances and Disease Registry
(ATSDR) to develop three one-page fact sheets related to PFC exposure. The DHSS and ATSDR
fact sheets refers to PFCs as PFAS; for the purposes of human health they are considered
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equivalent. These fact sheet were distributed to owners and occupants who attended the meeting.

The meeting invitation and fact sheets are included in Appendix A, in addition to other

communication with owners and occupants.

In response to resident inquiries, on February 5, 2018, the CoF mailed a letter to properties

connected to the municipal water system. The letter discussed the likelihood of residual PFCs

remaining in residential water heaters or plumbing systems, and included recommendations for

flushing of remnant well water (Appendix A).

2.10

Deviations

In general, we conducted our services in accordance with the approved proposals. The following

are the deviations from our agreed-upon scope of services.

The following samples were or may have been collected from a location downstream of
the property’s water softener or other in-home treatment system during one or more

Road.

The following samples were collected from private wells where parameter stabilization

was not achic <. [

Our scope of services calls for sampling only active wells or those that are temporarily
out of service. We sampled eight unused wells during the time period discussed in this
report. These locations are discussed in Section 2.4, First-Time Samples.

Our proposal dated June 23, 2017 called for sampling 27 wells as part of the well
monitoring network in January. Our proposal dated September 15, 2017 called for
sampling 31 wells as part of the well monitoring network in October. Our proposal dated
January 4, 2018 called for sampling 12 wells as part of the well monitoring network in
January. The actual number of wells sampled deviated from these targets for reasons
described in Section 2.3, Well Monitoring Network.

Our proposal dated January 4, 2018 called for sampling up to nine outdoor-only and
unused wells. To date, we have sampled one of these wells; this effort is ongoing.
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e Our proposals dated March 17, 2017 called for sampling MW-301D or MW-3015S,
Chevron MWs located near the intersection of Geist Road and Fairbanks Street. We
sampled these wells during the time period covered in this report because the owner did
not grant us permission in spring 2017.

3.0 ANALYTICAL RESULTS

We submitted well monitoring network water samples to TestAmerica for determination of
PFOS and PFOA using Method WS-LC-0025, the laboratory’s in-house method or EPA method
537 modified. We submitted first-time private well samples in July 2017 to February 2018 for
determination of the six UCMR PFCs by the same method. We submitted two samples for
TestAmerica’s TOP assay analysis package, newly available in 2017.

The TestAmerica laboratory reports and ADEC Laboratory Data Review Checklists for each
work order (WO) are included in Appendix E, listed in chronological order (WOs 29904,
29998-1, 29998-2, 30230, 30232, 30560, 30707, 31462, 32289, 32290, 32678, 32680, 33293,
35279, 35503, and 36306).

Analytical results for the well monitoring network are included in Figures 3 through 5, Quarterly
Sampling Network Results. The maximum LHA level concentration for each well sampled to
date are displayed in Figure 6, PFOS and PFOA Sample Results. Figures 7 through 9 depict
private well and MW sample locations to date where the LHA combined concentration exceeds
the effective LHA level of 65 ng/L, or where municipal water connections are planned.

3.1 July/August 2017 Well Monitoring Network Samples

Table 2 summarizes the concentrations of PFCs in July/August quarterly well monitoring
network samples (WOs 29904, 29998-1, 29998-2, 30232 and 30560). Sample 593560-2 is a field
duplicate of 593460-2 and sample 95730 is a field duplicate of 95630. The analytical results for
two private well samples and each MW exceed the LHA level. The highest private well results
are 65 ng/L PFOS and 5.7 ng/L PFOA in sample 168726, _
-. The highest MW results are 17,000 ng/L PFOS and 800 ng/L PFOA in sample
MW-1701-35, the 35-foot deep MW located at the RFTC. Please note that sample 64751 was
collected in August, but is included with the July quarterly well monitoring network results.

3.2  TOP Assay Samples

Table 3 summarizes the results of two July well monitoring network samples, MW-1701-35 and
MW-507, submitted for the TOP assay analysis package (WO 29998-2). There were no
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field-duplicate samples submitted with this WO. PFASs are a diverse group of hundreds of
compounds with similar physical properties. EPA method 537 and other analytical methods
cannot quantify each discrete PFAS, PFC, and precursor. The TOP assay method was designed
to indirectly measure the concentration of non-discrete and difficult-to-measure PFCs and
precursors that are not determined by conventional analytical methods.

The first step in the TOP assay procedure is to analyze the project samples for PFCs. The
samples are then subjected to an oxidation treatment that converts (or oxidizes) PFCs to the
dead-end perfluorinated carboxylic acid (PFCA) products, including PFOA, and analyzed a
second time. The difference between the pre- and post-treatment results is an indirect
measurement of the PFCs precursor compounds that are not quantified by standard analytical
methods. This method replicates what microbial and abiotic transformation processes would
achieve over several years to decades of oxidizing environmental conditions. Oxidation is one
known transformation process for PFCs; others may exist.

Table 3 includes the pre- and post-treatment results for 17 PFCs, most of which are PFCAs or
carboxylates. The maximum percent increase measured in these samples following oxidation is
507% in the perfluorohexanoic acid (PFHxA) result for MW-507. The percent increases are
generally higher in the shorter chain compounds. The percent increases for each PFCA in
MW-1701-35, located on the RFTC property, and MW-507, located approximately one-half mile
downgradient from the presumed source, are of the same order of magnitude. This could indicate
that Fairbanks groundwater is not conducive to PFC oxidation.

33 October/November 2017 Well Monitoring Network Samples

Table 4 summarizes the concentrations of PFCs in October/November quarterly well monitoring
network samples (WOs 32289, 32678, and 33293). Sample 167960 is a field duplicate of 167860
and sample 168273 is a field duplicate of 168173. The analytical results for one private well
sample and the three MW samples exceed the LHA level. The highest private well results are
260 ng/L PFOS and 26 ng/L PFOA in sample 168459, the well located at_ The
highest MW results are 11,000 ng/L PFOS and 500 ng/L PFOA in sample MW-1701-35. Please
note that sample 95630 was collected in November, but is included with the October quarterly
well monitoring network results.

34 January 2018 Well Monitoring Network Samples

Table 5 summarizes the concentrations of PFCs in January quarterly well monitoring network
samples (WOs 35279 and 35503). Sample 515615 is a field duplicate of 515515. The analytical
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results for one MW sample exceed the LHA level. The highest results are 16,000 ng/L. PFOS and
660 ng/L PFOA in sample MW-1701-35.

3.5  First-Time Private Well Samples

Table 6 summarizes the concentrations of PFCs in private wells sampled for the first time
between July 2016 and February 2017 (WOs 29904, 30230, 30707, 30560, 31462, 32290, 32680,
and 36306). There were no field-duplicate samples submitted with these WOs. Sample EB-301S
is an equipment-blank sample collected from the submersible pump used to sample MW-301S
and MW-301D. PFCs were not detected in the equipment-blank sample. The analytical results for

10 private well samples exceed the LHA level.

4.0 QUALITY ASSURANCE/QUALITY CONTROL

Quality Assurance/Quality Control (QA/QC) procedures assist in producing data of acceptable
quality and reliability. We reviewed the analytical results for laboratory QC samples and
conducted our own QA assessment for this project. We reviewed the COC records and
laboratory-receipt forms to check that custody was not breached, sample holding-times were met,
and the samples were properly handled from the point of collection through analysis by the
laboratory. Our QA review procedures allowed us to document the accuracy and precision of the
analytical data, as well as check the analyses were sufficiently sensitive to detect analytes at
levels below regulatory standards.

The laboratory applies the letter ‘J’ to a detection less than the limit of quantitation but greater
than the detection limit; this “flagged” datum is considered an estimated concentration. We
reviewed the data using the current ADEC Laboratory Data Review Checklist and applied a
standardized set of flags to data brought into question during the review. During our QC review
we applied flags indicating estimated data or analytical bias as applicable. Our QC review
encountered the following QA/QC errors that resulted in flags.

e The PFC results for samples 168734 and 168700 are considered estimated and flagged
‘J*’ in the analytical table due to sampling method (WOs 29904 and 30560,
respectively). The well configuration at the time of sampling prevented us from purging
these wells until parameter stabilization was achieved. Sample 168734 was also collected
through a reusable hose due to restricted access.
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e The pre- and/or post-treatment results for several analytes in samples MW-507 and
MW-1701-35 are considered estimated, biased high, and flagged ‘JH*,” considered not
detected and flagged ‘B*,” or considered estimated and flagged ‘J** due to laboratory
control sample (LCS) and LCS duplicate (LCSD) accuracy and precision, method blank
detections, and isotope dilution analyte (IDA) recovery failures (WO 29998-2).

e The PFOA results for samples 87416, 515515, 569356 and PFOS results for sample
87416 are considered estimated and flagged 'J*' in the analytical table due to isotope
dilution analyte (IDA) recovery failures (WO 35279).

We reviewed analytical sample results (TestAmerica WOs 29904, 29998-1, 29998-2, 30230,
30232, 30560, 30707, 31462, 32289, 32290, 32678, 32680, 33293, 35279, 35503, and 36306) for
this project. The laboratory reports, including the case narratives describing the laboratory QA
results in detail, along with completed ADEC data-review, are included in Appendix E.
Laboratory QC procedures included evaluating surrogate recovery, performing continuing
calibration checks, analyzing method blanks, and checking laboratory control samples to assess
accuracy. Please refer to Appendix E for details regarding the results of our QA review for these
16 WOs.

By working in general accordance with our proposed scope of services, we consider the samples
we collected for this project to be representative of site conditions at the locations and times they
were obtained. Based on our QA review, no samples were rejected as unusable due to QC
failures, and our completeness goal of obtaining 85% useable data was met. In general, the
quality of the analytical data for this project does not appear to have been compromised by
analytical irregularities and is adequate for the purposes of our assessment.

5.0 DISCUSSION AND RECOMMENDATIONS

We present here our discussion relevant to the RFTC site and downgradient well search and
sample areas. Within Areas 1 through 9 we have sampled each identified, active well with indoor
plumbing (i.e., category 1 or 2 wells) that we have received permission to sample. Of the water
samples discussed in this and previous reports, there are 50 private well, six MW, and two
surface-water sample locations with LHA combined concentrations exceeding the effective LHA
level of 65 ng/L (Figures 7 through 9). Of the 50 private well exceedances, 34 are category 1
wells, eight are category 2 wells, two are category 3 well, and six are category 4 wells.

Six private well exceedances are located on 30" Avenue to the west of the intersection with
North Van Horn Court, in Area 1. Two are located directly northwest of the RFTC in the FNSB
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Davis Fields area, also in Area 1. Two MWs exceedances are on the RFTC property. Three of
these private wells and two MWs are located directly northwest of the RFTC in Areas 2 and 3.

The highest concentration of private well exceedances is in the vicinity of Davis Road, Hill Road
Vian Way, and Alston Road to the west-northwest of the RFTC (Areas 5 and 8, Figures 7
through 9). Area 5 contains 31 private well exceedances, while Area 8 contains eight. These
analytical results are summarized in Figures 6 through 9. Municipal water connections for these
and other homes and businesses are discussed in Section 2.8, Alternate Water Sources.

5.1 Trend Analysis

We assessed temporal data for locations included in the well monitoring network locations using
the Mann-Kendall nonparametric trend analysis at a 95% confidence level (Gilbert, 1987). This
test requires data from a minimum of four sampling events to assess concentration trends. We
performed the test on PFOS, PFOA, and LHA combined results using the EPA’s Statistical
Software ProUCL. Table 7, Comparison of Quarterly Analytical Results, compares the PFOS,
PFOA, and LHA combined results for each well monitoring network sample location sampled
between July 2017 and February 2018. Results are reported in order of approximate distance
from the RFTC.

The trend analysis identified statistically significant increasing PFOA concentrations with time
for samples 87408, 87301, 87319, MW-507, 515485, and 515493-2, each located in Area 1, 3, or
the far eastern portion of Area 5. Our analysis also identified increasing PFOS concentrations for
samples 87335, 95630, 515485, and 515493-2, and increasing LHA combined concentrations for
the samples 87335, 515485, and 515493-2. These samples are located in the same areas as those
with increasing PFOA trends.

The trend analysis identified decreasing PFOS concentrations in samples 167801 and 515515
and decreasing LHA combined concentrations in samples 167801, 168980, and 515515. These
wells are located in Area 5, farther from the RFTC than those with increasing PFOA, PFOS, or
LHA combined concentrations. There were no trends identified for sample locations in Area 8;
however, there is generally less analytical data for locations farther from the RFTC. A no-trend
determination does not necessarily equate to a stable groundwater contaminant plume; rather, it
indicates a lack of discernable trend.

In most cases, percent change between consecutive sampling events is less than 25%. However,
samples MW-1701-13, MW-507, and 515485 are noteworthy in that the PFOS, PFOA, or LHA
combined concentration have varied by 100% or more between one or more consecutive
sampling events.
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Figures 3 through 5 depict the LHA combined result for these sample locations, as well as
locations that were previously included in the well monitoring network. The bar graphs are
colored to match each sampling quarter (i.e., July, October, January, and April) for wells
sampled during and after July 2016. Please note that bar graphs are scaled for comparison of
results within each sample location. For locations sampled three or more times, the summertime
sample typically has the highest PFOS and LHA combined results. Previous reporting indicated
that LHA combined result was generally highest in the springtime. With up to seven quarterly
results available per sample location, this is no longer appears to be the case.

5.2 Modifications to Well Monitoring Network

We propose to conduct the biannual sampling events in July 2018 and January 2019. The April
sampling event will include only wells that have not been included in the quarterly monitoring
network for one year or more.

The City plans to connect additional homes and businesses to the municipal water system in
2018. These sample locations are not included in the well monitoring network. We therefore
propose to remove the following location from the network:

We propose to simplify the location-based criteria for inclusion in the well monitoring network.
We propose to include active, drinking-water wells (category 1) or possible future
drinking-water wells (category 2) wells that are within 500 lateral feet of any private well (i.e.,
categories 1 through 4 wells, unused wells) whose combined PFOS and PFOA concentration is
greater than or equal to 35 ng/L. Lateral distance will be measured from parcel center to parcel
center. On lots with more than one well, we will test only those wells with combined
concentrations exceeding 35 ng/L. This 500-foot buffer will replace our previous criterion of
including wells on parcels “adjacent to or near” those with combined concentrations exceeding
35 ng/L. We therefore propose to add the following wells to the network:

However, we propose to continue to sample the following well, given its location in an area with
limited private well data:
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The well monitoring network currently includes active category 3 and 4 wells that are adjacent to
or near wells whose combined concentration exceeds 35 ng/L in most locations, and where
connection to the municipal water system is not planned or was not completed by the CoF. It is
possible that some households connected to the municipal water system retained their wells for
vegetable gardening (i.e., category 3) or other outdoor uses (i.e., category 4). The network does
not include category 3 and 4 wells with concentrations exceeding 35 ng/L if they are not near
other wells exceeding 35 ng/L. As these wells are located outdoors, we are typically unable to
sample them during the October and January sampling events and occasionally able to sample
them in April.

We propose annual sampling of category 3 wells whose combined concentration exceeds 35
ng/L, or that are within 500 feet of any private well whose concentration exceeds 35 ng/L. We
propose to sample the following wells annually beginning in July 2018:

We no longer plan to re-sample private, category 4 wells. We therefore propose to remove the
following location from the network:

Our trend analysis identified decreasing LHA combined concentrations for three private wells.

We propose to remove these locations from the well monitoring network after our next sampling
event if the decreasing trend remains statistically significant. Following ADEC approval, we will
notify the owners or occupants of these properties via letter.

5.3 Recommendations

Based on our understanding of offsite private well data from July 2017 through February 2018,
Shannon & Wilson offers the following recommendations pertaining to private well sampling.
We recommend that the CoF:

e continue quarterly sampling of wells in the well monitoring network for one calendar
year, in accordance with established criteria discussed in Section 2.3, Well Monitoring
Network;
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¢ biannual sampling of wells included in the well monitoring network for more than one
year, beginning in July 2018, as discussed in Section 5.2, Modifications to Well
Monitoring Network;

e annual sampling of category 3 wells, beginning in July 2018, as discussed in Section 5.2,
Modifications to Well Monitoring Network;

e continue to implement the current plan of connecting homes or businesses with category
1 and 2 wells whose well water exceeds the LHA level to the municipal water system as a
permanent alternate water source; and

e continue to work with the ADEC and DHSS to educate the public regarding the potential
health effects of exposure to PFOS- and PFOA-containing water.

We further recommend preparing a plume-wide conceptual site model (CSM). In doing so, we
will identify and evaluate potential data gaps for the overall RFTC site, including soil,
groundwater, surface water, sediment, and biota. This document will discuss the potential scope
of long-term site characterization and corrective action to fill identified data gaps.

Our groundwater sampling effort has focused primarily on private wells. Well depth is
considered known for approximately 50 percent and estimated for approximately 25 percent of
the private wells tested to date. Permafrost information is available for 10 percent of these wells.
An understanding of the presence and absence of permafrost is necessary to evaluate the
boundaries of the PFOS and PFOA groundwater plume, the flow of groundwater within the
plume, and the likelihood of future exposure to PFOS- and PFOA -containing water in and
downgradient of the impacted area. We therefore recommend installing clusters of offsite
groundwater MWs to study groundwater flow directions, the presence of permafrost, and assess
the lateral and vertical extent of the groundwater plume.

Our recommendations are based on:

e Offsite groundwater conditions inferred through private well and MW analytical water
samples collected from July 10, 2017 through February 21, 2018.

e The results of testing performed on water samples we collected from the private wells
and MWs on, near, and downgradient from the CoF’s RFTC property.

e Our previous experience in offsite well search Areas 1 through 10 downgradient from the
RFTC, and site and subsurface conditions we observed during our onsite RFTC
investigations, as they existed at the time of sample collection.

e Our understanding of the project and information provided by the CoF, Fairbanks Fire
Department, and other members of the project team.

e Publicly available literature including Glass et. al., 1996 and Geomega Inc., 2012.
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e Well construction details reported by owners and occupants, and well logs obtained from
the ADNR Well Log Tracking System (WELTS) beginning in January 2016.

e The limitations of our approved scope, schedule, and budget described in our proposals
31-2-31-2-16864-020, -021, and -023, dated June 23, 2017 through January 4, 2018.

The information included in this report is based on limited sampling and should be considered
representative of the time and location at which the sampling occurred. Regulatory agencies may
reach different conclusions than Shannon & Wilson. We have prepared and included in the
Appendix F, “Important Information about your Geotechnical/Environmental Report,” to assist
you and others in understanding the use and limitations of this report.
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Analyte

Perfluorooctanoic Acid (PFOA)
Perfluorooctane Sulfonate (PFOS)
LHA Combined (PFOS + PFOA)

April 2018

TABLE 2
SUMMARY OF JULY AND AUGUST 2017 WELL MONITORING NETWORK ANALYTICAL RESULTS
129089 167801 167983 168173 168378
EPA LHA
Level Units
70t ng/L 17 25 23 21 6.0
701 ng/L. 21 15 32 22 35
70t ng/L 38 18 55 24 41

nanograms per liter
Environmental Protection Agency

Lifetime Health Advisory

EPA LHA level is 70 ng/L for PFOS and PFOA combined; following ADEC guidance, results are compared to 65 nglL.
Concentration exceeds EPA LHA level
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168386

5.5
49
55
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65
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Analyte
Perfluorooctanoic Acid (PFOA)

Perfluorooctane Sulfonate (PFOS)

LHA Combined (PFOS + PFOA)

April 2018

Notes:
nglL
EPA
LHA
+

EPA LHA
Level Units
70+ ng/L
70t ng/L
70t ng/L

SUMMARY OF JULY AND AUGUST 2017 WELL MONITORING NETWORK ANALYTICAL RESULTS

515507

22
21
23

515515

22
18
20

593460-2

36
19
23

TABLE 2
593560-2 64751 669077
3.7 28 35
18 20 37
22 48 41

Sample number 593560-2 is a field duplicate of sample 593460-2. Sample number 95730 is the field duplicate of sample 95630.

nanograms per liter

Environmental Protection Agency

Lifetime Health Advisory

EPA LHA level is 70 ng/L for PFOS and PFOA combined; following ADEC guidance, results are compared to 65 ng/L.

Page 2 of 3

87301

36
29
33

87319

4.7
27
32

87335

87408

6.6
43
50

SHANNON & WILSON, INC.

92924

5.4
38
43
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Analyte

Perfluorooctanoic Acid (PFOA)
Perfluorooctane Sulfonate (PFOS)
LHA Combined (PFOS + PFOA)

April 2018

ng/L
EPA

-+

Bold

TABLE 2
SUMMARY OF JULY AND AUGUST 2017 WELL MONITORING NETWORK ANALYTICAL RESULTS
95630 95730 MW-1701-13 MW-1701-35 MW-507
EPA LHA

Level Units deep
70t ng/L 3.8 4.0 160 800 23
70t ng/L 28 27 110 17,000 330
70t ng/L 32 31 270 17,800 353

nanograms per liter
Environmental Protection Agency

Lifetime Health Advisory

EPA LHA level is 70 ng/L for PFOS and PFOA combined; following ADEC guidance, results are compared to 65 ng/L.
Concentration exceeds EPA LHA level

Page 3 of 3
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SHANNON & WILSON, INC.

TABLE 3
SUMMARY OF JULY 2017 TOTAL OXIDIZABLE PRECURSOR (TOP) ASSAY ANALYTICAL RESULTS
MW-1701-35 MW-507
PFC Length of ADEC Onsite RFTC MW, 35 feet deep DOT&PF MW on Davis Rd, 39 feet deep
Functional Carbon Groundwater Percent Percent
Analyte Group Chain Cleanup Level Units Pre-T Post-Ti Di I Pre-Ti Post-Treatment Difference  Increase
Perfluorobutanoic Acid (PFBA) Carboxylate 4 — ng/L. 450 2,500 2,050 456% 9.8 JH* 45 B* 35 359%
Perfluoropentanoic acid (PFPeA) Carboxylate 5 — ng/L 1,500 3,700 2,200 147% 28 80 52 186%
Perfluorohexanoic Acid (PFHxA) Carboxylate 6 — ng/L 2,900 7,800 4,900 169% 28 170 142 507%
Perfluoroheptanoic Acid (PFHpA) Carboxylate 7 — ng/L 760 840 JH* 80 1% 17 20 JH* 3 18%
Perfluorooctanoic Acid (PFOA) Carboxylate 8 400 ng/L 800 880 JH* 80 10% 23 24 JH* 1 4%
Perfluorononanoic Acid (PFNA) Carboxylate 9 — ng/L 140 130 N/A N/A 57 54 N/A N/A
Perfluorodecanoic Acid (PFDA) Carboxylate 10 — ng/L 3.9J <5.0B* N/A N/A 15J <5.0 N/A N/A
Perfluoroundecanoic Acid (PFUnA) Carboxylate " — ng/L <5.0 <5.0 N/A N/A <5.0 <5.0 N/A N/A
Perfluorododecanoic Acid (PFDoA) Carboxylate 12 — ng/L <5.0 <5.0 N/A N/A <5.0 <5.0 N/A N/A
Perfluorotridecanoic Acid (PFTriA) Carboxylate 13 — ng/L <5.0 <5.0 N/A N/A <5.0 <5.0 N/A N/A
Perfluorotetradecanoic Acid (PFTeA) Carboxylate 14 — ng/L <5.0 J* <5.0 N/A N/A <5.0 J* <5.0B* N/A N/A
Perluorobutanesulfonic Acid (PFBS) Sulfonate 4 — ng/L 1,200 1,200 N/A N/A 429 37J N/A N/A
Perfluorohexansulfonic Acid (PFHxS) Sulfonate 6 — ng/L 7,400 7,300 N/A N/A 57 64 N/A N/A
Perfluoro-1-heptanesulfonate(PFHpS) Sulfonate 7 — ng/L 590 930 N/A N/A 14 14 N/A N/A
Perfluorodecane Sulfonate (PFDS) Sulfonate 10 — ng/L <5.0 <5.0 N/A N/A <5.0 <5.0 N/A N/A
Perfluorooctane Sulfonate (PFOS) Sulfonate 8 400 ng/L 17,000 16,000 N/A N/A 330 310 N/A N/A
Perfluorooctane Sulfonamide (FOSA) Sulfonamide 8 — ng/L <40 B* <40 B* N/A N/A <40 J* <40 B* N/A N/A
LHA Combined (PFOS + PFOA) N/A N/A — ng/L 17,800 16,880 N/A N/A 353 334 N/A N/A

Notes:  Analytical samples were submitted for TestAmerica, Inc.’s Total Oxidable Precursor (TOP) assay technique, which involves oxidizing each sample to transform PFC precursors into perfluorocarboxylic acids (PFCAS) or carboxylates.
ng/lL  nanograms per liter
PFC  perfluorinated compound
ADEC  Alaska D of C
MW monitoring well
DOT&PF  Department of Transportation & Public Facilities
— ADEC cleanup level not
Bold  Concentration exceeds ADEC groundwater cleanup level.
N/A Not applicable due to a decrease following treatment or could not be calculated
< Analyte not detected; listed as less than the reporting limit (RL) unless otherwise flagged due to quality-control (QC) failures.
J  Estimated concentration, detected greater than the method detection limit (MDL) and less than the RL. Flag applied by the laboratory.
J* Estimated concentration due to quality control failures. Flag applied by Shannon & Wilson, Inc.
JH*  Estimated concentration, biased high, due to quality control failures. Flag applied by Shannon & Wilson, Inc.
B Resultis considered not detected due to quality control failures; see checKlist for details. Flag applied by Shannon & Wilson, Inc.
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Analyte
Perfluorooctanoic Acid (PFOA)

Perfluorooctane Sulfonate (PFOS)

LHA Combined (PFOS + PFOA)

April 2018

Notes:
nglL
EPA
LHA

-+

TABLE 4
SUMMARY OF OCTOBER AND NOVEMBER 2017 WELL MONITORING NETWORK ANALYTICAL RESULTS
129089 167801 167860 167960 167878
EPA LHA
Level Units
70t ng/L 21 3.1 3.2 3.0 27
70t ng/L. 20 12 15 15 16
70+ ng/L 41 15 18 15 19

Sample number 167960 is a field duplicate of sample 167860 . Sample number 168273 is the field duplicate of sample 168173.
nanograms per liter

Environmental Protection Agency

Lifetime Health Advisory

EPA LHA level is 70 ng/L for PFOS and PFOA combined; following ADEC guidance, results are compared to 65 ng/L.
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167983

24
28
52

168173

26
21
24

168273

2.6
20
23

168378

5.4
30
35

SHANNON & WILSON, INC.

168386

5.1
39
44
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Analyte

Perfluorooctanoic Acid (PFOA)
Perfluorooctane Sulfonate (PFOS)
LHA Combined (PFOS + PFOA)

April 2018

ng/L
EPA

-+

Bold

EPA LHA
Level Units
70t ng/L
70t ng/L.
70t ng/L

nanograms per liter
Environmental Protection Agency
Lifetime Health Advisory

TABLE 4
SUMMARY OF OCTOBER AND NOVEMBER 2017 WELL MONITORING NETWORK ANALYTICAL RESULTS
168459 168980 169048 515507 515515 521779 569356
26 2.8 27 2.8 238 32 3
260 14 22 16 15 10 16
286 17 25 19 18 13 19

EPA LHA level is 70 ng/L for PFOS and PFOA combined; following ADEC guidance, results are compared to 65 ng/L.

Concentration exceeds EPA LHA

level

Page 2 of 3

64751

23
18
41

669077

3.7
32
36

SHANNON & WILSON, INC.

87301

4.1
25
29
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Analyte
Perfluorooctanoic Acid (PFOA)

Perfluorooctane Sulfonate (PFOS)

LHA Combined (PFOS + PFOA)

April 2018

Notes:
nglL
EPA
LHA

t
Bold

EPA LHA
Level Units
70+ ng/L
70t ng/L.
70t ng/L

Sample number MW-1701-45 is a field duplicate of sample MW-1701-35.

nanograms per lter
Environmental Protection Agency
Lifetime Health Advisory

SUMMARY OF OCTOBER AND NOVEMBER 2017 WELL MONITORING NETWORK ANALYTICAL RESULTS

87319

4.9
23
28

87335

87408

5.9
34
40

TABLE 4
87416 92924
49 5.4
21 28
26 33

EPA LHA level is 70 ng/L for PFOS and PFOA combined; following ADEC guidance, results are compared to 65 ng/L.

Concentration exceeds EPA LHA

level

Page 3 of 3

95630 MW-1701-13
4.1 100
22 57
26 157

MW-1701-35

500
11,000
11,500

MW-1701-45

450
11,000
11,450

SHANNON & WILSON, INC.

MW-507

28
270
298
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SHANNON & WILSON, INC.

TABLE 5
SUMMARY OF JANUARY 2018 WELL MONITORING NETWORK ANALYTICAL RESULTS
168157 168688 515469 515507 515515 515615 521779 569356 87416 MW-1701-13 MW-1701-35
EPA LHA
Analyte Level Units
Perfluorooctanoic Acid (PFOA) 70t ng/L 5.6 2.5 2.5 2.8 2.70° 2.7 3.2 270 5.0J° 27 660
Perfluorooctane Sulfonate (PFOS) 70t ng/L 17 3.1 14 16 14 14 9.8 15 20 J* 14 16,000
LHA Combined (PFOS + PFOA) 70t ng/L 23 56 17 19 170 17 13 18J* 250 41 16,660

Notes: Sample number 515615 is a field duplicate of sample 515515 .
g/l nanograms per liter
EPA  Environmental Protection Agency
LHA  Lifetime Health Advisory
+ EPALHA level is 70 ng/L for PFOS and PFOA combined; following ADEC guidance results are compared to 65 ng/L.
Bold Concentration exceeds EPA LHA level.
Estimated concentration due to quality control failures. Flag applied by Shannon & Wilson, Inc.

S
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Analyte
Perfluoroheptanoic Acid (PFHpA)
Perfluorooctanoic Acid (PFOA)
Perfluorononanoic Acid (PFNA)
Perluorobutanesulfonic Acid (PFBS)

Perfluorohexansulfonic Acid (PFHxS)

Perfluorooctane Sulfonate (PFOS)
LHA Combined (PFOS + PFOA)

April 2018

ngiL

EPA LHA Level

70t

nanograms per liter

Environmental Protection Agency

Lifetime Health Advisory

EPA LHA level is 70 ng/L for PFOS and PFOA combined; following ADEC guidance results are compared to 65 ng/L.

Units
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

EPA LHA level not established

Concentration exceeds EPA LHA level

TABLE 6

SUMMARY OF OTHER JULY 2017 TO FEBRUARY 2018 PRIVATE WELL ANALYTICAL RESULTS

127523-2

1.0J
13J
<2.0
19J

19
20

168181

1"
21
58
13
72
56
7

168327

13
21
2.0

12
85
100
121

168335

8.6

0.83J
7.6
41
25
36

Analyte not detected; listed as less than the reporting limit (RL) unless otherwise flagged due to quality-control (QC) failures.

Estimated concentration, detected greater than the method detection limit (MDL) and less than the RL. Flag applied by the laboratory.
Estimated concentration due to quality control failures or sampling method. Flag applied by Shannon & Wilson, Inc.

Page 1 of 2

168459

13
28
<2.0
21
120
280
308

168505

77

<2.0
16

150
187

168530

13

20

21

12

60
110
130

168700

2.0J*
210
<2.0J*
1.9
8.0 J*
14 J*
16 J*

SHANNON & WILSON, INC.

168718

4.5

0.66 J
6.0
27
76
84

31-1-11735-011



Analyte
Perfluoroheptanoic Acid (PFHpA)
Perfluorooctanoic Acid (PFOA)
Perfluorononanoic Acid (PFNA)
Perluorobutanesulfonic Acid (PFBS)

Perfluorohexansulfonic Acid (PFHxS)

Perfluorooctane Sulfonate (PFOS)
LHA Combined (PFOS + PFOA)

April 2018

ngiL

EPA LHA Level
70t
70t
70t

nanograms per liter

Environmental Protection Agency

Lifetime Health Advisory

EPA LHA level is 70 ng/L for PFOS and PFOA combined; following ADEC guidance results are compared to 65 ng/L.

Units
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

EPA LHA level not established
Concentration exceeds EPA LHA level
Analyte not detected; listed as less than the reporting limit (RL) unless otherwise flagged due to quality-control (QC) failures.

Estimated concentration, detected greater than the method detection limit (MDL) and less than the RL. Flag applied by the laboratory.

TABLE 6

SUMMARY OF OTHER JULY 2017 TO FEBRUARY 2018 PRIVATE WELL ANALYTICAL RESULTS

168726-2

5.1

0.83J
7.4
33
75
85

168734

4.8 J*
8.9J*
0.98 J*
7.0J%
40J*
170 J*
179 J*

16892

1

Estimated concentration due to quality control failures or sampling method. Flag applied by Shannon & Wilson, Inc.

Page 2 of 2

658889

95508

MW-301S

6.6

0.72J
6.9
86
82
98

MW-301D

12

1.0J
11
84
66
83

EB-301S

Equipment blank

<2.0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.0

SHANNON & WILSON, INC.
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SHANNON & WILSON, INC.

TABLE 7
COMPARISON OF QUARTERLY ANALYTICAL RESULTS
PFOA PFOS LHA Combined Exceed LHA
Sample Name Sample Date Sample Location (ng/L) (ng/L) (PFOS+ PFOA) Level?+ Trendst
January-18 MW-1701-13, onsite RFTC 2z i 41
MW-1701-13 October-17 monitoring well 100 57 157 YES to NO No trends
July-17 (13 feet deep) 160 110 270
May-17 48 39 87
January-18 MW-1701-35. onsite RETC 660 16,000 16,660
MW-1701-35 October-17 monitoring well 500 11,000 11,500 YES No trends
July-17 (35 feet deep) 800 17,000 17,800
May-17 640 13,000 13,640
October-17 5.4 28 33
July-17 5.4 38 43
April-17 5.7 36 42
92924 January-17 5.0 34 39 NO No trends
October-16 5.1 26 31
July-16 5.3 34 39
March-16 46 42 47
October-17 3.7 32 36
July-17 3.5 37 41
April-17 3.9 35 39
669077 January-17 3.7 32 36 NO No trends
October-16 28J* 20 23 J*
July-16 35 32 36
March-16 3.9 35 39
October-17 59 34 40
July-17 6.6 43 50
April-17 6.4 37 43 )
87408 January-17 58 35 41 NO :g’tf:sé”ﬁ]';i%‘;
October-16 5.2 30 35
July-16 53 31 36
February-16 5.0 43 48
January-18 5.0J* 20 J* 25 J* .
87416 October-17 49 21 26 NO Samp:n;fe too
July-16 4.3 21 25
October-17 4.1 25 29
July-17 3.6 29 33
April-17 42 28 32 Increasing PFOA
87301 January-17 3.7 24 28 NO no trend in PFOS
October-16 3.1 20 23
July-16 3.5 24 28
February-16 2.3 30 32
October-17 4.9 23 28
July-17 4.7 27 32
April-17 4.9 26 31 .
87319 January-17 43 24 28 NO :‘g;f:ﬁ;”%i’;%g
October-16 3.9 19 23
July-16 3.8 22 26
February-16 3.3 32 35
October-17 3.7 12 16
July-17 3.7 13 17
April-17 4.0 13 17 No trend in PFOA,
87335 January-17 39 11 15 NO increasing PFOS
October-16 3.7 11 15 and LHA combined
July-16 3.0 9.2 12
February-16 2.8 10 13
November-17 4.1 22 26
July-17 4.0 28 32
May-17 3.9 = 2 No trend in PFOA,
95630 January-17 54 23 28 NO increasing in PFOS
November-16 3.6 18 22
July-16 3.4 19 22
May-16 4.2 17 21
October-17 28 270 298
July-17 MW-507. DOT&PE 23 330 353
MW-507 April-17 monitoring well on Davis Rd o 320 347 YES Increasing PFOA,
October-16 (39 feot deep) 23 160 183 no trend in PFOS
July-16 23 200 223
November-15 21 63 84
July-17 3.7 19 2 Sample size too
593460-2 May-17 4.2 17 21 NO small
May-16 5.5 31 37
Jul-17 19 46 65 | ing PEOA.
515485 Apr-17 8.2 29 37 NO to YES rr;cr!g?”;?wd LHA
Oct-16 8.0 25 33 combined
May-16 6.1 24 30
17 2 % 62 Increasing PFOA
N il
515493-2 April-17 19 37 56 NO and LHA cgmbined,
January-17 13 32 45 no trend in PFOS
October-16 12 22 34

April 2018 Page 1 of 2 31-1-11735-011



SHANNON & WILSON, INC.

TABLE 7
COMPARISON OF QUARTERLY ANALYTICAL RESULTS
PFOA PFOS LHA Combined Exceed LHA
Sample Name Sample Date Sample Location (ng/L) (ng/L) (PFOS+ PFOA) Level?+ Trendst
January-18 3.2 9.8 13 .
521779 October-17 3.2 10 13 NO Sampslz:nzllfe too
May-16 2.7 9.3 12
October-17 3.1 12 15
July-17 25 15 18 No trend in PFOA,
167801 April-17 3.7 15 19 NO decreasing PFOS
January-17 4.9 16 21 and LHA combined
August-16 3.7 19 23
October-17 24 28 52
July-17 23 32 55
167983 April-17 17 31 48 NO No trends
January-17 16 29 45
August-16 20 41 61
167878 October-17 27 16 19 NO Sample size too
June-17 3.5 18 22 small
167860 October-17 32 15 18 NO Sample size too
May-17 44 20 24 small
October-17 28 14 17
July-17 24 17 19 No "er;d;Fi%iFos
168980 April-17 26 16 19 NO deir"easing LA
January-17 3.0 17 20 combined
August-16 21 19 21
515469 Jan-18 25 14 17 NO Sample size too
Sep-16 2.7 18 21 small
January-18 2.8 16 19
515507 October-17 28 16 9 NO No trends
July-17 2.2 21 23
August-16 3.1 22 25
January-18 2.7 J* 14 17 J* No trend in PFOA
i s
515515 October-17 28 15 18 NO decreasing PFOS
July-17 22 18 20 and LHA combined
August-16 3.5 25 29
October-17 27 22 25
July-17 2.7 26 29
169048 April-17 3.0 23 26 NO No trends
January-17 29 21 24
August-16 3.0 35 38
168459 October-17 26 260 286 YES Sample size too
July-17 28 280 308 small
October-17 26 21 24
July-17 21 22 24
168173 April-17 2.7 24 27 NO No trends
January-17 25 20 23
October-16 24 J* 17 19 J*
January-18 270 15 18 J* Sample size too
569356 October-17 3 16 19 NO small
November-16 29 17 20
168157 January-18 5.6 17 23 NO Sample size too
November-16 5.1 14 19 small
July-17 5.7 65 71
168726 April-17 6.2 51 57 NO to YES No trends
January-17 54 43 48
October-16 6.5 54 61
January-18 25 3.1 5.6 X
168688 April-17 38 3.3 71 NO Sampslfnzllfe too
January-17 3.3 3.7 7.0
October-17 5.1 39 44
July-17 5.5 49 55
168386 April-17 54 39 44 NO No trends
January-17 4.7 31 36
November-16 5.2 34 39
October-17 5.4 30 35
July-17 6.0 35 41
168378 April-17 5.6 29 35 NO No trends
January-17 4.8 21 26
November-16 53 24 29
October-17 23 18 41
August-17 28 20 48
64751 April-17 25 20 45 NO No trends
January-17 17 13 30
October-16 26 19 45
October-17 21 20 41 .
129089 July-17 17 21 38 NO Samps";jlfe too
October-16 19 18 37

Notes:  For field-duplicate samples the higher of the two results is reported

ng/L  nanograms per liter

LHA  Lifetime Health Advisory
T EPALHAlevel is 70 ng/L for PFOS and PFOA combined; following ADEC guidance results are compared to 65 ng/L.
I Mann-Kendall trend analysis at a 95% confidence level was calculated using the EPA statistics software ProUCL Version 5.1

Bold  Concentration exceeds EPA LHA level
J*  Estimated concentration, no direction of bias, flag applied by Shannon & Wilson.

JH*  Estimated concentration, biased high due to quality control failures. Flag applied by Shannon & Wilson, Inc.
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PUBLIC WORKS DEPARTIVIENT

CITY OF FAIRBANKS Engineering Division

Telephone {907) 459-6770
Fax (907) 452-5913

800 Cushman Street
Fairbanks, AK 99701

Aupgust 15, 2017

Dear Property Owner ar Occupant:

The City of Fairbanks would like to invite you to a community meeting on Thursday, August 24 to
provide an update on the presence of perfluorinated compounds (PFCs) in groundwater near the
Reglonal Fire Training Center (RFTC) at 1730 30" Avenue. You are receiving this invitation because we
have identified a water-supply well at your horne or business, but other individuals who live in the RFTC
area are also welcome to attend.

Regional Fire Training Center Community Meeting
Thursday, August 24
5:30 pm to 7:00 pm
City Hall, 800 Cushman Street

Councit Chambers, 2nd Floor

The City is continuing to work with local environmental capsulting firm Shannon & Wilson Inc. to assess
the PFC-cantalning groundwater near the RFTC, On the reverse side of this letter is an updated Fact
Sheet about PFCs, Including a link to the Alaska Department of Environmental Conservation’s project
website. At this meeting we will summarize the current well search and sampling data, response actions
taken to date, status of municipal water line connectians, and answer any questions you may have,

CITY OF FAIRBANKS
Q{ (O

Jackson €. Fox
City Engineer

The GOLDEN HEART CITY =~ “Extremely Alaska”



City of Fairbanks
FACT SHEET — Well Testing for Perfluorinated Compounds

AUGUST 2017

Perfluorinated compounds (PFCs) are a group of manmade chemicals that have been used for a wide variety of
residential, commercial, and industrial uses. PFCs are classified as emerging environmental contaminants because
they do not have established regulatory standards, but evolving science has identified potential risk to human health
and regulatory standards are under consideration. The City of Fairbanks has discovered PFC contamination at the
Regional Fire Training Center (RFTC) at 1710 30™ Avenue and is working in coordination with state regulators to take

responsive action.

KEY MESSAGES & QUICK FACTS

The City has tested over 150 private wells where it believes PFCs
could be present based on the known pattern of groundwater flow.
Test results will typically be available within four weeks.

The U.S. Environmental Protection Agency (EPA) issued a lifetime
health advisory level for PFCs in May 2016. The health advisory level
has been set with a sufficient margin of protection for a lifetime of
exposure to PFOA and PFOS from drinking water, including for
sensitive  populations such as children. PFOA refers to
perfluorooctanoic acid; PFOS refers to perfluorooctane sulfonate.

The City has adopted the EPA lifetime health advisory level of
70 nanograms per liter (ng/L) for PFOS, PFOA, or the sum of the two
as the level above which action should be taken to reduce exposure
in drinking water.

The health advisory level has been set based on the latest
peer-reviewed science. However, the human health risks associated
with PFC exposure have not been definitively established.

The City has confirmed that PFCs are present above the lifetime
health advisory level in groundwater at the RFTC and in some private
wells. The occupants of these homes and businesses have been
offered bottled water delivery at no cost, and many have been
connected to the municipal water system.

PFCs are used in a large number of products ranging from fabric
waterproofing compounds, non-stick cookware, stain-resistant
carpeting, some food packaging, and firefighting agents.

From 1984 to 2004, firefighters from the City of Fairbanks and other
agencies used Agqueous Film Forming Foam, a firefighting agent that
contained PFCs, during training to extinguish petroleum fires at the
RFTC. The former burn pit has been excavated and removed from
the site.

For more information, please visit:
www.dec.alaska.gov/spar/csp/sites/
FairbanksFireTrainingCenter.htm

CONTACTS
For questions about well testing & study:
Shannon & Wilson Inc.
Marcy Nadel, Project Manager
Phone 907-458-3150
Email mdn@shanwil.com

For regulatory questions:

Alaska Dept of Environmental Conservation,
Contaminated Sites Program

Robert Burgess, Environmental Program

Specialist Il
Phone 907-451-2153
Email robert.burgess@alaska.gov

For questions about PFC health effects:
Alaska Dept of Health & Social Services
Stacey Cooper, Health Assessor

Phone 907-269-8016

Email stacey.cooper@alaska.gov
Division of Public Health Website:

www.dhss.alaska.gov/dph/Epi/eph/
Pages/default.aspx

For questions about RFTC & all other
inquiries:

City of Fairbanks, Engineering Division

Jackson Fox, City Engineer

Phone 907-459-6758

Email jcfox@ci.fairbanks.ak.us



Department of
Health and Social Services

DIVISION OF PUBLIC HEALTH
Section of Epidemiology

3601 C Street, Suite 540
Anchorage, Alaska 99503
Main: 907.269.8000

Fax: 907.562.7802

August 24, 2017

Perfluoroalkyl Substances — Regional Fire Training Center, Fairbanks,
Alaska

Introduction

Recently, chemicals called perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA)
were found at the Regional Fire Training Center (RFTC) in Fairbanks, Alaska (1710 30t Avenue)
— and in water wells nearby. Contact with these chemicals — such as drinking contaminated
water — may cause health problems. Below you’ll find information you need to know about
PFOS and PFOA.

Summary

e PFOS and PFOA are chemicals that may harm your health.

e [f your well has levels of PFOS and PFOA higher than the health advisory (0.07
micrograms per liter), you should use another water source for drinking water and
cooking.

e You can still use your water to bathe, clean, wash dishes, and do laundry.

e The City of Fairbanks is providing drinking water to people whose well water is above
EPA’s advisory level for PFOS and PFOA.

About PFOS and PFOA

What are PFOS and PFOA?
PFOS and PFOA are perfluoroalkyl substances (PFAS) — human-made chemicals that have been

used for both residential and industrial purposes. PFAS have been found in some products that
resist fire, stains, grease, and water such as:

e Furniture

e Carpeting

e Clothing

e Firefighting foams
e Food Packaging



At the RFTC, the source(s) of PFAS is certain firefighting foams that contained PFAS.

How could | come into contact with PFAS?

Because PFAS were widely used worldwide, stay in the environment for a long time, and travel
long distances in water and air, there are small amounts in many water and some food sources.
Most people have come into contact with low levels of PFAS. PFAS are also found in the blood
or tissue of wildlife, like fish and marine mammals such as seals and sea lions.

Usually, people come into contact with PFAS by eating or drinking them in food and water.
Additionally:
e Women who are exposed to PFAS pass it to their unborn babies during pregnancy
— and to their infants through breastfeeding.
e Children may come into contact with small amounts of PFAS in the home by touching
products (such as carpet) with PFAS and then putting their hands in their mouths.

How can PFAS affect my health?

Some, but not all, scientific literature suggests that certain PFAS may affect a variety of systems
in the body. Additional research is needed to better understand possible human health effects
from exposure to PFAS in water and food.

Scientists are not yet certain about the possible health effects resulting from human exposure
to PFAS at levels typically found in our food and water. Some, but not all studies in humans
have suggested that certain PFAS may affect the developing fetus and child. Potential health
effects from exposure to PFAS may include:

e Affect the development of unborn babies and breastfeeding infants — including
possible changes in growth, learning, and behavior

e Decrease fertility and interfere with the body’s natural hormones

e Increase cholesterol

e Affect the immune system

e Increase the risk of cancer

More research is needed to confirm or rule out possible links between health effects of
potential concern and exposure to PFAS. At this time, we cannot tell if drinking well water near
the RFTC in Fairbanks could be causing any current health problems — or if it will cause
problems in the future.

How can | tell if | have come into contact with PFAS?

PFAS can be measured in the blood, however, there are some limitations on blood tests to
consider. Individuals who feel they may have been exposed to high levels of PFOA or PFOS and
would like to have their blood levels measured should keep in mind that this is not a routine
test that health care providers offer. The test results will not provide clear answers for existing



or possible health effects. Individuals who feel the need to be tested should consult with their
health care provider, local and state health department or other health professionals on how to
move forward. The body’s natural elimination processes are the only way to remove PFAS from
the body.

What is the health advisory for PFOS and PFOA?

The U.S. Environmental Protection Agency (EPA) has set a lifetime health advisory (LTHA) level
for PFOS and PFOA — individually or combined— of no more than 0.07 micrograms per liter of
water (ug/L or ppb-parts per billion). This amount is the same as 70 nanograms of PFOS or
PFOA (or the 2 combined) per liter of water (ng/L or ppt-parts per trillion). The LTHA is designed
to protect people from contact with PFOS and PFOA in drinking water — particularly unborn
babies and infants (the populations most likely to be affected by exposure to PFOS and PFOA).

Safety Information for Fairbanks Residents
Can | drink my well water? What about my pets?
If levels of PFOS or PFOA (or the 2 combined) are at or above the health advisory level (0.07

micrograms per liter), do not drink your tap water or use it to prepare baby formula. Also avoid
giving it to pets and other animals.

Is it safe to cook with my well water?

If your well water has levels of PFOS or PFOA (or the 2 combined) at or above the health
advisory, do not use your well water to cook — even if you heat or boil it first. Boiling water
doesn’t remove PFOS and PFOA.

Is it safe to shower, take baths, and brush my teeth with my well water?
It is very unlikely that showering or taking baths with well water could cause any health
problems. This is because:
e Your skin does not absorb (take in) enough PFOS and PFOA to cause problems. PFOS and
PFOA also do not irritate the skin.
e PFOS and PFOA do not move easily from water to air — that means it is unlikely that you
will breathe it in when using well water.
It is safe to shower and bathe in PFAS- contaminated water. If your water contains PFAS,
particularly if levels exceed the LTHA, you can reduce exposure by using an alternative or

treated water source for brushing teeth, and any activity that might result in ingestion of water.

Can | clean, wash dishes, wash clothes, and rinse food with my well water?
It is safe to use well water to clean your house, wash dishes, and do laundry. However, we
recommend that you rinse food with clean water.



Can | breastfeed my child if | have been drinking my well water?

Breastfeeding is linked with numerous health benefits for both infants and mothers. At this
time, it is recommended that nursing mothers continue to breastfeed. The science on the
health effects of PFAS for mothers and babies is evolving. However, given the scientific
understanding at this time, the benefits of breastfeeding outweigh any known risk. To better
weigh the risks and benefits of breastfeeding, please talk to your doctor.

Is it safe to water my vegetable garden with my well water?

We do not have a clear answer to this question at this time. Some studies have shown that
vegetables grown in soil with high levels of PFAS may absorb the chemicals. But this could
depend on a lot of different factors (e.g., level of PFAS in water, the type of PFAS
contamination, the amount of garden watering, and the type of produce grown).

One study showed that garden plants watered with water contaminated with PFAS took in only
very small amounts of the chemicals. The study also noted that the health benefits of eating
fresh vegetables outweigh any health risks from small amounts of PFAS.

Soil particles can stick to plants, vegetables, and fruits. Low-lying plants, leafy vegetables (e.g.,
spinach and lettuce) and root crops (e.g., potatoes and carrots) are more likely to have soil
particles on them and possibly contribute to human exposure through incidental ingestion.
Some studies show that PFAS can accumulate at low levels in plant roots. Uptake of
contaminants by the roots of a plant may move into other portions of the plant but usually at
even lower concentrations. Your exposure to PFAS through garden vegetables is not likely to
be significant compared to other primary exposure routes such as drinking contaminated
water.

In the end it is up to you. Some people living near the RFTC may feel more comfortable using a
different water source with confirmed lower PFAS levels for their vegetable gardens. However,
if you choose to use your well for your garden, we recommend you wash your vegetables with
clean water and peel root vegetables.

Is it safe to swim in Peger Lake?

Yes. The levels of PFOS and PFOA in water tested from Peger Lake are below the health
advisory. This means you can swim in the lake — and it is okay if you accidentally swallow some
water during your swim.

Next Steps

How often will my well water be tested for PFAS?

The City of Fairbanks is currently checking wells near the RFTC. How often the wells are
checked will depend on how high the levels of PFAS are — and how much water people
are using.



The City of Fairbanks will work with the Alaska Department of Environmental
Conservation (ADEC) to make a long-term plan for tracking the wells until there is
another permanent source of safe drinking water.

What is the Alaska Section of Epidemiology doing to address concerns about PFAS in drinking
water?

The Section of Epidemiology is taking steps to protect Fairbanks residents, including:
e Working with ADEC and the Agency for Toxic Substances and Disease Registry (ATSDR)
to understand how PFAS from well water may affect people living near the RFTC

e Finding more information about PFAS and updating our recommendations as data
become available.

Where can | get more information?
e To learn more about health effects of PFAS, contact the Alaska Section of
Epidemiology at 907-269-8000.
e To learn more about well water testing, contact the Alaska Department of
Environmental Conservation at 907-451-2153.
e If you have health concerns about PFAS, please talk with your health care
provider.

You can also find additional information in the following resources:

e ATSDR’s PFAS web page:
https://www.atsdr.cdc.gov/pfc/index.html

e PFOS and PFOA Drinking Water Health Advisories (EPA)
https://www.epa.gov/sites/production/files/2016-
06/documents/drinkingwaterhealthadvisories_pfoa_pfos_updated 5.31.16.pdf

e Alaska Environmental Public Health Program
http://dhss.alaska.gov/dph/Epi/eph/Pages/default.aspx
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What are PFAS?

Perfluoroalkyl and polyfluoroalkyl substances (PFAS) are a large group of
man-made chemicals that have been used in industry and consumer products
worldwide since the 1950s.

»  PFAS do not occur naturally, but are widespread in the environment.

« PFAS are found in people, wildlife and fish all over the world.

» Some PFAS can stay in people’s bodies a long time.

»  Some PFAS do not break down easily in the environment.

How can | be exposed to PFAS?

PFAS contamination may be in drinking water, food, indoor dust, some consumer
products, and workplaces. Most non worker exposures occur through drinking
contaminated water or eating food that contains PFAS.

Although some types of PFAS are no longer used, some products may still contain PFAS:

» Food packaging materials

» Nonstick cookware

« Stain resistant carpet treatments
«  Water resistant clothing

» Cleaning products

» Paints, varnishes and sealants

» Firefighting foam

» Some cosmetics

How can | reduce my exposure to PFAS?

PFAS are present at low levels in some food products and in the environment (air, water, soil
etc.), so you probably cannot prevent PFAS exposure altogether. However, if you live near
known sources of PFAS contamination, you can take steps to reduce your risk of exposure.

« If your drinking water contains PFAS above the EPA Lifetime Health Advisory,
consider using an alternative or treated water source for any activity in which you
might swallow water:

» drinking
» food preparation
» cooking
» brushing teeth, and
» preparing infant formula
»  Check for fish advisories for water bodies where you fish.

» Follow fish advisories that tell people to stop or limit eating fish from waters contaminated with
PFAS or other compounds.

» Research has shown the benefits of eating fish, so continue to eat fish from safe sources as part of
your healthy diet.

» Read consumer product labels and avoid using those with PFAS.

Division of Community Health Investigations

(CS278160-E Page 1



How can PFAS affect people’s health?
Some scientific studies suggest that certain PFAS may affect different systems in the body. NCEH/ATSDR is
working with various partners to better understand how exposure to PFAS might affect people’s health—
especially how exposure to PFAS in water and food may be harmful. Although more research is needed, some
studies in people have shown that certain PFAS may:

- affect growth, learning, and behavior of infants and older children

» lower a woman’s chance of getting pregnant

» interfere with the body’s natural hormones

« increase cholesterol levels

» affect the immune system and

» increase the risk of cancer
At this time, scientists are still learning about the health effects of exposures to mixtures of PFAS.

How can | learn more?
You can visit the following websites for more information:

CDC/ATSDR:
» CDCInfo: https://www.cdc.gov/cdc-info/, or (800) 232-4636.
» www.atsdr.cdc.gov/pfc/index.html
» https://www.cdc.gov/exposurereport/index.html

« Environmental Protection Agency (EPA):
https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas

+ Food and Drug Administration:
https://www.fda.gov/food/newsevents/constituentupdates/ucm479465.htm

- National Toxicology Program:
https://ntp.niehs.nih.gov/pubhealth/hat/noms/pfoa/index.html

If you have questions about the products you use in your home, please contact
the Consumer Product Safety Commission (CPSC) at (800) 638-2772.

List of Common PFAS and Their Abbreviations:

PFOS Perfluorooctane sulfonic acid
PFOA (or C8) Perfluorooctanoic acid

PFNA Perfluorononanoic acid

PFDA Perfluorodecanoic acid
PFOSA (or FOSA) Perfluorooctane sulfonaminde

MeFOSAA (aka Me-PFOSA-AcOH)  2-(N-Methyl-perfluorooctane sulfonamido) acetic acid
Et-FOSAA (aka Et-PFOSA-AcOH) 2-(N-Ethyl-perfluorooctane sulfonamido) acetic acid
PFHxS Perfluorohexane sulfonic acid

Page 2
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If you have been exposed to perfluoroalkyl and polyfluoroalkyl
substances (PFAS) and are concerned about your health, you can
tell your doctor.

You can share this fact sheet with your doctor to help start a conversation
about how PFAS can affect your health.

1. Can exposure to PFAS cause health problems?

«  Some scientific studies suggest that certain PFAS may affect different systems in the body. NCEH/ATSDR is
working with various partners to better understand how exposure to PFAS might affect people’s health—
especially how exposure to PFAS in water and food may be harmful.

+  Some (but not all) PFAS build up in the body. The levels of some PFAS go down slowly over time once exposure
stops. Scientists are studying how different amounts of PFAS in the body over time may affect health.

«  More research is needed, but some studies in people have shown that certain PFAS may:
» affect growth, learning, and behavior of infants and older children
» lower a woman's chance of getting pregnant
» interfere with the body’s natural hormones
» increase cholesterol levels
» affect the immune system
» increase the risk of cancer

If you have any of these conditions and have been exposed to PFAS, you can tell your doctor.

2, Should my family and | be tested for any of the health conditions possibly linked to
PFAS exposure?

» Laboratory test results can't tell you if PFAS exposure has caused your health condition.

«  Some of the health effects possibly linked to PFAS exposure, like high cholesterol, can be checked as part of
your annual physical. It is important to have regular check-ups and screenings.

»  You can tell your doctor about any exposure to PFAS and any symptoms you have.

3. Should my family and | get a blood test for PFAS if we have been exposed to PFAS?

»  PFAS blood test results can tell you the amount of PFAS in your blood. However, test results won't tell you how
PFAS will affect your health now or in the future.

» Blood testing for PFAS is not a regular test offered by doctors or health departments.
« If you want or need to know your PFAS blood levels, you can talk to
» your doctor or health care provider

» other health professionals (for example, for concerns about babies and children contact your regional
Pediatric Environmental Health Specialty Unit or PEHSU: http://www.pehsu.net/findhelp.html).

- Remember that test results will only tell you and your health care provider if you have been exposed to PFAS.

« Keep in mind that most people in the United States have one or more specific PFAS in their blood, especially
PFOS and PFOA.

Division of Community Health Investigations
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4. Could exposure to PFAS in drinking water harm my health in the future?

We don't know if exposure to PFAS may cause health problems in the future. You can tell your doctor if you have
been exposed to PFAS and ask if you need to be monitored for symptoms or conditions that may be caused by
PFAS exposure (see list in question #1) in the future.

5. How will exposure to PFAS in drinking water affect my pregnancy?

Exposure to PFAS in drinking water at levels above the EPA Lifetime Health Advisory has been associated with
pregnancy-induced high blood pressure. This complication can include not only high blood pressure, but also
signs of damage to other organ systems, most often the liver and kidneys.

Tell your doctor if you have been exposed to PFAS so that he/she can provide appropriate medical care.
Checking for high blood pressure should be part of your routine prenatal care. It is important to go to all of your
prenatal checkups and discuss with the doctor or nurse any health concerns.

6. Can |l breastfeed my baby if I've been exposed to PFAS in drinking water?

Nursing mothers should continue to breastfeed.

While we do not know a lot about the health effects of exposure to PFAS in breast milk, we do know that the
benefits of breastfeeding are well documented.

PFAS in a mother’s body can move from her blood into her unborn child and from her breastmilk into her
breastfed baby. However, based on current science, the benefits of breastfeeding appear to outweigh the
risks for infants exposed to PFAS in breast milk.

Breastfeeding is good for the health of both infants and mothers.
Scientists continue to do research in this area.
If you have concerns, talk to your doctor.

For more information about the benefits of breastfeeding, please visit:
https://www.womenshealth.gov/breastfeeding/breastfeeding-benefits.html.

7. How can | learn more about PFAS?

Contact 1-800-CDC-INFO for updated information on PFAS.
Visit the following websites:

» ATSDR website:
http://www.atsdr.cdc.gov/pfc/index.html

» ATSDR'’s PFAS Clinician Factsheet:
https://www.atsdr.cdc.gov/pfc/docs/pfas_clinician_fact_sheet_508.pdf

» Environmental Protection Agency website:
https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas

Contact your state health department.

Contact the Consumer Product Safety Commission at (800)-638-2772 if you have questions about the
products you use in your home.

Page 2
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Most people in the United States have been exposed to PFAS and
have PFAS in their blood, especially perfluoroctane sulfonic acid
(PFOS) and perfluoroctanoic acid (PFOA).

Since 1999, the National Health and Nutrition Examination

Survey (NHANES) has measured blood PFAS in the U.S. Blood Levels of the Most Common PFAS in People

population. NHANES is a program of studies designed by in the United States from 2000-2014
the Centers for Disease Control and Prevention (CDC) to
evaluate the health and nutrition of adults and children in 35
the United States. 55 30 PFOS
S PFOA
5?5 25 PFHxS
Since 2002, production and use of PFOS and 38 PENA
. . . =g 15
PFOA in the United States have declined. As 3 o
the use of some PFAS has declined, some blood 28
PFAS levels have gone down as well. .
« From 1999 - 2014, blood PFOS levels have declined 2000 2004 2006 2008 2010 2012 2014
by more than 80%. * Average = geometric mean
- From 1999 - 2014, blood PFOA levels have declined amen Exgosre t Enaronmenta Chemicals, Updted Tables Uanary 3017
0 Atl , GA: US. D f Health and H Services, C fe
by more than 60%. D?s?er;?e Controlanedpsg:]eenrg:n. ealihand Human Services, Centers or
However, as PFOS and PFOA are phased out and replaced,
people may be exposed to other PFAS.
Blood PFAS levels decreased in people exposed Average Blood Level of Some PFAS after Installing a
to PFAS in drinking water after a water Water Filtration System
filtration system was installed. a0 oEos
In the mid-2000s, water sampling found PFAS o PFOA
contamination in municipal drinking water sources east 339 30 PFHxS
of St. Paul, Minnesota. In 2006, a water filtration system gg 25
was installed to reduce PFAS levels. PFOS and PFOA were 3E 2
reduced in the drinking water below the current EPA 2L s
lifetime health advisory level for PFOS+PFOA of 70 parts per §§ 10
trillion. ZE .
In 2008, 2010, and 2014, the Minnesota Department of R
Health measured blood PFAS levels in people who had 2008 2010 2014
been exposed to PFAS in their drinking water before * Data shown are geometric means
installation of the filtration System. Data Source: Minnesota Department of Health, Environmental Tracking and
Biomonitoring. East Metro PFC3 Biomonitoring Project, December 2015 Report
« PFOS, PFOA, and PFHxS blood levels went down in to the Community.

long-term residents after a water filtration system
was installed.

Division of Community Health Investigations
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Biomonitoring Studies have measured PFAS levels in other groups:
«  Workers in PFAS manufacturing facilities,
- Communities with contaminated drinking water, and
« The general U.S. population.

The figures below show PFOA and PFOS levels measured in different exposed populations, compared to levels
CDC measured in the general U.S. population in 2011-2012 and 2013-2014.

Blood Levels in People Who Were Exposed to PFAS

PFOA

3M Workers, 2000

Dupont Workers, 2004

Little Hocking Community, 2005-2006

Ohio River Valley Community, 2005-2006
North Alabama Community, 2010

North Alabama Community, 2016

Pease NH Community (age < 12),2015-2016
Red Cross Blood Donors, 2006

Pease NH Community (age > 12),2015-2016
NHANES 2011-2012

NHANES 2013-2014

1 10 100 1000

Average* Blood Level
(micrograms per liter, ug/L)

PFOS
3M Workers, 2000
North Alabama Community, 2010
North Alabama Community, 2016
Red Cross Blood Donors, 2006
Pease NH Community (age > 12),2015-2016
Pease NH Community (age < 12),2015-2016
NHANES 2011-2012
NHANES 2013-2014

1 10 100 1000

Average* Blood Level
(micrograms per liter, ug/L)

* Average = geometric mean

References:
PFOS - Perfluoroctane sulfonic acid wwwcdc gov/exposurereport
. . http://www.health.state.mn.us/divs/hpcd/tracking/biomonitoring/projects/PFC3CommunityReport.pdf
PFOA - Perfluoroctanoic acid http://www.health.state.mn.us/divs/hpcd/tracking/biomonitoring/projects/pfccomrpt2009.pdf
PFHXxS - Perfluorohexane sulfonic acid https://www.atsdr.cdc.gov/HAC/pha/BiologicalSampling/Biological_Sampling_of_Substances_in_
Alabama_E1%20-Report_11-28-2016_508.pdf

PFNA - Perfluornonanoic acid http://www.dhhs.nh.gov/dphs/documents/pease-pfc-blood-testing.pdf
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Introduced by: Council Members Pruhs and Rogers
Finance Committee: August 29, 2017
Date: September, 11 2017

ORDINANCE NO. 6060, AS AMENDED
AN ORDINANCE TO PROVIDE A STIPEND AND RESOLUTIONS TO
- RESIDENTS AND BUSINESSES WITH DRINKING WATER
CONTAMINATED BY PERFLUORINATED COMPOUNDS (PFCs)

WHEREAS, past training activities at the Regional Fire Training Center, which is

owned and operated by the City of Fairbanks (City), have resulted in ground water
contamination that has migrated off the property and contaminated wells in south Fairbanks
with PFCs; and

WHEREAS, the City wants to ensure residents and businesses affected by this

contamination have access to clean drinking water; and

WHEREAS, there are four categories of properties in question:

Category 1 properties have wells connected to a structure’s interior plumbing, the
wells are the structure’s only source of drinking water, and the water in the wells is
contaminated above the U.S. Environmental Protection Agency’s (EPA’s) Lifetime
Health Advisory (LHA) Level;

Category 2 properties have wells that are not connected to the structure’s interior
plumbing, the wells are contaminated above the EPA’s LHA Level, and a holding tank
is currently being used as the structure’s source of drinking water;

Category 3 properties have wells that test below the EPA’s LHA Level but are above
85% of the EPA’s LHA Level, and the wells are the structure’s only source of
drinking water or a holding tank is currently being used as the structure’s source

of drinking water.

Category 4 properties do not have a well.

WHEREAS, the City of Fairbanks is providing valuable real estate upgrades to

Category 1, 2, and 3 participants.

NOW, THEREFORE, BE IT ENACTED BY THE CITY COUNCIL OF THE

CITYOF FAIRBANKS, ALASKA, as follows:

SECTION 1. For Category 1 properties, the City will fund the water service connections to

water mains and will pay a stipend for water bills everthe-next-two-years,-not-to-exeeed-of
$2,500 fer—th«ese—twe—ye&vs—mth the goal of having these properties completed by December

Ordinance No, 606{, as Amended
Page 1



SECTION 2. For Category 2 properties, the City will fund the connection to the water mains
with the goal of completion by September 2018.

SECTION 3. Category 1, 2, and 3 participants, to receive real estate upgrades and water
stipenderedit to College Utilities Corp., will execute a “Waiver of Claims” with the City of
Fairbanks for any/all real estate loss of value from potential (PFC’s) contamination.

SECTION 4. For Category 3 properties the City will fund the connection to the water mains
during the next construction season upon the 85% target being reached.

SECTION 5. For Category 4 properties_inside the City limits, the residents will be required to
connect to the water main at their expense_as already required by City Code.

SECTION 6. That the effective date of this Ordinan temmber 2017.

AYES: Rogers, Bagwill, Pruhs, Cleworth
NAYS: Therrien

ABSENT: Huntington

ADOPTED: September 25, 2017

ATTEST: APPROVED AS TO FORM:

Ordinance No. 6060, as Amended
Page 2



CITY OF FAIRBANKS
FISCAL NOTE

|. REQUEST:

Ordinance or Resolution No: 6060

Abbreviated Title:

STIPEND AND WATER RESOLUTIONS DUE TO PFC CONTAMINATION

Does the adoption of this ordinance or resolution authorize:

1) additional costs beyond the current adopted budget?

2) additional support or maintenance costs?

If yes, what is the estimate? UNKNOWN

Yes

Yes X

3) additional positions beyond the current adopted budget?

Iif yes, how many positions?
If yes, type of positions?

Yes

{F - Full Time, P - Part Time, T - Temporary)

No
No

No

Il. FINANCIAL DETAIL:
ESTIMATED EXPENDITURES FY 2017 FY 2018 FY 2019 Bayond Total
CLAIMS $100,000 $100,000
$0
30|
TOTAL $100,000 $0 $0 so| $100,000]
ESTIMATED FUNDING SOURCES FY 2017 | FY 2018 FY 2019 Beyond Total
Risk Fund $100,000 $100,000]
Other $0|
TOTAL $100,000 $0 $0 s0| $100,000]
EXPLANATION

To provide a $2,500 drinking water stipend to 40 category one properties in 2017. This
stipend will be paid directly to Golden Heart Utilities (GHU) upon completion of the hook

up to the GHU water main/utility.

It is the intent to provide the stipend to all properties who obtain category one designation

in the future.

Please see the Ordinance for more descriptive treatment of other categories of properties
with potential perfluorinated compound (

‘C) contamination

Reviewed by Finance Department:

Initial

CR

Date

8/28/2017

Ordinance No. 6060, as Amended

Page 3



City of Fairbanks
FACT SHEET — Well Testing for Perfluorinated Compounds

DECEMBER 2017

Perfluorinated compounds (PFCs) are a group of manmade chemicals that have been used for a wide variety of
residential, commercial, and industrial uses. PFCs are classified as emerging environmental contaminants because
they do not have established regulatory standards, but evolving science has identified potential risk to human
health. The City of Fairbanks has discovered PFC contamination at the Regional Fire Training Center (RFTC) at 1710

30%" Avenue and is working in coordination with state regulators to take responsive action.

KEY MESSAGES & QUICK FACTS

The City has tested over 150 wells where it believes PFCs could be
present based on the known pattern of groundwater flow. Test
results will typically be available within four weeks.

The U.S. Environmental Protection Agency (EPA) issued a lifetime
health advisory level for PFCs in May 2016. The health advisory level
has been set with a sufficient margin of protection for a lifetime of
exposure to PFOA and PFOS from drinking water, including for
sensitive populations such as children. PFOA refers to
perfluorooctanoic acid; PFOS refers to perfluorooctane sulfonate.

The City has adopted the EPA lifetime health advisory level of
70 nanograms per liter (ng/L) for PFOS, PFOA, or the sum of the two
as the level above which action should be taken to reduce exposure
in drinking water.

The health advisory level has been set based on the latest
peer-reviewed science. However, the human health risks associated
with PFC exposure have not been definitively established.

The City has confirmed that PFCs are present above the lifetime
health advisory level in groundwater at the RFTC and in some private
wells. The occupants of these homes and businesses have been
offered bottled water delivery at no cost, and many have been
connected to the municipal water system.

PFCs are used in a large number of products ranging from fabric
waterproofing compounds, non-stick cookware, stain-resistant
carpeting, some food packaging, and firefighting agents.

From 1984 to 2004, firefighters from the City of Fairbanks and other
agencies used Agqueous Film Forming Foam, a firefighting agent that
contained PFCs, during training to extinguish petroleum fires at the
RFTC. The former burn pit has been excavated and removed from
the site.

For more information, please visit:
www.dec.alaska.gov/spar/csp/sites/
FairbanksFireTrainingCenter.htm

CONTACTS
For questions about well testing & study:
Shannon & Wilson Inc.
Marcy Nadel, Project Manager
Phone 907-458-3150
Email mdn@shanwil.com

For regulatory questions:

Alaska Dept of Environmental Conservation,

Contaminated Sites Program
Robert Burgess, Environmental Program

Specialist Il
Phone 907-451-2153
Email robert.burgess@alaska.gov

For questions about PFC health effects:
Alaska Dept of Health & Social Services
Stacey Cooper, Health Assessor

Phone 907-269-8016

Email stacey.cooper@alaska.gov
Division of Public Health Website:

www.dhss.alaska.gov/dph/Epi/eph/
Pages/default.aspx

For questions about RFTC & all other
inquiries:
Andrew Ackerman, City of Fairbanks

Environmental Manager
Phone 907-459-6836
Email aackerman@fairbanks.us




CITY OF FAIRBANKS ENGINEERING DEPARTMENT

800 Cushman Street
Fairbanks, AK 99701

Telephone (907) 459-6770
Fax (907) 452-5913

February 5, 2018
Dear Property Owner:

Over the past year, the City of Fairbanks (City) has connected 44 properties to the municipal water
system in response to the presence of perfluorinated compounds (PFCs) in private water-supply wells
near the Regional Fire Training Center (RFTC) at 1710 30" Avenue. These properties have PFC
concentrations above the U.S. Environmental Protection Agency (US EPA) lifetime health advisory level
for drinking water which is 70 nanograms per liter (ng/L) for PFOS, PFOA, or the sum of the two. Per City
Council Ordinance No. 6060, municipal water service connections are also planned for properties with
combined PFOS and PFOA concentrations above 85 percent (59.5 ng/L) of the lifetime health advisory
level.

Certain residents are concerned that PFCs from well water could remain in their plumbing systems after
connection to municipal water. This is an unlikely scenario. It is common for iron or other minerals to
‘settle out’ of solution in standing water, or for hard-water scale to form on plumbing fixtures and pipes.
The Alaska Department of Environmental Conservation (DEC), the City, and the City’s consultants each
researched this question independently by reviewing literature on water heaters, PFC chemistry, and
actions of other states who have connected residents to municipal water systems. The agencies
concluded that under conditions typical of Fairbanks groundwater PFCs are highly soluble, therefore we
would generally expect PFCs to remain dissolved in water rather than attaching to sediments or scale
within water heaters or other parts of a home plumbing system.

We are aware that water heater tanks typically accumulate hard-water scale and sand or sediment
particles over time, exactly how much depends on the hardness of the water and presence or absence
of inlet filters. At this time the City does not plan to sample the sediment from individual water-heaters
for PFCs. We suggest that home owners maintain their water heaters per manufacturer
recommendations, for example, by periodically replacing the anode rod and fully draining the tank to
remove accumulated sediment.

The 44 service connections to municipal water provided by the City are within the Golden Heart Utilities
(GHU) or College Utilities Corporation (CUC) service areas. When GHU or CUC connects a new property
to water service, standard practice is to drain and pressure test the system with the new water source.
This alone removes most of the water currently in the system. Given the solubility of PFCs and the
differences in flow rates and plumbing configurations, we recommend running all the taps in the house
at the same time, at full volume—turning off the cold water taps after 5 minutes and just running the
hot taps for an additional 15 minutes. This will ensure that you have flushed any remnant water that
came from your disconnected well.

The GOLDEN HEART CITY ~ “Extremely Alaska”



Please contact us if you have further questions regarding municipal water connections. If you have other
guestions, please see the list of contacts on the enclosed Fact Sheet to help direct you to the most
appropriate person or agency for your inquiry. You may also visit the City of Fairbanks website,
http://www.fairbanksalaska.us/rftc-groundwater-contamination/, or at the DEC’s site summary page,
http://dec.alaska.gov/spar/csp/sites/FairbanksFireTrainingCenter.htm, for maps and other information

about the water cleanup effort.

CITY OF FAIRBANKS

7
7 Vs

-
o

g
Andrew Ackerman
Environmental Manager




City of Fairbanks
FACT SHEET — Well Testing for Perfluorinated Compounds

FEBRUARY 2018

Perfluorinated compounds (PFCs) are a group of manmade chemicals that have been used for a wide variety of
residential, commercial, and industrial uses. PFCs are classified as emerging environmental contaminants because
they do not have established regulatory standards, but evolving science has identified potential risk to human
health. The City of Fairbanks has discovered PFC contamination at the Regional Fire Training Center (RFTC) at 1710
30%" Avenue and is working in coordination with state regulators to take responsive action.

KEY MESSAGES & QUICK FACTS

The City has tested over 150 wells where it believes PFCs could be
present based on the known pattern of groundwater flow. Test
results are typically available within four weeks of sample collection.

The U.S. Environmental Protection Agency (EPA) issued a lifetime
health advisory level for PFCs in May 2016. The health advisory level
has been set with a sufficient margin of protection for a lifetime of
exposure to PFOA and PFOS from drinking water, including for
sensitive populations such as children. PFOA refers to
perfluorooctanoic acid; PFOS refers to perfluorooctane sulfonate.

The City has adopted the EPA lifetime health advisory level of
70 nanograms per liter (ng/L) for PFOS, PFOA, or the sum of the two
as the level above which action should be taken to reduce exposure
in drinking water.

The health advisory level has been set based on the latest
peer-reviewed science. However, the human health risks associated
with PFC exposure have not been definitively established.

The City has confirmed that PFCs are present above the lifetime
health advisory level in groundwater at the RFTC and in some private
wells. The occupants of these homes and businesses have been
offered bottled water delivery at no cost, and many have been
connected to the municipal water system.

PFCs are used in a large number of products ranging from fabric
waterproofing compounds, non-stick cookware, stain-resistant
carpeting, some food packaging, and firefighting agents.

From 1984 to 2004, firefighters from the City of Fairbanks and other
agencies used Aqueous Film Forming Foam, a firefighting agent that
contained PFCs, during training to extinguish petroleum fires at the
RFTC. The former burn pit has been excavated and removed from
the site.

For more information, please visit:
www.fairbanksalaska.us/rftc-
groundwater-contamination/

CONTACTS
For questions about well testing & study:
Shannon & Wilson Inc.
Marcy Nadel, Project Manager
Phone 907-458-3150
Email mdn@shanwil.com

For regulatory questions:

Alaska Dept of Environmental Conservation,
Contaminated Sites Program

Robert Burgess, Environmental Program

Specialist Il
Phone 907-451-2153
Email robert.burgess@alaska.gov

www.dec.alaska.gov/spar/csp/sites/

FairbanksFireTrainingCenter.htm

For questions about PFC health effects:
Alaska Dept of Health & Social Services
Stacey Cooper, Health Assessor

Phone 907-269-8016

Email stacey.cooper@alaska.gov

For questions about RFTC & all other
inquiries:
Andrew Ackerman, City of Fairbanks

Environmental Manager
Phone 907-459-6836
Email aackerman@fairbanks.us




APPENDIX B

COMPLETED PRIVATE WELL INVENTORY SURVEY FORMS
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This appendix contains personal information. Content has been removed for confidentiality.

31-1-11735-011



APPENDIX C

COPY OF PRIVATE AND MONITORING WELL SAMPLING LOGS

31-1-11735-011



This appendix contains personal information. Content has been removed for confidentiality.
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APPENDIX D

PROJECT PHOTOGRAPHS
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PROJECT PHOTOGRAPHS

Photo 1: Sampling MW-1703-13 at the RFTC. (October 3,2017) Photo 3: Example private well purge using YSI water quality meter,
utility sink at 3077 Davis Road. (July 18, 2017)

Photo 2: Sampling the unused well at 3485 Holden Road using a
peristaltic pump. (October 23,2017)

Photo 4: Purging the GHSA drinking water and irrigation well at the
Hez-Ray sports complex to the ground surface before sampling.
(July 19, 2017)

Photo 3: Example active private well sample location, pre-treatment
spigot at 2175 University Avenue. (July 17, 2017)

Photo 5: Sampling the unused well at 2604 Davis Road, located
inside an insulated box outside the structure. (July 25, 2017)

July 2017 to February 2018 Private Well Summary Report D-1 31-1-11735-011
Regional Fire Training Center
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ANALYTICAL LABORATORY REPORTS
AND ADEC DATA REVIEW CHECKLISTS
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Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29904-1
Project/Site: City of Fairbanks Fire Training Area
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Definitions/Glossary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29904-1
Project/Site: City of Fairbanks Fire Training Area

Qualifiers

LCMS

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento

Page 3 of 29 8/2/2017



Case Narrative

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29904-1
Project/Site: City of Fairbanks Fire Training Area

Job ID: 320-29904-1

Laboratory: TestAmerica Sacramento

Narrative

Job Narrative
320-29904-1

Receipt
The samples were received on 7/17/2017 9:05 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 23.8° C.

Receipt Exceptions

The following samples was received at the laboratory outside the required temperature criteria: 129089 (320-29904-1), 95730
(320-29904-2), 95630 (320-29904-3), 87301 (320-29904-4), 515485 (320-29904-5), 168726 (320-29904-6), 515507 (320-29904-7),
167801 (320-29904-8), 167983 (320-29904-9), 515515 (320-29904-10) and 168734 (320-29904-11). Thawed gel ice present in the
cooler. The client was contacted and the lab instructed to proceed with exttraction and analysis.

LCMS
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Organic Prep

Method(s) PFAS Prep: The following samples bottles contain sediment and were decanted prior to extraction to prevent clogging of the
SPE column.

129089 (320-29904-1), 95730 (320-29904-2), 95630 (320-29904-3), 87301 (320-29904-4), 515485 (320-29904-5), 168726
(320-29904-6), 515507 (320-29904-7), 167801 (320-29904-8), 167983 (320-29904-9), 515515 (320-29904-10) and 168734
(320-29904-11)

Method(s) PFAS Prep: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated
with preparation batch 320-176147.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Sacramento
8/2/2

Page 4 of 29 017



Client: Shannon & Wilson, Inc

Detection Summary

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 129089

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 95730

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 95630

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 87301

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 515485

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 168726

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 515507

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

This Detection Summary does not include radiochemical test results.

Result
17

21

Result
4.0

27

Result
3.8

28

Result
3.6

29

Result
19

46

Result
5.7

65

Result
2.2

21

Qualifier

Qualifier

Qualifier

Qualifier

Qualifier

Qualifier

Qualifier

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0
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MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-1

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29904-2

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29904-3

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29904-4

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29904-5

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29904-6

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29904-7

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

TestAmerica Sacramento

8/2/2017



Client: Shannon & Wilson, Inc

Detection Summary

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 167801

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 167983

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 515515

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 168734

Analyte
Perfluorobutanesulfonic acid (PFBS)

Perfluorohexanesulfonic acid (PFHxS)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorooctanesulfonic acid (PFOS)

Perfluorononanoic acid (PFNA)

This Detection Summary does not include radiochemical test results.

Result Qualifier
2.5

15

Result Qualifier
23

32

Result Qualifier
2.2

18

Result Qualifier
7.0

40

4.8

8.9

170

0.98 J

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0
2.0
2.0
2.0

2.0
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MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.92

0.87

0.80

0.75

1.3

0.65

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L
ng/L
ng/L
ng/L

ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-8

Dil Fac D Method

1 WS-LC-0025
At1

1 WS-LC-0025
At1

Prep Type
Total/NA

Total/NA

Lab Sample ID: 320-29904-9

Dil Fac D Method

1 WS-LC-0025
At1

1 WS-LC-0025
At1

Prep Type
Total/NA

Total/NA

Lab Sample ID: 320-29904-10

Dil Fac D Method

1 WS-LC-0025
At1

1 WS-LC-0025
At1

Prep Type
Total/NA

Total/NA

Lab Sample ID: 320-29904-11

DilFac D Method
1 WS-LC-0025

At1

1 WS-LC-0025
At1

1 WS-LC-0025
At1

1 WS-LC-0025
At1

1 WS-LC-0025
At1

1 WS-LC-0025
At1

Prep Type
Total/NA

Total/NA
Total/NA
Total/NA
Total/NA

Total/NA

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 129089
Date Collected: 07/10/17 10:21
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 17 2.0
Perfluorooctanesulfonic acid 21 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 81 25-150
13C4 PFOS 84 25-150

Page 7 of 29

MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-1

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 02:55 1
07/26/17 18:03 07/28/17 02:55 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 02:55 1
07/26/17 18:03 07/28/17 02:55 1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 95730
Date Collected: 07/10/17 11:11
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 4.0 2.0
Perfluorooctanesulfonic acid 27 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 82 25-150
13C4 PFOS 85 25-150

Page 8 of 29

MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-2

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 03:14 1
07/26/17 18:03 07/28/17 03:14 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 03:14 1
07/26/17 18:03 07/28/17 03:14 1

TestAmerica Sacramento

8/2/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 95630
Date Collected: 07/10/17 11:21
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 3.8 2.0
Perfluorooctanesulfonic acid 28 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 78 25-150
13C4 PFOS 80 25-150

Page 9 of 29

MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-3

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 03:32 1
07/26/17 18:03 07/28/17 03:32 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 03:32 1
07/26/17 18:03 07/28/17 03:32 1

TestAmerica Sacramento

8/2/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 87301
Date Collected: 07/10/17 11:59
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 3.6 2.0
Perfluorooctanesulfonic acid 29 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 82 25-150
13C4 PFOS 83 25-150

Page 10 of 29

MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-4

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 03:50 1
07/26/17 18:03 07/28/17 03:50 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 03:50 1
07/26/17 18:03 07/28/17 03:50 1

TestAmerica Sacramento

8/2/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 515485
Date Collected: 07/10/17 13:50
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 19 2.0
Perfluorooctanesulfonic acid 46 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 79 25-150
13C4 PFOS 82 25-150

Page 11 of 29

MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-5

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 04:09 1
07/26/17 18:03 07/28/17 04:09 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 04:09 1
07/26/17 18:03 07/28/17 04:09 1

TestAmerica Sacramento

8/2/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168726
Date Collected: 07/10/17 14:21
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 5.7 2.0
Perfluorooctanesulfonic acid 65 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 82 25-150
13C4 PFOS 83 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-6

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 04:27 1
07/26/17 18:03 07/28/17 04:27 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 04:27 1
07/26/17 18:03 07/28/17 04:27 1

TestAmerica Sacramento

8/2/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 515507
Date Collected: 07/10/17 15:28
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 2.2 2.0
Perfluorooctanesulfonic acid 21 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 76 25-150
13C4 PFOS 79 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-7

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 04:46 1
07/26/17 18:03 07/28/17 04:46 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 04:46 1
07/26/17 18:03 07/28/17 04:46 1

TestAmerica Sacramento

8/2/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 167801
Date Collected: 07/11/17 14:01
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 25 2.0
Perfluorooctanesulfonic acid 15 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 79 25-150
13C4 PFOS 83 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-8

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 05:23 1
07/26/17 18:03 07/28/17 05:23 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 05:23 1
07/26/17 18:03 07/28/17 05:23 1

TestAmerica Sacramento

8/2/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 167983
Date Collected: 07/11/17 14:34
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 23 2.0
Perfluorooctanesulfonic acid 32 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 81 25-150
13C4 PFOS 84 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-9

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 05:41 1
07/26/17 18:03 07/28/17 05:41 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 05:41 1
07/26/17 18:03 07/28/17 05:41 1

TestAmerica Sacramento

8/2/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 515515
Date Collected: 07/11/17 15:08
Date Received: 07/17/17 09:05

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 2.2 2.0
Perfluorooctanesulfonic acid 18 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 89 25-150
13C4 PFOS 91 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-10

D

Matrix: Water

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 05:59 1
07/26/17 18:03 07/28/17 05:59 1

Prepared Analyzed Dil Fac
07/26/17 18:03 07/28/17 05:59 1
07/26/17 18:03 07/28/17 05:59 1

TestAmerica Sacramento

8/2/2017



Client Sample Results
Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168734
Date Collected: 07/12/17 13:47
Date Received: 07/17/17 09:05

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-11
Matrix: Water

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 7.0 2.0 0.92 ng/L 07/26/17 18:03 07/28/17 06:18 1
(PFBS)

Perfluorohexanesulfonic acid 40 2.0 0.87 ng/L 07/26/17 18:03 07/28/17 06:18 1
(PFHxS)

Perfluoroheptanoic acid (PFHpA) 4.8 2.0 0.80 ng/L 07/26/17 18:03 07/28/17 06:18 1
Perfluorooctanoic acid (PFOA) 8.9 2.0 0.75 ng/L 07/26/17 18:03 07/28/17 06:18 1
Perfluorooctanesulfonic acid 170 2.0 1.3 ng/lL 07/26/17 18:03 07/28/17 06:18 1
(PFOS)

Perfluorononanoic acid (PFNA) 098 J 2.0 0.65 ng/L 07/26/17 18:03 07/28/17 06:18 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 90 25150 07/26/17 18:03 07/28/17 06:18 1
13C4-PFHpA 76 25150 07/26/17 18:03 07/28/17 06:18 1
13C4 PFOA 84 25150 07/26/17 18:03 07/28/17 06:18 1
13C4 PFOS 86 25-150 07/26/17 18:03 07/28/17 06:18 1
13C5 PFNA 82 25-150 07/26/17 18:03 07/28/17 06:18 1

Page 17 of 29

TestAmerica Sacramento
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Isotope Dilution Summary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29904-1
Project/Site: City of Fairbanks Fire Training Area

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances
Matrix: Water Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
3C4 PFO/ 3C4 PFO! 302 PFHx 3C4-PFHp 3C5 PFN/

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150)
320-29904-1 129089 81 84

320-29904-2 95730 82 85

320-29904-3 95630 78 80

320-29904-4 87301 82 83

320-29904-5 515485 79 82

320-29904-6 168726 82 83

320-29904-7 515507 76 79

320-29904-8 167801 79 83

320-29904-9 167983 81 84

320-29904-10 515515 89 91

320-29904-11 168734 84 86 90 76 82
LCS 320-176147/2-A Lab Control Sample 81 83 88 76 79
LCSD 320-176147/3-A Lab Control Sample Dup 80 86 86 76 80
MB 320-176147/1-A Method Blank 79 84 87 77 76

Surrogate Legend

13C4 PFOA = 13C4 PFOA
13C4 PFOS = 13C4 PFOS
1802 PFHxS = 1802 PFHxS
13C4-PFHpA = 13C4-PFHpA
13C5 PFNA = 13C5 PFNA

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

QC Sample Results

Project/Site: City of Fairbanks Fire Training Area

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Lab Sample ID: MB 320-176147/1-A

Matrix: Water
Analysis Batch: 176470

Analyte

Perfluorobutanesulfonic acid (PFOS)

Result

Perfluorohe6anesulfonic acid (PFB6S)

Perfluorohextanoic acid (PFBxA)
Perfluorooctanoic acid (PFp A)

Perfluorooctanesulfonic acid (PFp S)

Perfluorononanoic acid (PF. A)

Isotope Dilution
13C4 PFOA8

1: S9-PFOHx

1: S9 PFCx

1: S9 PFC8

1: S5 PFNx

O O 0O 0O OO0

MB

%Recovery

Lab Sample ID: LCS 320-176147/2-A

Matrix: Water
Analysis Batch: 176470

Analyte
Perfluorobutanesulfonic acid
(PFOS)
Perfluorohe6anesulfonic acid

(PFB6S)
Perfluorohextanoic acid (PFBxA)

Perfluorooctanoic acid (PFp A)
Perfluorooctanesulfonic acid
(PFpS)

Perfluorononanoic acid (PF. A)

Isotope Dilution
13C4 PFOA8

1: S9-PFOHx

1: S9 PFCx

1: S9 PFC8

1: S5 PFNx

Lab Sample ID: LCSD 320-176147/3-A

Matrix: Water
Analysis Batch: 176470

Analyte

Perfluorobutanesulfonic acid
(PFOS)

Perfluorohe6anesulfonic acid
(PFB6S)

Perfluorohextanoic acid (PFBxA)
Perfluorooctanoic acid (PFp A)

Perfluorooctanesulfonic acid
(PFpS)
Perfluorononanoic acid (PF. A)

LCS LCS

32
22
2p
39
26

MB
Qualifier

MB
Qualifier

%Recovery Qualifier

33
26
31
3:

2p

RL
210
210
210
210
210
210

Limits

45.150
45.150
45.150
45-150
45-150

Spike
Added
1515

1812

2010
2010
18IN

2010

Limits

45-150
45-150
45-150
45-150
45-150

Spike
Added
1515

1812

2010
2010
18IN

2010

LCS LCS

MDL
0192
0185
0180
OL5H

113

OLNH

Unit
ng/7
ng/7
ng/7
ng/7
ng/7
ng/7

Result Qualifier

TNIN

15lH

18IN
19H
1519

1814

LCSD
Result
1514

1812

1815
20IN
1812

18IH
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TestAmerica Job ID: 320-29904-1

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 176147

Prepared
05/2N115 18:03
05/2N115 18:03
05/2N15 18:03
05/2N115 18:03
05/2N'15 18:03
05/2N'15 18:03

Prepared
024672 13/0:
024672 13/0:
0246712 13/0:
0246712 13/0:
0246712 13/0:

Client Sample ID:

Unit
ng/7

ng/7

ng/7
ng/7
ng/7

ng/7

D %Rec
94

9N

93
95
95

92

Analyzed
05/28/15 02:00
05/28/15 02:00
05/28/15 02:00
05/28/15 02:00
05/28/15 02:00
05/28/15 02:00

Analyzed
024372 04/00
024372 04/00
024372 04/00
024372 04/00
024372 04/00

Dil Fac

_ A A A A A

Dil Fac
1

A - - -

Lab Control Sample
Prep Type: Total/NA
Prep Batch: 176147

%Rec.
Limits
52_1H1

53-1H5

51-138
50-140
NO - 144

53-145

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA
Prep Batch: 176147

LCSD
Qualifier

Unit
ng/7

ng/7

ng/7
ng/7
ng/7

ng/7

D %Rec
95

100

94
103
98

93

%Rec.

Limits RPD
52_-1H1 3
53-1H5 4
51-138 0
50-140 H
N9 - 144 2
53-145 0

RPD
Limit
30

30

30
30
30

30

TestAmerica Sacramento

8/2/2017



QC Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29904-1
Project/Site: City of Fairbanks Fire Training Area
LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits

13C4 PFOA8 36 45.150

1: S9-PFOH 26 45.150

1: S9 PFCx 30 45.150

1: S9 PFC8 36 45.150

1: S5 PFNx 30 45.150

TestAmerica Sacramento
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QC Association Summary

Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

LCMS
Prep Batch: 176147

Lab Sample ID
320-29904-1
320-29904-2
320-29904-3
320-29904-4
320-29904-5
320-29904-6
320-29904-7
320-29904-8
320-29904-9
320-29904-10
320-29904-11

MB 320-176147/1-A
LCS 320-176147/2-A
LCSD 320-176147/3-A

Analysis Batch: 176470

Lab Sample ID
320-29904-1

320-29904-2
320-29904-3
320-29904-4
320-29904-5
320-29904-6
320-29904-7
320-29904-8
320-29904-9
320-29904-10
320-29904-11

MB 320-176147/1-A
LCS 320-176147/2-A

LCSD 320-176147/3-A

Client Sample ID
129089

95730

95630

87301

515485

168726

515507

167801

167983

515515

168734

Method Blank

Lab Control Sample
Lab Control Sample Dup

Client Sample ID
129089

95730

95630

87301
515485
168726
515507
167801
167983
515515
168734
Method Blank
Lab Control Sample

Lab Control Sample Dup

Prep Type
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Prep Type
Total/NA

Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Total/NA
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Matrix
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Matrix
Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Method

PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep

Method

WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1

TestAmerica Job ID: 320-29904-1

Prep Batch

Prep Batch
176147

176147
176147
176147
176147
176147
176147
176147
176147
176147
176147
176147
176147

176147

TestAmerica Sacramento

8/2/2017



Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 129089
Date Collected: 07/10/17 10:21
Date Received: 07/17/17 09:05

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 95730
Date Collected: 07/10/17 11:11
Date Received: 07/17/17 09:05

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 95630
Date Collected: 07/10/17 11:21
Date Received: 07/17/17 09:05

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 87301
Date Collected: 07/10/17 11:59
Date Received: 07/17/17 09:05

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 515485
Date Collected: 07/10/17 13:50
Date Received: 07/17/17 09:05

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 168726
Date Collected: 07/10/17 14:21
Date Received: 07/17/17 09:05

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Run

Run

Run

Run

Run

Run

Lab Chronicle

Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL
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Final
Amount
1.66 mL

Final
Amount
1.66 mL

Final
Amount
1.66 mL

Final
Amount
1.66 mL

Final
Amount
1.66 mL

Final
Amount
1.66 mL

TestAmerica Job ID: 320-29904-1

Lab Sample ID: 320-29904-1
Matrix: Water

Batch Prepared
Number or Analyzed Analyst Lab
176147 07/26/17 18:03 TON TAL SAC
176470 07/28/17 02:55 SER TAL SAC
Lab Sample ID: 320-29904-2
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176147 07/26/17 18:03 TON TAL SAC
176470 07/28/17 03:14 SER TAL SAC
Lab Sample ID: 320-29904-3
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176147 07/26/17 18:03 TON TAL SAC
176470 07/28/17 03:32 SER TAL SAC
Lab Sample ID: 320-29904-4
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176147 07/26/17 18:03 TON TAL SAC
176470 07/28/17 03:50 SER TAL SAC
Lab Sample ID: 320-29904-5
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176147 07/26/17 18:03 TON TAL SAC
176470 07/28/17 04:09 SER TAL SAC
Lab Sample ID: 320-29904-6
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176147 07/26/17 18:03 TON TAL SAC
176470 07/28/17 04:27 SER TAL SAC

TestAmerica Sacramento

8/2/2017



Lab Chronicle
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29904-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 515507 Lab Sample ID: 320-29904-7
Date Collected: 07/10/17 15:28 Matrix: Water
Date Received: 07/17/17 09:05
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep PFAS Prep 1.00 mL 1.66 mL 176147 07/26/17 18:03 TON TAL SAC
Total/NA Analysis WS-LC-0025 At1 1 176470 07/28/17 04:46 SER TAL SAC
Client Sample ID: 167801 Lab Sample ID: 320-29904-8
Date Collected: 07/11/17 14:01 Matrix: Water
Date Received: 07/17/17 09:05
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep PFAS Prep 1.00 mL 1.66 mL 176147 07/26/17 18:03 TON TAL SAC
Total/NA Analysis WS-LC-0025 At1 1 176470 07/28/17 05:23 SER TAL SAC
Client Sample ID: 167983 Lab Sample ID: 320-29904-9
Date Collected: 07/11/17 14:34 Matrix: Water
Date Received: 07/17/17 09:05
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep PFAS Prep 1.00 mL 1.66 mL 176147 07/26/17 18:03 TON TAL SAC
Total/NA Analysis WS-LC-0025 At1 1 176470 07/28/17 05:41 SER TAL SAC
Client Sample ID: 515515 Lab Sample ID: 320-29904-10
Date Collected: 07/11/17 15:08 Matrix: Water
Date Received: 07/17/17 09:05
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep PFAS Prep 1.00 mL 1.66 mL 176147 07/26/17 18:03 TON TAL SAC
Total/NA Analysis WS-LC-0025 At1 1 176470 07/28/17 05:59 SER TAL SAC
Client Sample ID: 168734 Lab Sample ID: 320-29904-11
Date Collected: 07/12/17 13:47 Matrix: Water
Date Received: 07/17/17 09:05
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep PFAS Prep 1.00 mL 1.66 mL 176147 07/26/17 18:03 TON TAL SAC
Total/NA Analysis WS-LC-0025 At1 1 176470 07/28/17 06:18 SER TAL SAC

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

TestAmerica Sacramento
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Accreditation/Certification Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29904-1

Project/Site: City of Fairbanks Fire Training Area
Laboratory: TestAmerica Sacramento

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

Authority Program EPA Region Identification Number  Expiration Date
Alaska (UST) State Program 10 UST-055 12-18-17
Arizona State Program 9 AZ0708 08-11-17
Arkansas DEQ State Program 6 88-0691 06-17-18
California State Program 9 2897 01-31-18
Colorado State Program 8 CA00044 08-31-17
Connecticut State Program 1 PH-0691 06-30-19
Florida NELAP 4 E87570 06-30-18
Georgia State Program 4 N/A 01-29-18
Hawaii State Program 9 N/A 01-29-18
lllinois NELAP 5 200060 03-17-18
Kansas NELAP 7 E-10375 10-31-17
L-A-B DoD ELAP L2468 01-20-18
Louisiana NELAP 6 30612 06-30-18
Maine State Program 1 CA0004 04-18-18
Michigan State Program 5 9947 01-31-18
Nevada State Program 9 CA00044 07-31-18
New Hampshire NELAP 1 2997 04-18-18
New Jersey NELAP 2 CA005 06-30-18
New York NELAP 2 11666 04-01-18
Oregon NELAP 10 4040 01-28-18
Pennsylvania NELAP 3 68-01272 03-31-18
Texas NELAP 6 T104704399 05-31-18
US Fish & Wildlife Federal LE148388-0 10-31-17
USDA Federal P330-11-00436 12-30-17
USEPA UCMR Federal 1 CA00044 11-06-18
Utah NELAP 8 CA00044 02-28-18
Virginia NELAP 3 460278 03-14-18
Washington State Program 10 C581 05-05-18
West Virginia (DW) State Program 3 9930C 12-31-17
Wyoming State Program 8 8TMS-L 01-29-17 *

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29904-1
Project/Site: City of Fairbanks Fire Training Area

Method Method Description Protocol Laboratory
WS-LC-0025 At1  Perfluorinated Alkyl Substances TAL-SAC TAL SAC

Protocol References:
TAL-SAC = TestAmerica Laboratories, West Sacramento, Facility Standard Operating Procedure.

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

TestAmerica Sacramento
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Sample Summary
Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

TestAmerica Job ID: 320-29904-1

Lab Sample ID Client Sample ID Matrix Collected Received

320-29904-1 129089 Water 07/10/17 10:21  07/17/17 09:05
320-29904-2 95730 Water 07/10/17 11:11  07/17/17 09:05
320-29904-3 95630 Water 07/10/17 11:21  07/17/17 09:05
320-29904-4 87301 Water 07/10/17 11:59 07/17/17 09:05
320-29904-5 515485 Water 07/10/17 13:50 07/17/17 09:05
320-29904-6 168726 Water 07/10/17 14:21 07/17/17 09:05
320-29904-7 515507 Water 07/10/17 15:28 07/17/17 09:05
320-29904-8 167801 Water 07/11/17 14:01  07/17/17 09:05
320-29904-9 167983 Water 07/11/17 14:34 07/17/17 09:05
320-29904-10 515515 Water 07/11/17 15:08 07/17/17 09:05
320-29904-11 168734 Water 07/12/17 13:47 07/17/17 09:05
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Login Sample Receipt Checklist

Client: Shannon & Wilson, Inc

Login Number: 29904
List Number: 1
Creator: Turpen, Troy

Question

Radioactivity wasn't checked or is </= background as measured by a survey
meter.

The cooler's custody seal, if present, is intact.
Sample custody seals, if present, are intact.

The cooler or samples do not appear to have been compromised or
tampered with.

Samples were received on ice.
Cooler Temperature is acceptable.

Cooler Temperature is recorded.

COC is present.

COC is filled out in ink and legible.

COC is filled out with all pertinent information.

Is the Field Sampler's name present on COC?

There are no discrepancies between the containers received and the COC.

Samples are received within Holding Time (excluding tests with immediate
HTs)

Sample containers have legible labels.
Containers are not broken or leaking.
Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.
Samples do not require splitting or compositing.
Residual Chlorine Checked.

TestAmerica Sacramento

Answer
True

True
N/A
True

False
False

True
True
True
True
True
True
True

True
True
True
True
True
N/A

True

True

True
True
N/A
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Refer to Job Narrative for details.
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Completed by:

Laboratory Data Review Checklist

Marcy Nadel

Title:

Geologist

Date:

August 02, 2017

CS Report Name:

City of Fairbanks Fire
Training Area

Report Date:

August 02, 2017

Consultant Firm:

Shannon & Wilson, Inc.

Laboratory Name:

TestAmerica, Inc.

Laboratory Report Number:

320-29904-1

ADEC File Number:

102.38.182

Hazard Identification Number:

26309




1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?
. g Comments:

ADEC has not approved an analytical laboratory for analysis of PFCs. However, the laboratory is
certified for perfluorinated alkyl acids in drinking water analysis by the National Environmental
Laboratory Accreditation Program (NELAP) in Oregon.

b. If the samples were transferred to another “network’ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

. g Comments:

Analyses were performed by TestAmerica, Inc. in West Sacramento, California.

2. Chain of Custody (COC)

a. COC information completed, signed, and dated (including released/received by)?
g r Comments:

b. Correct analyses requested?
g r Comments:

The COC indicates that sample 168734 should be analyzed for PFOS and PFOA only. In an email
dated July 24, 2017 we requested that the list of analyses for this sample be expanded to the six
Unregulated Contaminant Monitoring Rule (UCMR) PFCs.

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?
r = Comments:

The temperature blank was measured outside the acceptable temperature range of 0 °C to 6 °C
upon receipt at the laboratory (23.8 °C). The laboratory receipt documentation notes that the
shipment was delayed in transit; melted gel packs were noted inside the cooler.

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

. s Comments:

Due to the high chemical and biological stability of PFCs, it is unlikely the integrity of the project
samples was adversely affected by the high cooler temperature. Analysis of PFCs does not require
a preservative. In an e-mail dated August 3, 2015, the ADEC project manager noted that he had
spoken with their chemist, who "agrees the high temperature probably would not affect the PFC
results.”




c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
g . Comments:

The sample receipt form notes that the samples were received in good condition.

d. Ifthere were any discrepancies, were they documented? For example, incorrect sample
containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

{s i Comments:

The laboratory receipt documentation notes a temperature exceedance. There were no other
discrepancies reported by the laboratory.

e. Data quality or usability affected?
Comments:

The data quality and usability were unaffected; see above.

4. Case Narrative

a. Present and understandable?
g ' Comments:

b. Discrepancies, errors or QC failures identified by the lab?
g r Comments:

The laboratory notes that samples arrived in good condition, properly preserved, and that the
temperature of the sample coolers upon receipt at the laboratory was 23.8° C. As noted in section
3.b, the samples were received outside of the recommended temperature range. The laboratory
proceeded with the analyses as per our instruction.

The laboratory notes that there was sediment present in each of the water samples. The samples
were decanted prior to extraction.

The laboratory notes that there was insufficient sample volume available to perform a matrix spike
(MS) and MS duplicate (MSD) associated with preparation batch 176147.

c. Were all corrective actions documented?
{e ' Comments:

A laboratory control sample (LCS) and LCS duplicate (LCSD) were extracted with this batch to
demonstrate laboratory accuracy and precision.

d. What is the effect on data quality/usability according to the case narrative?
Comments:

The laboratory did not specify any effect on data quality or usability.




5. Samples Results

a. Correct analyses performed/reported as requested on COC?
r g Comments:

The COC included in the laboratory report indicates that sample 168734 should be analyzed for
PFOS and PFOA only. In an email dated July 24, 2017 we requested that analysis list for this
sample be expanded to the six UCMR PFCs.

b. All applicable holding times met?

{s i Comments:

The laboratory indicates that the water samples were analyzed using direct injection and in-line
analysis. The 28-day hold time for analysis using direct aqueous injection (DAI) was met.

c. All soils reported on a dry weight basis?

. g Comments:

Soil samples were not submitted with this work order.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for the
project?

g ' Comments:

The LOQ, equivalent to the TestAmerica Reporting Limit (RL), is less than applicable EPA
lifetime drinking water health advisory levels and ADEC proposed groundwater cleanup levels for
PFOS and PFOA.

e. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

6. QC Samples

a. Method Blank
1. One method blank reported per matrix, analysis and 20 samples?

' ' Comments:

ii. All method blank results less than limit of quantitation (LOQ)?
' e Comments:

—_

iii. If above LOQ, what samples are affected?

Comments:

N/A; PFCs were not detected in MB 320-176147/1-A.




iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
. g Comments:

Qualification of the data was not required; see above.

v. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)
1. Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

s i Comments:

il. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?

. g Comments:

Metals and inorganics were not analyzed as part of this work order.

iil. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

s i Comments:

Percent recoveries were within the ranges required by the laboratory method.

iv. Precision — All relative percent differences (RPD) reported and less than method or
laboratory limits? And project specified DQOs, if applicable. RPD reported from
LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all
other analyses see the laboratory QC pages)

0 . Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

N/A; the percent recoveries and RPDs were within acceptable limits.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
r r: Comments:

Qualification of the results was not required; see above.

vii. Data quality or usability affected?

The data quality and usability were not affected.




Comments:

c. Surrogates — Organics Only
1. Are surrogate recoveries reported for organic analyses — field, QC and laboratory samples?

e r Comments:

The analytical method WS-LC-0025 uses IDA recovery, which entails adding a 13C-isotope of
each target analyte and assessing the recovery of each analyte. The isotopically-labeled compounds
are discussed as surrogates for this method.

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

{s i Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?

i g Comments:

Qualification of the results was not required; see above.

iv. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

1. One trip blank reported per matrix, analysis and cooler?
r s Comments:

PFCs are not volatile compounds so a trip blank is not required.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

T s Comments:

N/A; a trip blank is not required.

iii. All results less than LOQ?
r r Comments:

N/A; a trip blank is not required.

iv. If above LOQ, what samples are affected?
Comments:

None; a trip blank was not submitted with this WO.




v. Data quality or usability affected?
Comments:

The data quality and usability were not affected; see above.

e. Field Duplicate
1. One field duplicate submitted per matrix, analysis and 10 project samples?

s r Comments:

1i. Submitted blind to lab?
e q Comments:

The field-duplicate pair 95730 / 95630 was submitted with this WO.

iii. Precision — All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute value of:  (Ri-R2)
x 100
(Ri+R2)/2)

Where R;= Sample Concentration
R = Field Duplicate Concentration

s (" Comments:

The maximum RPD for this field-duplicate pair is 5.1%.

iv. Data quality or usability affected?

Comments:

The data quality and usability were not affected; see above.

f.  Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered

below.)

r r g

i.  All results less than LOQ?

r s Comments:

These samples are typically not collected with reusable equipment so a practical potential for
equipment based cross-contamination does not exist. For this reason, an equipment blank was not
submitted. Sample 168734 was collected through a garden hose.




ii. If above LOQ, what samples are affected?

Comments:

N/A; an equipment blank was not submitted.

iii. Data quality or usability affected?

Comments:

The analytical results for sample 168734 are flagged 'J*' to indicate estimated concentrations.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?
r « Comments:

We determined that there were no other necessary data flags/qualifiers.
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Definitions/Glossary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-1
Project/Site: City of Fairbanks Fire Training Area

Glossary

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

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QcC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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Case Narrative

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-1
Project/Site: City of Fairbanks Fire Training Area

Job ID: 320-29998-1

Laboratory: TestAmerica Sacramento

Narrative

Job Narrative
320-29998-1

Receipt
The samples were received on 7/20/2017 9:25 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 2.1° C.

LCMS
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Organic Prep
Method(s) PFAS Prep: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated
with preparation batch 320-176266.

Method(s) PFAS Prep: Brownish color, light sediment. 168386 (320-29998-1), 169048 (320-29998-5), 87319 (320-29998-6), MW-1701-13
(320-29998-9), 669077 (320-29998-10), 87408 (320-29998-11), 87335 (320-29998-12), 593460-2 (320-29998-13) and 515493-2
(320-29998-14)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Sacramento
8/3/2
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Client: Shannon & Wilson, Inc

Detection Summary

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168386

Analyte Result
Perfluorooctanoic acid (PFOA) 55
Perfluorooctanesulfonic acid (PFOS) 49

Client Sample ID: 168378

Analyte Result
Perfluorooctanoic acid (PFOA) 6.0
Perfluorooctanesulfonic acid (PFOS) 35

Client Sample ID: 168980

Analyte Result
Perfluorooctanoic acid (PFOA) 2.4
Perfluorooctanesulfonic acid (PFOS) 17

Client Sample ID: 169048

Analyte Result
Perfluorooctanoic acid (PFOA) 2.7
Perfluorooctanesulfonic acid (PFOS) 26
Client Sample ID: 87319
Analyte Result
Perfluorooctanoic acid (PFOA) 4.7
Perfluorooctanesulfonic acid (PFOS) 27
Client Sample ID: MW-1701-13
Analyte Result
Perfluorooctanoic acid (PFOA) 160
Perfluorooctanesulfonic acid (PFOS) 110
Client Sample ID: 669077
Analyte Result
Perfluorooctanoic acid (PFOA) 3.5
Perfluorooctanesulfonic acid (PFOS) 37

This Detection Summary does not include radiochemical test results.

Qualifier

Qualifier

Qualifier

Qualifier

Qualifier

Qualifier

Qualifier

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0
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MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-1

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-2

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-4

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-5

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-6

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-9

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-10

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Detection Summary

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 87408

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 87335

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 593460-2

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 515493-2

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

Client Sample ID: 593560-2

Analyte
Perfluorooctanoic acid (PFOA)

Perfluorooctanesulfonic acid (PFOS)

This Detection Summary does not include radiochemical test results.

Result Qualifier
6.6

43

Result Qualifier
3.7

13

Result Qualifier
3.6

19

Result Qualifier
26

36

Result Qualifier
3.7

18

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0

RL
2.0

2.0
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MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

MDL
0.75

1.3

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

Unit
ng/L

ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-11

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-12

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-13

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-14

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-29998-15

Dil Fac D Method Prep Type
1 WS-LC-0025 Total/NA
At1
1 WS-LC-0025 Total/NA
At1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168386
Date Collected: 07/17/17 15:36
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 5.5 2.0
Perfluorooctanesulfonic acid 49 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 74 25-150
13C4 PFOS 85 25-150

Page 7 of 30

MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-1

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 14:56 1
07/27/17 10:46 08/01/17 14:56 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 14:56 1
07/27/17 10:46 08/01/17 14:56 1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168378
Date Collected: 07/17/17 16:03
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 6.0 2.0
Perfluorooctanesulfonic acid 35 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 70 25-150
13C4 PFOS 83 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-2

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 15:33 1
07/27/17 10:46 08/01/17 15:33 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 15:33 1
07/27/17 10:46 08/01/17 15:33 1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168980
Date Collected: 07/18/17 15:15
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 24 2.0
Perfluorooctanesulfonic acid 17 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 70 25-150
13C4 PFOS 86 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-4

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 15:51 1
07/27/17 10:46 08/01/17 15:51 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 15:51 1
07/27/17 10:46 08/01/17 15:51 1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 169048
Date Collected: 07/18/17 16:25
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 2.7 2.0
Perfluorooctanesulfonic acid 26 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 74 25-150
13C4 PFOS 87 25-150

Page 10 of 30

MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-5

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 16:10 1
07/27/17 10:46 08/01/17 16:10 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 16:10 1
07/27/17 10:46 08/01/17 16:10 1

TestAmerica Sacramento

8/3/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 87319
Date Collected: 07/17/17 12:44
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 4.7 2.0
Perfluorooctanesulfonic acid 27 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 73 25-150
13C4 PFOS 87 25-150

Page 11 of 30

MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-6

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 16:28 1
07/27/17 10:46 08/01/17 16:28 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 16:28 1
07/27/17 10:46 08/01/17 16:28 1

TestAmerica Sacramento

8/3/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-1701-13
Date Collected: 07/18/17 13:29
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 160 2.0
Perfluorooctanesulfonic acid 110 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 70 25-150
13C4 PFOS 88 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-9

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 16:46 1
07/27/17 10:46 08/01/17 16:46 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 16:46 1
07/27/17 10:46 08/01/17 16:46 1

TestAmerica Sacramento

8/3/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 669077
Date Collected: 07/18/17 15:19
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 3.5 2.0
Perfluorooctanesulfonic acid 37 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 67 25-150
13C4 PFOS 81 25-150

Page 13 of 30

MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-10

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 17:05 1
07/27/17 10:46 08/01/17 17:05 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 17:05 1
07/27/17 10:46 08/01/17 17:05 1

TestAmerica Sacramento

8/3/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 87408
Date Collected: 07/18/17 15:52
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 6.6 2.0
Perfluorooctanesulfonic acid 43 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 71 25-150
13C4 PFOS 85 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-11

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 17:23 1
07/27/17 10:46 08/01/17 17:23 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 17:23 1
07/27/17 10:46 08/01/17 17:23 1

TestAmerica Sacramento

8/3/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 87335
Date Collected: 07/18/17 16:29
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 3.7 2.0
Perfluorooctanesulfonic acid 13 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 70 25-150
13C4 PFOS 86 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-12

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 17:41 1
07/27/17 10:46 08/01/17 17:41 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 17:41 1
07/27/17 10:46 08/01/17 17:41 1

TestAmerica Sacramento

8/3/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 593460-2
Date Collected: 07/19/17 10:04
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 3.6 2.0
Perfluorooctanesulfonic acid 19 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 70 25-150
13C4 PFOS 83 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-13

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 18:00 1
07/27/17 10:46 08/01/17 18:00 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 18:00 1
07/27/17 10:46 08/01/17 18:00 1

TestAmerica Sacramento

8/3/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 515493-2
Date Collected: 07/19/17 10:55
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 26 2.0
Perfluorooctanesulfonic acid 36 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 74 25-150
13C4 PFOS 88 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-14

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 18:18 1
07/27/17 10:46 08/01/17 18:18 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 18:18 1
07/27/17 10:46 08/01/17 18:18 1

TestAmerica Sacramento

8/3/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 593560-2
Date Collected: 07/19/17 10:14
Date Received: 07/20/17 09:25

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 3.7 2.0
Perfluorooctanesulfonic acid 18 2.0
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 71 25-150
13C4 PFOS 83 25-150
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MDL Unit
0.75 ng/L
1.3 ng/L

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 320-29998-15

D

Matrix: Water

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 18:55 1
07/27/17 10:46 08/01/17 18:55 1

Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 18:55 1
07/27/17 10:46 08/01/17 18:55 1

TestAmerica Sacramento

8/3/2017



Isotope Dilution Summary

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Matrix: Water

Lab Sample ID Client Sample ID
320-29998-1 168386
320-29998-2 168378
320-29998-4 168980
320-29998-5 169048
320-29998-6 87319
320-29998-9 MW-1701-13
320-29998-10 669077
320-29998-11 87408
320-29998-12 87335
320-29998-13 593460-2
320-29998-14 515493-2
320-29998-15 593560-2

LCS 320-176266/2-A Lab Control Sample
LCSD 320-176266/3-A Lab Control Sample Dup
MB 320-176266/1-A Method Blank

Surrogate Legend
13C4 PFOA = 13C4 PFOA
13C4 PFOS = 13C4 PFOS

3C4 PFO/ 3C4 PFO!

(25-150)
74
70
70
74
73
70
67
71
70
70
74
71
67
67
69
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TestAmerica Job ID: 320-29998-1

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)

(25-150)
85
83
86
87
87
88
81
85
86
83
88
83
78
78
82

TestAmerica Sacramento

8/3/2017



QC Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

TestAmerica Job ID: 320-29998-1

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Lab Sample ID: MB 320-176266/1-A
Matrix: Water
Analysis Batch: 177103

MB MB
Analyte Result Qualifier
Perfluorooctanoic acid (PFOA) ND
Perfluorooctanesulfonic acid (PFOS) ND

MB MB
Isotope Dilution %Recovery Qualifier
13C4 PFOA 69
13C4 PFOS 82
Lab Sample ID: LCS 320-176266/2-A
Matrix: Water
Analysis Batch: 177103
Analyte
Perfluorooctanoic acid (PFOA)
Perfluorooctanesulfonic acid
(PFOS)

LCS LCS
Isotope Dilution %Recovery Qualifier
13C4 PFOA 67
13C4 PFOS 78
Lab Sample ID: LCSD 320-176266/3-A
Matrix: Water
Analysis Batch: 177103
Analyte
Perfluorooctanoic acid (PFOA)
Perfluorooctanesulfonic acid
(PFOS)
LCSD LCSD

Isotope Dilution %Recovery Qualifier
13C4 PFOA 67
13C4 PFOS 78

RL
2.0
2.0

Limits
25-150
25-150

Spike
Added
20.0
18.6

Limits
25-150
25-150

Spike
Added
20.0
18.6

Limits
25-150
25-150

LCS
Result
22.2
18.4

LCSD
Result
24.3
20.6

Page 20 of 30

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 176266

MDL Unit D Prepared Analyzed Dil Fac
0.75 ng/L 07/27/17 10:46 08/01/17 12:11 1
1.3 ng/L 07/27/17 10:46 08/01/17 12:11 1
Prepared Analyzed Dil Fac
07/27/17 10:46 08/01/17 12:11 1
07/27/17 10:46 08/01/17 12:11 1
Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 176266
LCS %Rec.
Qualifier Unit D %Rec Limits
ng/L 111 70-140
ng/L 99  69-144

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA
Prep Batch: 176266

LCSD %Rec. RPD
Qualifier Unit D %Rec Limits RPD Limit
ng/L 122 70-140 9 30
ng/L 111 69.-144 11 30

TestAmerica Sacramento

8/3/2017



QC Association Summary

Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

LCMS
Prep Batch: 176266

Lab Sample ID
320-29994-1
320-29994-2
320-29994-7
320-29994-6
320-29994-8
320-29994-9
320-29994-10
320-29994-11
320-29994-12
320-29994-13
320-29994-17
320-29994-16

MB 320-158288/1-A
LCS 320-158288/2-A
LCSD 320-158288/3-A

Analysis Batch: 177103

Lab Sample ID
320-29994-1

320-29994-2
320-29994-7
320-29994-6
320-29994-8
320-29994-9
320-29994-10
320-29994-11
320-29994-12
320-29994-13
320-29994-17
320-29994-16

MB 320-158288/1-A
LCS 320-158288/2-A

LCSD 320-158288/3-A

Client Sample ID
184348

184354

184940

189074

45319

MW-1501-13
889055

45704

45336

693780-2

616793-2

693680-2

Method Blank

Lab Control Sample
Lab Control Sample Dup

Client Sample ID
184348

184354
184940
189074
45319
MW-1501-13
889055
45704

45336
693780-2
616793-2
693680-2
Method Blank
Lab Control Sample

Lab Control Sample Dup

Prep Type
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Prep Type
Total/NA

Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Total/NA
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Matrix
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Matrix
Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Method

PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep

Method

WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1
WS-LC-0026
At1

TestAmerica Job ID: 320-29994-1

Prep Batch

Prep Batch
158288

158288
158288
158288
158288
158288
158288
158288
158288
158288
158288
158288
158288
158288

158288

TestAmerica Sacramento

8/3/2017



Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 129092
Date Collected: 37/17/17 1R.02
Date v eceiSed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 129079
Date Collected: 37/17/17 12:30
Date v ecei5ed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 129493
Date Collected: 37/19/17 1R1R
Date v eceiSed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 124369
Date Collected: 37/19/17 12:8R
Date v ecei5ed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 97014
Date Collected: 37/17/17 18:66
Date v eceiS5ed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: MW-1731-10
Date Collected: 37/19/17 10:84
Date v eceiSed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

vun

vun

vun

vun

vun

vun

Lab Chronicle

Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL
1
Dil Initial
Factor Amount
1.00 mL

Page 22 of 30

Final
Amount
1.66 mL

Final
Amount
1.66 mL

Final
Amount
1.66 mL

Final
Amount
1.66 mL

Final
Amount
1.66 mL

Final
Amount
1.66 mL

TestAmerica Job ID: 320-29998-1

Lab Sample ID: 083-84449-1
Matrix: Water

Batch Prepared
Number or Analyzed Analyst Lab
176266 07/27/17 10:46 CCB TAL SAC
177103 08/01/17 14:56 SER TAL SAC
Lab Sample ID: 083-84449-8
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176266 07/27/17 10:46 CCB TAL SAC
177103 08/01/17 15:33 SER TAL SAC
Lab Sample ID: 083-84449-6
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176266 07/27/17 10:46 CCB TAL SAC
177103 08/01/17 15:51 SER TAL SAC
Lab Sample ID: 083-84449-R
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176266 07/27/17 10:46 CCB TAL SAC
177103 08/01/17 16:10 SER TAL SAC
Lab Sample ID: 083-84449-2
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176266 07/27/17 10:46 CCB TAL SAC
177103 08/01/17 16:28 SER TAL SAC
Lab Sample ID: 083-84449-4
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
176266 07/27/17 10:46 CCB TAL SAC
177103 08/01/17 16:46 SER TAL SAC

TestAmerica Sacramento

8/3/2017



Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 224377
Date Collected: 37/19/17 1R14
Date v ecei5ed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 97639
Date Collected: 37/19/17 1R R8
Date v eceiS5ed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 9700R
Date Collected: 37/19/17 12:84
Date v eceiS5ed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: R40623-8
Date Collected: 37/14/17 13:36
Date v ecei5ed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: RIR640-8
Date Collected: 37/14/17 13:RR
Date v eceiSed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: R4OR23-8
Date Collected: 37/14/17 13:16
Date v ecei5ed: 37/83/17 34:8R

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

vun

vun

vun

vun

vun

vun

Lab Chronicle
TestAmerica Job ID: 320-29998-1

Lab Sample ID: 083-84449-13
Matrix: Water

Dil Initial Final Batch Prepared
Factor  Amount Amount Number or Analyzed Analyst Lab
1.00 mL 1.66 mL 176266 07/27/17 10:46 CCB TAL SAC
1 177103 08/01/17 17:05 SER TAL SAC
Lab Sample ID: 083-84449-11
Matrix: Water
Dil Initial Final Batch Prepared
Factor  Amount Amount Number or Analyzed Analyst Lab
1.00 mL 1.66 mL 176266 07/27/17 10:46 CCB TAL SAC
1 177103 08/01/17 17:23 SER TAL SAC
Lab Sample ID: 083-84449-18
Matrix: Water
Dil Initial Final Batch Prepared
Factor  Amount Amount Number or Analyzed Analyst Lab
1.00 mL 1.66 mL 176266 07/27/17 10:46 CCB TAL SAC
1 177103 08/01/17 17:41 SER TAL SAC
Lab Sample ID: 083-84449-10
Matrix: Water
Dil Initial Final Batch Prepared
Factor  Amount Amount Number or Analyzed Analyst Lab
1.00 mL 1.66 mL 176266 07/27/17 10:46 CCB TAL SAC
1 177103 08/01/17 18:00 SER TAL SAC
Lab Sample ID: 083-84449-16
Matrix: Water
Dil Initial Final Batch Prepared
Factor = Amount Amount Number or Analyzed Analyst Lab
1.00 mL 1.66 mL 176266 07/27/17 10:46 CCB TAL SAC
1 177103 08/01/17 18:18 SER TAL SAC
Lab Sample ID: 083-84449-1R
Matrix: Water
Dil Initial Final Batch Prepared
Factor  Amount Amount Number or Analyzed Analyst Lab
1.00 mL 1.66 mL 176266 07/27/17 10:46 CCB TAL SAC
1 177103 08/01/17 18:55 SER TAL SAC

TestAmerica Sacramento
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Lab Chronicle
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-1
Project/Site: City of Fairbanks Fire Training Area

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

TestAmerica Sacramento
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Accreditation/Certification Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29994-1

Project/Site: City of Fairbanks Fire Training Area
Laboratory: TestAmerica Sacramento

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

Authority Program EPA Region Identification Number  Expiration Date
Alaska (UST) State Program 10 UST-055 12-14-18
Ari7ona State Program 9 Az 0804 04-11-18 Z
Arkansas DEQ State Program 6 44-0691 06-18-14
California State Program 9 2498 01-31-14
Colorado State Program 4 CAO000uu 04-31-18
ConnecticH State Program 1 PL-0691 06-30-19
Florida NEGAP u E48580 06-30-14
weorgia State Program u N/A 01-29-14
L aKaii State Program 9 N/A 01-29-14
lllinois NEGAP 5 200060 03-18-14
Bansas NEGAP 8 E-10385 10-31-18
GA-M DoD EGAP Qub4 01-20-14
GoHsiana NEGAP 6 30612 06-30-14
v aine State Program 1 CA000u Ou-14-14
v ichigan State Program 5 99u8 01-31-14
NeYada State Program 9 CA000uu 08-31-14
NeK L ampshire NEGAP 1 2998 Ou-14-14
NeK Jersey NECGAP 2 CA005 06-30-14
NeK Oork NEGAP 2 11666 Ou-01-14
X regon NEGAP 10 uOu0 01-24-14
PennsylYania NEGAP 3 64-01282 03-31-14
TeRas NEGAP 6 T10u80u399 05-31-14
US Fish & Wildlife Federal CE1u4344-0 10-31-18
USDA Federal P330-11-00u36 12-30-18
USEPA UCv V Federal 1 CA000uu 11-06-14
Utah NEGAP 4 CA000uu 02-24-14
*irginia NEGAP 3 u60284 03-1u-14
Washington State Program 10 C541 05-05-14
West * irginia (DW) State Program 3 9930C 12-31-18
Wyoming State Program 4 4Tv S-G 01-29-18 Z

ZAccreditation/Certification reneKal pending - accreditation/certification considered Yalid.
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Method Summary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-1
Project/Site: City of Fairbanks Fire Training Area

Method Method Description Protocol Laboratory
WS-LC-0025 At1  Perfluorinated Alkyl Substances TAL-SAC TAL SAC

Protocol References:
TAL-SAC = TestAmerica Laboratories, West Sacramento, Facility Standard Operating Procedure.

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

TestAmerica Sacramento
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Sample Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-1

Project/Site: City of Fairbanks Fire Training Area

Lab Sample ID Client Sample ID Matrix Collected Received

320-29998-1 168386 Water 07/17/17 15:36 07/20/17 09:25
320-29998-2 168378 Water 07/17/17 16:03 07/20/17 09:25
320-29998-4 168980 Water 07/18/17 15:15 07/20/17 09:25
320-29998-5 169048 Water 07/18/17 16:25 07/20/17 09:25
320-29998-6 87319 Water 07/17/17 12:44 07/20/17 09:25
320-29998-9 MW-1701-13 Water 07/18/17 13:29 07/20/17 09:25
320-29998-10 669077 Water 07/18/17 15:19 07/20/17 09:25
320-29998-11 87408 Water 07/18/17 15:52 07/20/17 09:25
320-29998-12 87335 Water 07/18/17 16:29 07/20/17 09:25
320-29998-13 593460-2 Water 07/19/17 10:04 07/20/17 09:25
320-29998-14 515493-2 Water 07/19/17 10:55 07/20/17 09:25
320-29998-15 593560-2 Water 07/19/17 10:14 07/20/17 09:25
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Login Sample Receipt Checklist

Client: Shannon & Wilson, Inc Job Number: 320-29998-1

Login Number: 29998 List Source: TestAmerica Sacramento
List Number: 1
Creator: Edman, Connor M

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate =~ True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Sacramento
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Completed by:
Marcy Nadel

Title:

Geologist
Date:
August 03, 2017

CS Report Name:

City of Fairbanks Fire
Training Area

Report Date:

August 03, 2017
Consultant Firm:

Shannon & Wilson, Inc.
Laboratory Name:

TestAmerica, Inc.

Laboratory Report Number:

320-29998-1

ADEC File Number:

102.38.182

Hazard Identification Number:

26309

Laboratory Data Review Checklist



1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No Comments:

ADEC has not approved an analytical laboratory for analysis of PFCs. However, the laboratory is
certified for perfluorinated alkyl acids in drinking water analysis by the National Environmental
Laboratory Accreditation Program (NELAP) in Oregon.

b. If the samples were transferred to another “network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

Yes No Comments:

Analyses were performed by TestAmerica, Inc. in West Sacramento, California.

2. Chain of Custody (COC)

a. COC information completed, signed, and dated (including released/received by)?
Yes No Comments:
The laboratory's receiving personnel signed that they had relinquished the samples rather than

received them. This is a minor clerical error that is not considered to affect the samples.

b. Correct analyses requested?

Yes No Comments:

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?

Yes No Comments:

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

Yes No Comments:

Analysis of PFCs does not require a preservative other than temperature control.

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
Yes No Comments:

The sample receipt form notes that the samples were received in good condition.



d. If there were any discrepancies, were they documented? For example, incorrect sample
containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

Yes No Comments:
N/A; there were no discrepancies reported by the laboratory.
e. Data quality or usability affected?

Comments:

The data quality and usability were unaffected; see above.

4. Case Narrative

a. Present and understandable?

Yes No Comments:

b. Discrepancies, errors or QC failures identified by the lab?
Yes No Comments:

The laboratory notes that samples arrived in good condition, properly preserved, and that the
temperature of the sample coolers upon receipt at the laboratory was 2.1° C.

The laboratory notes that there was a brownish color and light sediment present in many of the
water samples.

The laboratory noted that there was insufficient sample volume available to perform a matrix spike
(MS) and MS duplicate (MSD) associated with preparation batch 176266.

c. Were all corrective actions documented?
Yes No Comments:

A laboratory control sample (LCS) and LCS duplicate (LCSD) were extracted with this batch to
demonstrate laboratory accuracy and precision.
d. What is the effect on data quality/usability according to the case narrative?

Comments:

The laboratory did not specify any effect on data quality or usability.

5. Samples Results

a. Correct analyses performed/reported as requested on COC?
Yes No Comments:
The COC included in the laboratory report includes sample 407429-D and indicates that samples

MW-507 and MW-1701-35 should be analyzed by a different method. Sample 407429-D was
canceled; samples MW-507 and MW-1701-35 are reported separately.



b. All applicable holding times met?

Yes No Comments:

The laboratory indicates that the water samples were analyzed using direct injection and in-line
analysis. The 28-day hold time for analysis using direct aqueous injection (DAI) was met.

c. All soils reported on a dry weight basis?

Yes No Comments:

Soil samples were not submitted with this work order.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for the
project?

Yes No Comments:

The LOQ, equivalent to the TestAmerica Reporting Limit (RL), is less than applicable EPA
lifetime drinking water health advisory levels and ADEC proposed groundwater cleanup levels for
PFOS and PFOA.

e. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

6. QC Samples

a. Method Blank
i.  One method blank reported per matrix, analysis and 20 samples?

Yes No Comments:

ii. All method blank results less than limit of quantitation (LOQ)?

Yes No Comments:

1. If above LOQ, what samples are affected?
Comments:

N/A; PFCs were not detected in MB 320-176266/1-A.

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes No Comments:

Qualification of the results was not required; see above.



v. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)
i.  Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

Yes No Comments:

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?

Yes No Comments:

Metals and inorganics were not analyzed as part of this work order.

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes No Comments:
Percent recoveries were within the ranges required by the laboratory method.
iv. Precision — All relative percent differences (RPD) reported and less than method or
laboratory limits? And project specified DQOs, if applicable. RPD reported from

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all
other analyses see the laboratory QC pages)

Yes No Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

N/A; the percent recoveries and RPDs were within acceptable limits.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes No Comments:

Qualification of the data was not required; see above.
vii. Data quality or usability affected?
Comments:

The data quality and usability were not affected.



c. Surrogates — Organics Only
1. Are surrogate recoveries reported for organic analyses — field, QC and laboratory samples?

Yes No Comments:

The analytical method WS-LC-0025 uses IDA recovery, which entails adding a 13C-isotope of
each target analyte and assessing the recovery of each analyte. The isotopically-labeled compounds
are discussed as surrogates for this method.

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes No Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?

Yes No Comments:

Qualification of the results was not required; see above.

iv. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

1. One trip blank reported per matrix, analysis and cooler?
Yes No Comments:

PFCs are not volatile compounds so a trip blank is not required.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

Yes No Comments:

N/A; a trip blank is not required.

1ii. All results less than LOQ?

Yes No Comments:
N/A; a trip blank is not required.
iv. If above LOQ, what samples are affected?
Comments:

None; a trip blank was not submitted with this WO.



v. Data quality or usability affected?
Comments:

The data quality and usability were not affected; see above.

e. Field Duplicate
1. One field duplicate submitted per matrix, analysis and 10 project samples?

Yes No Comments:

1i. Submitted blind to lab?

Yes No Comments:

The field-duplicate pair 593460-2 / 593560-2 was submitted with this WO.

iii. Precision — All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute value of:  (Ri-R2)
x 100
(Ri+R2)/2)

Where R;= Sample Concentration
R = Field Duplicate Concentration

Yes No Comments:

The maximum RPD for this field-duplicate pair is 2.7%.

iv. Data quality or usability affected?
Comments:

The data quality and usability were not affected; see above.
f.  Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered

below.)

Yes No Not Applicable

1. All results less than LOQ?

Yes No Comments:

These samples were not collected with reusable equipment so a practical potential for equipment
based cross-contamination does not exist. For this reason, an equipment blank was not submitted.



ii. If above LOQ, what samples are affected?
Comments:

N/A; an equipment blank was not submitted.

iii. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?
Yes No Comments:

We determined that there were no other necessary data flags/qualifiers.
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Definitions/Glossary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2
Project/Site: City of Fairbanks Fire Training Area

Qualifiers

LCMS

Qualifier Qualifier Description

* Isotope Dilution analyte is outside acceptance limits.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
B Compound was found in the blank and sample.

* LCS or LCSD is outside acceptance limits.

* RPD of the LCS and LCSD exceeds the control limits

Glossary

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

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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Case Narrative

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2
Project/Site: City of Fairbanks Fire Training Area

Job ID: 320-29998-2

Laboratory: TestAmerica Sacramento

Narrative

Job Narrative
320-29998-2

Receipt
The samples were received on 7/20/2017 9:25 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 2.1° C.

LCMS

Method(s) 537 (modified): The compound M2-4:2FTS is converted to PFBA during the oxidation step of the TOP assay. The Post-Treatment
method blank’s PFBA result indicates roughly how much of any field sample’s Post-Treatment PFBA result is contributed by the oxidation
process.

Method(s) 537 (modified): The oxidation process converts precursor PFAS compounds to end product PFCA (Per or Poly-fluorinated
carboxylic acids). As the LCS and LCSD associated to this data set was fortified with precursor PFAS compounds their conversion to

PFCA is demonstrated by zero recovery of these compounds (6:2 FTS, 8:2 FTS, FOSA, MeFOSAA and EtFOSAA) yet enhanced recoveries ¢
PFCA relative to the pre-oxidation LCS and LCSD results.

Method(s) 537 (modified): The Isotope Dilution Analyte (IDA) recovery associated with the following samples are below the method
recommended limit for 13C8 FOSA: MW-507 (320-29998-7), MW-1701-35 (320-29998-8), (LCS 320-176941/2-A), (LCSD 320-176941/3-A)
and (MB 320-176941/1-A). Generally, data quality is not considered affected if the IDA signal-to-noise ratio is greater than 10:1, which is
achieved for all IDA in the sample.

Method(s) 537 (modified): Isotope Dilution Analyte (IDA) recovery is above the method recommended limit for 13C2-PFTeDA in the
following samples MW-1701-35 (320-29998-8), (LCS 320-176939/2-A), (LCSD 320-176939/3-A) and (MB 320-176939/1-A). Quantitation
by isotope dilution generally precludes any adverse effect on data quality due to elevated IDA recoveries.

Method(s) 537 (modified): Isotope Dilution Analyte (IDA) recoveries are above the method recommended limit for 8:2FTS and
13C2-PFTeDA in the following sample: MW-507 (320-29998-7). Quantitation by isotope dilution generally precludes any adverse effect on
data quality due to elevated IDA recoveries.

Method(s) 537 (modified): Isotope Dilution Analyte (IDA) recovery is above the method recommended limit for M2-6:2FTS in following
samples: MW-1701-35 (320-29998-8) and (CCV 320-179243/4). Quantitation by isotope dilution generally precludes any adverse effect on
data quality due to elevated IDA recoveries.

Method(s) 537 (modified): The following sample was diluted to bring the concentration of target analytes within the calibration range:
MW-1701-35 (320-29998-8). Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Organic Prep
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

VOA Prep
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-507

Analyte
Perfluorobutanoic acid (PFBA)

Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluorobutanesulfonic acid (PFBS)
Perfluorohexanesulfonic acid (PFHxS)
Perfluoroheptanesulfonic Acid
(PFHpS)

Perfluorooctanesulfonic acid (PFOS)
6:2FTS

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorotetradecanoic acid (PFTeA)
Perfluorobutanesulfonic acid (PFBS)
Perfluorohexanesulfonic acid (PFHxS)
Perfluoroheptanesulfonic Acid
(PFHpS)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctane Sulfonamide (FOSA)

PFBA
PFPA
PFHxA
PFHpA
PFOA
PFNA
Total PFCA
Total PFCA

Detection Summary

Result Qualifier RL MDL
9.8 B 5.0 1.1
28 5.0 25
28 5.0 2.0
17 5.0 2.0
23 5.0 1.9
57 5.0 1.6
15 J 5.0 1.1
42 J 5.0 23
57 5.0 22
14 5.0 1.8
330 5.0 3.2
140 50 9.6
45 B 5.0 1.1
80 5.0 25
170 5.0 2.0
20 * 5.0 2.0
24 > 5.0 1.9
54 5.0 1.6
0.78 JB 5.0 0.50
3.7 J 5.0 23
64 5.0 22
14 5.0 1.8
310 5.0 3.2
16 JB* 40 1.6
35
52
140
3.1
1.1
0.00
230
160

This Detection Summary does not include radiochemical test results.
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Unit
ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

TestAmerica Job ID: 320-29998-2

Lab Sample ID: 320-29998-7

Dil Fac D Method

1

G U U U (U Ul U U UL G |

537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)

Total PFCA-Dif
Total PFCA-Dif
Total PFCA-Dif
Total PFCA-Dif
Total PFCA-Dif
Total PFCA-Dif
Total PFCA-Dif

Total PFCA-Sum

Prep Type
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt

Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Pre-Treatme
nt
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Client: Shannon & Wilson, Inc

Detection Summary

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-507 (Continued)

Analyte
Total PFCA

Client Sample ID: MW-1701-35

Analyte
Perfluorobutanoic acid (PFBA)

Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluorooctane Sulfonamide (FOSA)
8:2FTS

Perfluoropentanoic acid (PFPeA) - DL
Perfluorohexanoic acid (PFHxA) - DL
Perfluorobutanesulfonic acid (PFBS) -
DL

Perfluorohexanesulfonic acid (PFHxS)
-DL

Perfluoroheptanesulfonic Acid
(PFHpS) - DL

Perfluorooctanesulfonic acid (PFOS) -
DL

6:2FTS - DL

Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)

Perfluorononanoic acid (PFNA)

Perfluorodecanoic acid (PFDA)
Perfluoroheptanesulfonic Acid
(PFHpS)

Perfluorooctane Sulfonamide (FOSA)
Perfluorobutanoic acid (PFBA) - DL
Perfluoropentanoic acid (PFPeA) - DL
Perfluorohexanoic acid (PFHxA) - DL
Perfluorobutanesulfonic acid (PFBS) -
DL

Perfluorohexanesulfonic acid (PFHxS)
-DL

This Detection Summary does not include radiochemical test results.

Result Qualifier
390

Result Qualifier
450 B

760

800

140

39 J

24 JB

88

1500

2900

1200

7400

590

17000

1900

840 *

880 *

130

31 JB

930

16 JB*

2500 B

3700

7800

1200

7300

RL

RL
5.0

5.0
5.0
5.0
5.0
40
50
100
100
100
100
100
100
1000
5.0
5.0
5.0
5.0
5.0
40
100
100
100
100

100
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MDL

MDL
1.1

2.0

1.9

1.6

1.1

1.6

10

50

40

46

44

36

64

190

2.0

1.9

1.6

11

1.8

1.6

22

50

40

46

44

Unit
ng/L

Unit
ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

TestAmerica Job ID: 320-29998-2

Lab Sample ID: 320-29998-7

DilFac D Method

1

Prep Type

Total PFCA-Sum Post-Treatme

nt

Lab Sample ID: 320-29998-8

Dil Fac D Method

1

20

20

20

20

20

20

20

20

20

20

20

20

537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)

537 (modified)

Prep Type
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Pre-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
Post-Treatme
nt
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Detection Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-1701-35 (Continued) Lab Sample ID: 320-29998-8
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorooctanesulfonic acid (PFOS) - 16000 100 64 ng/L 20 537 (modified)  Post-Treatme
DL nt
PFBA 2100 ng/L 1 Total PFCA-Dif  Total/NA
PFPA 2300 ng/L 1 Total PFCA-Dif  Total/NA
PFHxA 4900 ng/L 1 Total PFCA-Dif  Total/NA
PFHpA 76 ng/L 1 Total PFCA-Dif  Total/NA
PFOA 80 ng/L 1 Total PFCA-Dif  Total/NA
PFNA 0.00 ng/L 1 Total PFCA-Dif  Total/NA
Total PFCA 9300 ng/L 1 Total PFCA-Dif  Total/NA
Total PFCA 6600 ng/L 1 Total PFCA-Sum Pre-Treatme

nt
Total PFCA 16000 ng/L 1 Total PFCA-Sum Post-Treatme

nt

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-507
Date Collected: 07/18/17 10:56
Date Received: 07/20/17 09:25

Lab Sample ID: 320-29998-7
Matrix: Water

Method: 537 (modified) - Perfluorinated Hydrocarbons - Pre-Treatment

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 9.8 B 5.0 1.1 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluoropentanoic acid (PFPeA) 28 5.0 2.5 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluorohexanoic acid (PFHxA) 28 5.0 2.0 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluoroheptanoic acid (PFHpA) 17 5.0 2.0 ng/lL 08/01/17 13:50 08/13/17 17:08 1
Perfluorooctanoic acid (PFOA) 23 5.0 1.9 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluorononanoic acid (PFNA) 57 5.0 1.6 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluorodecanoic acid (PFDA) 15 J 5.0 1.1 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluoroundecanoic acid (PFUnA) ND 5.0 1.9 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluorododecanoic acid (PFDoA) ND 5.0 1.5 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluorotridecanoic Acid (PFTriA) ND 5.0 1.4 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluorotetradecanoic acid (PFTeA) ND 5.0 0.50 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluorobutanesulfonic acid 4.2 J 5.0 2.3 ng/L 08/01/17 13:50 08/13/17 17:08 1
(PFBS)

Perfluorohexanesulfonic acid 57 5.0 2.2 ng/L 08/01/17 13:50 08/13/17 17:08 1
(PFHxS)

Perfluoroheptanesulfonic Acid 14 5.0 1.8 ng/L 08/01/17 13:50 08/13/17 17:08 1
(PFHpS)

Perfluorooctanesulfonic acid 330 5.0 3.2 ng/L 08/01/17 13:50 08/13/17 17:08 1
(PFOS)

Perfluorodecanesulfonic acid (PFDS) ND 5.0 3.0 ng/L 08/01/17 13:50 08/13/17 17:08 1
Perfluorooctane Sulfonamide (FOSA) ND 40 1.6 ng/L 08/01/17 13:50 08/13/17 17:08 1
6:2FTS 140 50 9.6 ng/L 08/01/17 13:50 08/13/17 17:08 1
8:2FTS ND 50 10 ng/L 08/01/17 13:50 08/13/17 17:08 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 23 * 25150 08/01/17 13:50 08/13/17 17:08 1
13C4 PFBA 64 25150 08/01/17 13:50 08/13/17 17:08 1
13C2 PFHxA 87 25150 08/01/17 13:50 08/13/17 17:08 1
13C4 PFOA 104 25150 08/01/17 13:50 08/13/17 17:08 1
13C5 PFNA 98 25150 08/01/17 13:50 08/13/17 17:08 1
13C2 PFDA 105 25150 08/01/17 13:50 08/13/17 17:08 1
13C2 PFUnA 103 25-150 08/01/17 13:50 08/13/17 17:08 1
13C2 PFDoA 108 25-150 08/01/17 13:50 08/13/17 17:08 1
1802 PFHxS 103 25-150 08/01/17 13:50 08/13/17 17:08 1
13C4 PFOS 104 25-150 08/01/17 13:50 08/13/17 17:08 1
13C4-PFHpA 92 25-150 08/01/17 13:50 08/13/17 17:08 1
13C5 PFPeA 82 25-150 08/01/17 13:50 08/13/17 17:08 1
M2-6:2FTS 141 25_-150 08/01/17 13:50 08/13/17 17:08 1
M2-8:2FTS 166 * 25_-150 08/01/17 13:50 08/13/17 17:08 1
M2-4:2FTS 102 0-150 08/01/17 13:50 08/13/17 17:08 1
13C3-PFBS 87 25-150 08/01/17 13:50 08/13/17 17:08 1
13C2-PFTeDA 182 * 25-150 08/01/17 13:50 08/13/17 17:08 1
Method: 537 (modified) - Perfluorinated Hydrocarbons - Post-Treatment

Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 45 B 5.0 1.1 ng/lL 08/01/17 13:50 08/13/17 18:10 1
Perfluoropentanoic acid (PFPeA) 80 5.0 2.5 ng/L 08/01/17 13:50 08/13/17 18:10 1
Perfluorohexanoic acid (PFHxA) 170 5.0 2.0 ng/L 08/01/17 13:50 08/13/17 18:10 1
Perfluoroheptanoic acid (PFHpA) 20 * 5.0 2.0 ng/L 08/01/17 13:50 08/13/17 18:10 1
Perfluorooctanoic acid (PFOA) 24 * 5.0 1.9 ng/lL 08/01/17 13:50 08/13/17 18:10 1
Perfluorononanoic acid (PFNA) 54 5.0 1.6 ng/L 08/01/17 13:50 08/13/17 18:10 1
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Client Sample Results
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-507
Date Collected: 07/18/17 10:56
Date Received: 07/20/17 09:25

Lab Sample ID: 320-29998-7
Matrix: Water

Method: 537 (modified) - Perfluorinated Hydrocarbons - Post-Treatment (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorodecanoic acid (PFDA) ND 5.0 1.1 ng/L 08/01/17 13:50 08/13/17 18:10 1
Perfluoroundecanoic acid (PFUnA) ND 5.0 1.9 ng/L 08/01/17 13:50 08/13/17 18:10 1
Perfluorododecanoic acid (PFDoA) ND 5.0 1.5 ng/L 08/01/17 13:50 08/13/17 18:10 1
Perfluorotridecanoic Acid (PFTriA) ND 5.0 1.4 ng/lL 08/01/17 13:50 08/13/17 18:10 1
Perfluorotetradecanoic acid 0.78 JB 5.0 0.50 ng/L 08/01/17 13:50 08/13/17 18:10 1
(PFTeA)

Perfluorobutanesulfonic acid 3.7 J 5.0 2.3 ng/L 08/01/17 13:50 08/13/17 18:10 1
(PFBS)

Perfluorohexanesulfonic acid 64 5.0 2.2 ng/L 08/01/17 13:50 08/13/17 18:10 1
(PFHxS)

Perfluoroheptanesulfonic Acid 14 5.0 1.8 ng/L 08/01/17 13:50 08/13/17 18:10 1
(PFHpS)

Perfluorooctanesulfonic acid 310 5.0 3.2 ng/L 08/01/17 13:50 08/13/17 18:10 1
(PFOS)

Perfluorodecanesulfonic acid (PFDS) ND 5.0 3.0 ng/L 08/01/17 13:50 08/13/17 18:10 1
Perfluorooctane Sulfonamide 16 JB* 40 1.6 ng/L 08/01/17 13:50 08/13/17 18:10 1
(FOSA)

6:2FTS ND * 50 9.6 ng/L 08/01/17 13:50 08/13/17 18:10 1
8:2FTS ND * 50 10 ng/L 08/01/17 13:50 08/13/17 18:10 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 11 * 25.150 08/01/17 13:50 08/13/17 18:10 1
13C4 PFBA 79 25.150 08/01/17 13:50 08/13/17 18:10 1
13C2 PFHxA 89 25.150 08/01/17 13:50 08/13/17 18:10 1
13C4 PFOA 94 25150 08/01/17 13:50 08/13/17 18:10 1
13C5 PFNA 81 25150 08/01/17 13:50 08/13/17 18:10 1
13C2 PFDA 70 25150 08/01/17 13:50 08/13/17 18:10 1
13C2 PFUnA 65 25150 08/01/17 13:50 08/13/17 18:10 1
13C2 PFDoA 54 25150 08/01/17 13:50 08/13/17 18:10 1
1802 PFHxS 96 25150 08/01/17 13:50 08/13/17 18:10 1
13C4 PFOS 94 25.150 08/01/17 13:50 08/13/17 18:10 1
13C4-PFHpA 90 25.150 08/01/17 13:50 08/13/17 18:10 1
13C5 PFPeA 84 25.150 08/01/17 13:50 08/13/17 18:10 1
M2-6:2FTS 109 25.150 08/01/17 13:50 08/13/17 18:10 1
M2-8:2FTS 110 25.150 08/01/17 13:50 08/13/17 18:10 1
M2-4:2FTS 0 0-150 08/01/17 13:50 08/13/17 18:10 1
13C3-PFBS 93 25.150 08/01/17 13:50 08/13/17 18:10 1
13C2-PFTeDA 90 25.150 08/01/17 13:50 08/13/17 18:10 1
Method: Total PFCA-Dif - Total PFCA (Treatment Difference)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
PFBA 35 ng/L 08/25/17 16:16 1
PFPA 52 ng/L 08/25/17 16:16 1
PFHxA 140 ng/L 08/25/17 16:16 1
PFHpA 31 ng/L 08/25/17 16:16 1
PFOA 1.1 ng/L 08/25/17 16:16 1
PFNA 0.00 ng/L 08/25/17 16:16 1
Total PFCA 230 ng/L 08/25/17 16:16 1
Method: Total PFCA-Sum - Total PFCA (Summary) - Pre-Treatment

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total PFCA 160 ng/L 08/25/17 16:10 1
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-507 Lab Sample ID: 320-29998-7
Date Collected: 07/18/17 10:56 Matrix: Water

Date Received: 07/20/17 09:25

Method: Total PFCA-Sum - Total PFCA (Summary) - Post-Treatment
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total PFCA 390 ng/L 08/25/17 16:10 1
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-1701-35
Date Collected: 07/18/17 12:35
Date Received: 07/20/17 09:25

Lab Sample ID: 320-29998-8
Matrix: Water

Method: 537 (modified) - Perfluorinated Hydrocarbons - Pre-Treatment

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 450 B 5.0 1.1 ng/L 08/01/17 13:50 08/13/17 17:15 1
Perfluoroheptanoic acid (PFHpA) 760 5.0 2.0 ng/lL 08/01/17 13:50 08/13/17 17:15 1
Perfluorooctanoic acid (PFOA) 800 5.0 1.9 ng/lL 08/01/17 13:50 08/13/17 17:15 1
Perfluorononanoic acid (PFNA) 140 5.0 1.6 ng/L 08/01/17 13:50 08/13/17 17:15 1
Perfluorodecanoic acid (PFDA) 39 J 5.0 1.1 ng/L 08/01/17 13:50 08/13/17 17:15 1
Perfluoroundecanoic acid (PFUnA) ND 5.0 1.9 ng/L 08/01/17 13:50 08/13/17 17:15 1
Perfluorododecanoic acid (PFDoA) ND 5.0 1.5 ng/L 08/01/17 13:50 08/13/17 17:15 1
Perfluorotridecanoic Acid (PFTriA) ND 5.0 1.4 ng/L 08/01/17 13:50 08/13/17 17:15 1
Perfluorotetradecanoic acid (PFTeA) ND 5.0 0.50 ng/L 08/01/17 13:50 08/13/17 17:15 1
Perfluorodecanesulfonic acid (PFDS) ND 5.0 3.0 ng/L 08/01/17 13:50 08/13/17 17:15 1
Perfluorooctane Sulfonamide 24 JB 40 1.6 ng/L 08/01/17 13:50 08/13/17 17:15 1
(FOSA)

8:2FTS 88 50 10 ng/L 08/01/17 13:50 08/13/17 17:15 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 16 * 25-150 08/01/17 13:50 08/13/17 17:15 1
13C4 PFBA 46 25150 08/01/17 13:50 08/13/17 17:15 1
13C4 PFOA 79 25150 08/01/17 13:50 08/13/17 17:15 1
13C5 PFNA 44 25-150 08/01/17 13:50 08/13/17 17:15 1
13C2 PFDA 100 25150 08/01/17 13:50 08/13/17 17:15 1
13C2 PFUnA 103 25.150 08/01/17 13:50 08/13/17 17:15 1
13C2 PFDoA 99 25-150 08/01/17 13:50 08/13/17 17:15 1
13C4 PFOS 46 25-150 08/01/17 13:50 08/13/17 17:15 1
13C4-PFHpA 52 25-150 08/01/17 13:50 08/13/17 17:15 1
M2-8:2FTS 139 25-150 08/01/17 13:50 08/13/17 17:15 1
M2-4:2FTS 98 0-150 08/01/17 13:50 08/13/17 17:15 1
13C2-PFTeDA 165 * 25-150 08/01/17 13:50 08/13/17 17:15 1
Method: 537 (modified) - Perfluorinated Hydrocarbons - Pre-Treatment - DL

Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Perfluoropentanoic acid (PFPeA) 1500 100 50 ng/L 08/01/17 13:50 08/13/17 17:01 20
Perfluorohexanoic acid (PFHxA) 2900 100 40 ng/L 08/01/17 13:50 08/13/17 17:01 20
Perfluorobutanesulfonic acid 1200 100 46 ng/L 08/01/17 13:50 08/13/17 17:01 20
(PFBS)

Perfluorohexanesulfonic acid 7400 100 44 ng/L 08/01/17 13:50 08/13/17 17:01 20
(PFHxS)

Perfluoroheptanesulfonic Acid 590 100 36 ng/L 08/01/17 13:50 08/13/17 17:01 20
(PFHpS)

Perfluorooctanesulfonic acid 17000 100 64 ng/L 08/01/17 13:50 08/13/17 17:01 20
(PFOS)

6:2FTS 1900 1000 190 ng/L 08/01/17 13:50 08/13/17 17:01 20
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFHXA 110 25-150 08/01/17 13:50 08/13/17 17:01 20
1802 PFHxS 110 25-150 08/01/17 13:50 08/13/17 17:01 20
13C4 PFOS 102 25-150 08/01/17 13:50 08/13/17 17:01 20
13C5 PFPeA 107 25-150 08/01/17 13:50 08/13/17 17:01 20
M2-6:2FTS 241 * 25-150 08/01/17 13:50 08/13/17 17:01 20
13C3-PFBS 107 25-150 08/01/17 13:50 08/13/17 17:01 20
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Client Sample Results
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-1701-35
Date Collected: 07/18/17 12:35
Date Received: 07/20/17 09:25

Lab Sample ID: 320-29998-8
Matrix: Water

Method: 537 (modified) - Perfluorinated Hydrocarbons - Post-Treatment

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluoroheptanoic acid (PFHpA) 840 * 5.0 2.0 ng/L 08/01/17 13:50 08/13/17 18:17 1
Perfluorooctanoic acid (PFOA) 880 * 5.0 1.9 ng/lL 08/01/17 13:50 08/13/17 18:17 1
Perfluorononanoic acid (PFNA) 130 5.0 1.6 ng/lL 08/01/17 13:50 08/13/17 18:17 1
Perfluorodecanoic acid (PFDA) 31 JB 5.0 1.1 ng/lL 08/01/17 13:50 08/13/17 18:17 1
Perfluoroundecanoic acid (PFUnA) ND 5.0 1.9 ng/L 08/01/17 13:50 08/13/17 18:17 1
Perfluorododecanoic acid (PFDoA) ND 5.0 1.5 ng/L 08/01/17 13:50 08/13/17 18:17 1
Perfluorotridecanoic Acid (PFTriA) ND 5.0 1.4 ng/L 08/01/17 13:50 08/13/17 18:17 1
Perfluorotetradecanoic acid (PFTeA) ND 5.0 0.50 ng/L 08/01/17 13:50 08/13/17 18:17 1
Perfluoroheptanesulfonic Acid 930 5.0 1.8 ng/lL 08/01/17 13:50 08/13/17 18:17 1
(PFHpS)

Perfluorodecanesulfonic acid (PFDS) ND 5.0 3.0 ng/L 08/01/17 13:50 08/13/17 18:17 1
Perfluorooctane Sulfonamide 16 JB* 40 1.6 ng/L 08/01/17 13:50 08/13/17 18:17 1
(FOSA)

6:2FTS ND * 50 9.6 ng/L 08/01/17 13:50 08/13/17 18:17 1
8:2FTS ND * 50 10 ng/L 08/01/17 13:50 08/13/17 18:17 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 7 * 25-150 08/01/17 13:50 08/13/17 18:17 1
13C2 PFHxA 42 25-150 08/01/17 13:50 08/13/17 18:17 1
13C4 PFOA 56 25-150 08/01/17 13:50 08/13/17 18:17 1
13C5 PFNA 26 25150 08/01/17 13:50 08/13/17 18:17 1
13C2 PFDA 48 25150 08/01/17 13:50 08/13/17 18:17 1
13C2 PFUnA 41 25-150 08/01/17 13:50 08/13/17 18:17 1
13C2 PFDoA 43 25150 08/01/17 13:50 08/13/17 18:17 1
13C4 PFOS 49 25150 08/01/17 13:50 08/13/17 18:17 1
13C4-PFHpA 40 25150 08/01/17 13:50 08/13/17 18:17 1
M2-6:2FTS 97 25-150 08/01/17 13:50 08/13/17 18:17 1
M2-8:2FTS 109 25-150 08/01/17 13:50 08/13/17 18:17 1
M2-4:2FTS 0 0-150 08/01/17 13:50 08/13/17 18:17 1
13C2-PFTeDA 99 25-150 08/01/17 13:50 08/13/17 18:17 1
Method: 537 (modified) - Perfluorinated Hydrocarbons - Post-Treatment - DL

Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 2500 B 100 22 ng/lL 08/01/17 13:50 08/13/17 18:04 20
Perfluoropentanoic acid (PFPeA) 3700 100 50 ng/L 08/01/17 13:50 08/13/17 18:04 20
Perfluorohexanoic acid (PFHxA) 7800 100 40 ng/L 08/01/17 13:50 08/13/17 18:04 20
Perfluorobutanesulfonic acid 1200 100 46 ng/L 08/01/17 13:50 08/13/17 18:04 20
(PFBS)

Perfluorohexanesulfonic acid 7300 100 44 ng/L 08/01/17 13:50 08/13/17 18:04 20
(PFHxS)

Perfluorooctanesulfonic acid 16000 100 64 ng/L 08/01/17 13:50 08/13/17 18:04 20
(PFOS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFBA 87 25-150 08/01/17 13:50 08/13/17 18:04 20
1802 PFHxS 110 25-150 08/01/17 13:50 08/13/17 18:04 20
13C4 PFOS 96 25-150 08/01/17 13:50 08/13/17 18:04 20
13C5 PFPeA 87 25-150 08/01/17 13:50 08/13/17 18:04 20
13C3-PFBS 105 25-150 08/01/17 13:50 08/13/17 18:04 20
Method: Total PFCA-Dif - Total PFCA (Treatment Difference)

Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
PFBA 2100 ng/L 08/25/17 16:16 1
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-1701-35 Lab Sample ID: 320-29998-8
Date Collected: 07/18/17 12:35 Matrix: Water

Date Received: 07/20/17 09:25
Method: Total PFCA-Dif - Total PFCA (Treatment Difference) (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
PFPA 2300 ng/L 08/25/17 16:16 1
PFHxA 4900 ng/L 08/25/17 16:16 1
PFHpA 76 ng/L 08/25/17 16:16 1
PFOA 80 ng/L 08/25/17 16:16 1
PFNA 0.00 ng/L 08/25/17 16:16 1
Total PFCA 9300 ng/L 08/25/17 16:16 1

Method: Total PFCA-Sum - Total PFCA (Summary) - Pre-Treatment
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Total PFCA 6600 ng/L 08/25/17 16:10 1
Method: Total PFCA-Sum - Total PFCA (Summary) - Post-Treatment

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total PFCA 16000 ng/L 08/25/17 16:10 1
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Client: Shannon & Wilson, Inc

Total Oxidation Precursors

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-507

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Total PFCA

Client Sample ID: MW-1701-35

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Total PFCA

1 Difference = Post-Treatment - Pre-Treament

Pre - Treatment Method:
537 (modified)

Result Qualifier Unit Result
9.8 ng/L 45

28 ng/L 80

28 ng/L 170

17 ng/L 20

23 ng/L 24

57 ng/L 54

160 ng/L 390

Pre - Treatment Method:
537 (modified)

Result Qualifier Unit Result
450 ng/L 2500
1500 ng/L 3700
2900 ng/L 7800
760 ng/L 840
800 ng/L 880
140 ng/L 130
6600 ng/L 16000
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Lab Sample ID: 320-29998-7
Matrix: Water

Post - Treatment Method:
537 (modified)

Difference 1

Qualifier Unit Result Unit
ng/L 35 ng/L
ng/L 52 ng/L
ng/L 140 ng/L
ng/L 3.1 ng/L
ng/L 1.1 ng/L
ng/L 0.00 ng/L
ng/L 230 ng/L

Lab Sample ID: 320-29998-8
Matrix: Water

Post - Treatment Method:
537 (modified)

Difference 1

Qualifier Unit Result Unit
ng/L 2100 ng/L
ng/L 2300 ng/L
ng/L 4900 ng/L
ng/L 76 ng/L
ng/L 80 ng/L
ng/L 0.00 ng/L
ng/L 9300 ng/L
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Isotope Dilution Summary

Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

TestAmerica Job ID: 320-29998-2

Method: 537 (modified) - Perfluorinated Hydrocarbons

Matrix: Water

Prep Type: Pre-Treatment

Percent Isotope Dilution Recovery (Acceptance Limits)
3C8 FOS/ 3C4 PFB/ 3C2 PFHx 3C4 PFO/ 3C5PFN/ 3C2PFD/ 3C2 PFUn 3C2 PFDo

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)
320-29998-7 MW-507 23~ 64 87 104 98 105 103 108
320-29998-8 - DL MW-1701-35 110

320-29998-8 MW-1701-35 16~ 46 79 44 100 103 99
LCS 320-176939/2-A Lab Control Sample 83 96 104 108 105 111 107 107
LCSD 320-176939/3-A Lab Control Sample Dup 81 100 101 11 107 119 119 121
MB 320-176939/1-A Method Blank 80 106 104 112 109 114 113 110

Percent Isotope Dilution Recovery (Acceptance Limits)
302 PFHx 3C4 PFO! 3C4-PFHp 3C5 PFPe V2-6:2FT¢ W2-8:2FT¢ \W2-4:2FTS 3C3-PFB!

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (0-150)  (25-150)
320-29998-7 MW-507 103 104 92 82 141 166 * 102 87
320-29998-8 - DL MW-1701-35 110 102 107 241 * 107
320-29998-8 MW-1701-35 46 52 139 98
LCS 320-176939/2-A Lab Control Sample 98 97 106 102 128 126 121 87
LCSD 320-176939/3-A Lab Control Sample Dup 100 99 105 106 128 151 * 117 87
MB 320-176939/1-A Method Blank 102 94 107 105 127 126 134 95
Percent Isotope Dilution Recovery (Acceptance Limits)

C2-PFTel
Lab Sample ID Client Sample ID (25-150)
320-29998-7 MW-507 182 *
320-29998-8 - DL MW-1701-35
320-29998-8 MW-1701-35 165 *
LCS 320-176939/2-A Lab Control Sample 157 *
LCSD 320-176939/3-A Lab Control Sample Dup 166 *
MB 320-176939/1-A Method Blank 159 *

Surrogate Legend

13C8 FOSA = 13C8 FOSA
13C4 PFBA = 13C4 PFBA
13C2 PFHxA = 13C2 PFHxA
13C4 PFOA = 13C4 PFOA
13C5 PFNA = 13C5 PFNA
13C2 PFDA = 13C2 PFDA
13C2 PFUnA = 13C2 PFUnA
13C2 PFDoA = 13C2 PFDoA
1802 PFHxS = 1802 PFHxS
13C4 PFOS = 13C4 PFOS
13C4-PFHpA = 13C4-PFHpA
13C5 PFPeA = 13C5 PFPeA
M2-6:2FTS = M2-6:2FTS
M2-8:2FTS = M2-8:2FTS
M2-4:2FTS = M2-4:2FTS
13C3-PFBS = 13C3-PFBS
13C2-PFTeDA = 13C2-PFTeDA
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Isotope Dilution Summary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2
Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons
Matrix: Water Prep Type: Post-Treatment

Percent Isotope Dilution Recovery (Acceptance Limits)
3C8 FOS/ 3C4 PFB/ 3C2 PFHx 3C4 PFO/ 3C5PFN/ 3C2PFD/ 3C2 PFUn 3C2 PFDo

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)
320-29998-7 MW-507 1= 79 89 94 81 70 65 54
320-29998-8 - DL MW-1701-35 87

320-29998-8 MW-1701-35 7 42 56 26 48 41 43
LCS 320-176941/2-A Lab Control Sample 5* 61 53 58 53 52 54 55
LCSD 320-176941/3-A Lab Control Sample Dup 7 65 59 64 58 62 62 66
MB 320-176941/1-A Method Blank 5* 83 81 87 83 79 77 78

Percent Isotope Dilution Recovery (Acceptance Limits)
302 PFHx 3C4 PFO! 3C4-PFHp 3C5 PFPe V2-6:2FT¢ W2-8:2FT¢ \W2-4:2FTS 3C3-PFB!

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (0-150) (25-150)
320-29998-7 MW-507 96 94 90 84 109 110 0 93
320-29998-8 - DL MW-1701-35 110 96 87 105
320-29998-8 MW-1701-35 49 40 97 109 0
LCS 320-176941/2-A Lab Control Sample 97 96 50 48 116 118 0 96
LCSD 320-176941/3-A Lab Control Sample Dup 98 93 59 60 123 113 0 92
MB 320-176941/1-A Method Blank 104 98 84 85 126 118 0 96
Percent Isotope Dilution Recovery (Acceptance Limits)

C2-PFTel
Lab Sample ID Client Sample ID (25-150)
320-29998-7 MW-507 90
320-29998-8 - DL MW-1701-35
320-29998-8 MW-1701-35 99
LCS 320-176941/2-A Lab Control Sample 105
LCSD 320-176941/3-A Lab Control Sample Dup 121
MB 320-176941/1-A Method Blank 142

Surrogate Legend

13C8 FOSA = 13C8 FOSA
13C4 PFBA = 13C4 PFBA
13C2 PFHxA = 13C2 PFHxA
13C4 PFOA = 13C4 PFOA
13C5 PFNA = 13C5 PFNA
13C2 PFDA = 13C2 PFDA
13C2 PFUnA = 13C2 PFUnA
13C2 PFDoA = 13C2 PFDoA
1802 PFHxS = 1802 PFHxS
13C4 PFOS = 13C4 PFOS
13C4-PFHpA = 13C4-PFHpA
13C5 PFPeA = 13C5 PFPeA
M2-6:2FTS = M2-6:2FTS
M2-8:2FTS = M2-8:2FTS
M2-4:2FTS = M2-4:2FTS
13C3-PFBS = 13C3-PFBS
13C2-PFTeDA = 13C2-PFTeDA

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

QC Sample Results

Method: 537 (modified) - Perfluorinated Hydrocarbons

Lab Sample ID: MB 320-176939/1-A

Matrix: Water
Analysis Batch: 179243

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUNA)
Perfluorododecanoic acid (PFDoA)
Perfluorotridecanoic Acid (PFTriA)
Perfluorotetradecanoic acid (PFTeA)
Perfluorobutanesulfonic acid (PFBS)
Perfluorohexanesulfonic acid (PFHxS)
Perfluoroheptanesulfonic Acid
(PFHpS)

Perfluorooctanesulfonic acid (PFOS)
Perfluorodecanesulfonic acid (PFDS)
Perfluorooctane Sulfonamide (FOSA)
6:2FTS

8:2FTS

Isotope Dilution
13C8 FOSA
13C4 PFBA
13C* PF6 HA
13C4 PFOA
13C5 PFNA
13C* PF9A
13C* PFDUA
13C* PF9nA
180* PF6 HS
13C4 PFOS
13C4-PF60A
13C5 PFPpA
e *-7-*FMS

e *-8:*FMS

e *-4:*FMS
13C3-PFBS
13C*-PFMp9 A

Lab Sample ID: LCS 320-176939/2-A

Matrix: Water
Analysis Batch: 179243

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)

MB MB
Result Qualifier RL MDL Unit
192 J 5.0 1.1 ng/L
ND 5.0 2.5 ng/L
ND 5.0 2.0 ng/L
ND 5.0 2.0 ng/L
ND 5.0 1.9 ng/lL
ND 5.0 1.6 ng/lL
ND 5.0 1.1 ng/L
ND 5.0 1.9 ng/L
ND 5.0 1.5 ng/L
ND 5.0 1.4 ng/L
ND 5.0 0.50 ng/L
ND 5.0 2.3 ng/L
ND 5.0 2.2 ng/L
ND 5.0 1.8 ng/lL
ND 5.0 3.2 ng/L
ND 5.0 3.0 ng/L
210 J 40 1.6 ng/L
ND 50 9.6 ng/L
ND 50 10 ng/L
MB MB
%Recovery Qualifier Limits
82 *5.152
127 *5.152
124 *5.152
11* *5.152
12x *5.152
114 *5.152
113 *5.152
112 *5.152
12* *5.152
x4 *5.152
12/ *5.152
125 *5.152
1%/ *5.152
1*7 *5.152
134 2.152
x5 *5.152
15x T *5.152
Spike LCS LCS
Added Result Qualifier
100 108
100 96.5
100 90.6
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TestAmerica Job ID: 320-29998-2

Client Sample ID: Method Blank
Prep Type: Pre-Treatment
Prep Batch: 176939

Prepared
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50

08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50

Prepared
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@10/ 13:52
28@10/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52

Analyzed
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34

08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34
08/13/17 16:34

Analyzed
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34
2801301/ 17:34

Dil Fac

U UL U UL UL G UL QUL G UL QUL G G G Y

= A A A

Dil Fac

B T T e S e G N N A

Client Sample ID: Lab Control Sample
Prep Type: Pre-Treatment
Prep Batch: 176939

Unit
ng/L
ng/L
ng/L

D %Rec
108

97

91

%Rec.
Limits
74.138
69-134
70-136
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QC Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2
Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: LCS 320-176939/2-A Client Sample ID: Lab Control Sample

Matrix: Water Prep Type: Pre-Treatment

Analysis Batch: 179243 Prep Batch: 176939

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits

Perfluoroheptanoic acid (PFHpA) 100 105 ng/L 105 63-135

Perfluorooctanoic acid (PFOA) 100 96.9 ng/L 97 63-141

Perfluorononanoic acid (PFNA) 100 97.8 ng/L 98 71-140

Perfluorodecanoic acid (PFDA) 100 101 ng/L 101 66 -141

Perfluoroundecanoic acid 100 95.6 ng/L 96 68-139

(PFUNA)

Perfluorododecanoic acid 100 96.3 ng/L 96 71-139

(PFDOA)

Perfluorotridecanoic Acid 100 103 ng/L 103 51-139

(PFTriA)

Perfluorotetradecanoic acid 100 95.7 ng/L 96  47-130

(PFTeA)

Perfluorobutanesulfonic acid 88.4 90.0 ng/L 102 55.147

(PFBS)

Perfluorohexanesulfonic acid 91.0 90.2 ng/L 99  58.138

(PFHxS)

Perfluoroheptanesulfonic Acid 95.2 101 ng/L 106 32-.170

(PFHpS)

Perfluorooctanesulfonic acid 92.8 87.5 ng/L 94  47-162

(PFOS)

Perfluorodecanesulfonic acid 96.4 94.8 ng/L 98 35.157

(PFDS)

Perfluorooctane Sulfonamide 100 100 ng/L 100 59-163

(FOSA)

6:2FTS 94.8 103 ng/L 109 60-140

8:2FTS 95.8 100 ng/L 105 60-140
LCS LCS

Isotope Dilution %Recovery Qualifier Limits

13C8 FOSA 83 *5.152

13C4 PFBA x7 *5.152

13C* PF6 HA 124 *5.152

13C4 PFOA 128 *5.152

13C5 PFNA 125 *5.152

13C* PF9A 111 *5.152

13C* PFDUA 12/ *5.152

13C* PF9nA 12/ *5.152

180* PF6 HS x8 *5.152

13C4 PFOS x/ *5.152

13C4-PF60A 127 *5.152

13C5 PFPpA 12* *5.152

e *-7*FMS 1*8 *5.152

e *-8:*FMs 1*7 *5.152

e *-4:*FMS 1*1 2-152

13C3-PFBS 8/ *5.152

13C*-PFMp9 A 15/ T *5.152

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

QC Sample Results

Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: LCSD 320-176939/3-A

Matrix: Water
Analysis Batch: 179243

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid
(PFUnA)

Perfluorododecanoic acid
(PFDoA)

Perfluorotridecanoic Acid
(PFTriA)

Perfluorotetradecanoic acid
(PFTeA)
Perfluorobutanesulfonic acid
(PFBS)
Perfluorohexanesulfonic acid
(PFHxS)
Perfluoroheptanesulfonic Acid
(PFHpS)
Perfluorooctanesulfonic acid
(PFOS)
Perfluorodecanesulfonic acid
(PFDS)

Perfluorooctane Sulfonamide

(FOSA)
6:2FTS

8:2FTS

Isotope Dilution
13C8 FOSA
13C4 PFBA
13C* PF6 HA
13C4 PFOA
13C5 PFNA
13C* PF9A
13C* PFDUA
13C* PF9nA
180* PF6 HS
13C4 PFOS
13C4-PF60A
13C5 PFPpA
e *-7*FMsS

e *-8:*FMs

e *-4:*FMS
13C3-PFBS
13C*-PFMp9 A

LCSD LCSD
%Recovery Qualifier
81
122
121
111
12/
11x
11x
1*1
122
XX
125
127
1*8
151 T
11/
8/
177 T

Spike
Added
100
100
100
100
100
100
100
100

100
100
100
88.4
91.0
95.2
92.8
96.4
100

94.8
95.8

Limits
*5-152
*5-152
*5-152
*5.152
*5.152
*5.152
*5.152
*5.152
*5.152
*5.152
*5.152
*5.152
*5.152
*5.152
2.152
*5.152
*5.152

TestAmerica Job ID: 320-29998-2

Client Sample ID: Lab Control Sample Dup

LCSD LCSD
Result Qualifier

110

93.5

89.8

104

96.5

101

108

104

94.1

134

98.1

94.0

89.4

98.1

92.9

93.9

98.2

96.4
100

Page 19 of 30

Unit
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L
ng/L

Prep Type: Pre-Treatment
Prep Batch: 176939

%Rec. RPD

%Rec Limits RPD Limit
110 74-138 2 30
94 69-134 3 30
90 70-136 1 30
104 63-135 1 30
96 63-141 0 30
101 71-140 3 30
108 66 - 141 7 30
104 68-139 9 30
94 71-139 2 30
134 51-139 26 30
98 47 -130 2 30
106 55147 4 30
98 58-138 1 30
103 32-170 3 30
100 47 - 162 6 30
97 35.157 1 30
98 59-163 2 30
102 60-140 7 30
104 60-140 0 30
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Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

QC Sample Results

Method: 537 (modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: MB 320-176941/1-A

Matrix: Water
Analysis Batch: 179243

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUNA)
Perfluorododecanoic acid (PFDoA)
Perfluorotridecanoic Acid (PFTriA)
Perfluorotetradecanoic acid (PFTeA)
Perfluorobutanesulfonic acid (PFBS)
Perfluorohexanesulfonic acid (PFHxS)
Perfluoroheptanesulfonic Acid
(PFHpS)

Perfluorooctanesulfonic acid (PFOS)
Perfluorodecanesulfonic acid (PFDS)
Perfluorooctane Sulfonamide (FOSA)
6:2FTS

8:2FTS

Isotope Dilution
13C8 FOSA
13C4 PFBA
13C* PF6 HA
13C4 PFOA
13C5 PFNA
13C* PF9A
13C* PFDUA
13C* PF9nA
180* PF6 HS
13C4 PFOS
13C4-PF60A
13C5 PFPpA
e *-7:*FMS

e *-8:*FMS

e *-4:*FMS
13C3-PFBS
13C*-PFMp9 A

MB
Result
9.55
ND
ND
ND
ND
ND
1.89
ND
ND
ND
0.935
ND
ND
ND

ND
ND
5.68
ND
ND
MB
%Recovery
5
83
81
8/
83
/X
//
/8
124
x8
84
85
1*7
118

x7
14*

Lab Sample ID: LCS 320-176941/2-A

Matrix: Water
Analysis Batch: 179243

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)

MB
Qualifier RL MDL Unit
5.0 1.1 ng/L
5.0 2.5 ng/L
5.0 2.0 ng/L
5.0 2.0 ng/L
5.0 1.9 ng/L
5.0 1.6 ng/L
J 5.0 1.1 ng/lL
5.0 1.9 ng/lL
5.0 1.5 ng/lL
5.0 1.4 ng/lL
J 5.0 0.50 ng/L
5.0 2.3 ng/L
5.0 2.2 ng/L
5.0 1.8 ng/L
5.0 3.2 ng/L
5.0 3.0 ng/L
J 40 1.6 ng/L
50 9.6 ng/L
50 10 ng/L
MB
Qualifier Limits
T *5.152
*5.152
*5.152
*5.152
*5.152
*5.152
*5-152
*5.152
*5.152
*5.152
*5.152
*5.152
*5-152
*5.152
2.152
*5-.152
*5-152
Spike LCS LCS
Added Result Qualifier
100 123
100 107
100 103
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TestAmerica Job ID: 320-29998-2

Client Sample ID: Method Blank
Prep Type: Post-Treatment
Prep Batch: 176941

Prepared
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50

08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50
08/01/17 13:50

Prepared
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@10/ 13:52
28@10/ 13:52
28@10/ 13:52
28@10/ 13:52
28@10/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@10/ 13:52
28@101/ 13:52
28@101/ 13:52
28@101/ 13:52
28@10/ 13:52

Analyzed
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36

08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36
08/13/17 17:36

Analyzed
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/ :37
2801301/ 1/:37
2801301/ 1/ :37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37
2801301/ 1/:37

Dil Fac

U UL U UL G UL G UL QUL GO QUL G G G Y

_ A A A A

Dil Fac

B T T S S R G R . T Y

Client Sample ID: Lab Control Sample
Prep Type: Post-Treatment
Prep Batch: 176941

Unit
ng/L
ng/L
ng/L

D %Rec
123
107
103

%Rec.
Limits
74.138
69-134
70-136
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QC Sample Results
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2
Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: LCS 320-176941/2-A Client Sample ID: Lab Control Sample

Matrix: Water Prep Type: Post-Treatment

Analysis Batch: 179243 Prep Batch: 176941

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits

Perfluoroheptanoic acid (PFHpA) 100 145 * ng/L 145 63-135

Perfluorooctanoic acid (PFOA) 100 250 * ng/L 250 63-141

Perfluorononanoic acid (PFNA) 100 93.6 ng/L 94 71-140

Perfluorodecanoic acid (PFDA) 100 93.1 ng/L 93 66 -141

Perfluoroundecanoic acid 100 89.8 ng/L 90 68-139

(PFUNA)

Perfluorododecanoic acid 100 87.2 ng/L 87 71-139

(PFDOA)

Perfluorotridecanoic Acid 100 108 ng/L 108  51-139

(PFTriA)

Perfluorotetradecanoic acid 100 922 ng/L 92  47-130

(PFTeA)

Perfluorobutanesulfonic acid 88.4 93.8 ng/L 106  55-147

(PFBS)

Perfluorohexanesulfonic acid 91.0 91.6 ng/L 101 58-138

(PFHxS)

Perfluoroheptanesulfonic Acid 95.2 99.3 ng/L 104 32-170

(PFHpS)

Perfluorooctanesulfonic acid 92.8 90.5 ng/L 98  47-162

(PFOS)

Perfluorodecanesulfonic acid 96.4 85.4 ng/L 89 35.157

(PFDS)

Perfluorooctane Sulfonamide 100 220 J* ng/L 2 59.163

(FOSA)

6:2FTS 94.8 ND * ng/L 0.7 60-140

8:2FTS 95.8 ND * ng/L 0 60-140
LCS LCS

Isotope Dilution %Recovery Qualifier Limits

13C8 FOSA 5T *5.152

13C4 PFBA 71 *5.152

13C* PF6HA 53 *5.152

13C4 PFOA 58 *5.152

13C5 PFNA 53 *5.152

13C* PF9A 5* *5.152

13C* PFDUA 54 *5.152

13C* PF9nA 55 *5.152

180* PF6 HS x/ *5.152

13C4 PFOS x7 *5.152

13C4-PF60A 52 *5.152

13C5 PFPpA 48 *5.152

e *-7*FMs 117 *5.152

e *-8:*FMs 118 *5.152

e *-4:*FMS 2 2-152

13C3-PFBS x7 *5.152

13C*-PFMp9 A 125 *5.152

TestAmerica Sacramento

Page 21 of 30 8/28/2017



QC Sample Results
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2
Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: LCSD 320-176941/3-A Client Sample ID: Lab Control Sample Dup

Matrix: Water Prep Type: Post-Treatment

Analysis Batch: 179243 Prep Batch: 176941
Spike LCSD LCSD %Rec. RPD

Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit

Perfluorobutanoic acid (PFBA) 100 124 ng/L 124  74-138 0 30

Perfluoropentanoic acid (PFPeA) 100 114 ng/L 114 69-134 6 30

Perfluorohexanoic acid (PFHxA) 100 105 ng/L 105 70-136 3 30

Perfluoroheptanoic acid (PFHpA) 100 136 * ng/L 136 63-135 6 30

Perfluorooctanoic acid (PFOA) 100 265 * ng/L 265 63-141 6 30

Perfluorononanoic acid (PFNA) 100 93.0 ng/L 93 71-140 1 30

Perfluorodecanoic acid (PFDA) 100 90.8 ng/L 91 66 - 141 3 30

Perfluoroundecanoic acid 100 92.0 ng/L 92  68-139 2 30

(PFUNA)

Perfluorododecanoic acid 100 87.4 ng/L 87  71-139 0 30

(PFDoA)

Perfluorotridecanoic Acid 100 104 ng/L 104 51-139 3 30

(PFTriA)

Perfluorotetradecanoic acid 100 93.1 ng/L 93  47-130 1 30

(PFTeA)

Perfluorobutanesulfonic acid 88.4 90.4 ng/L 102 55.147 4 30

(PFBS)

Perfluorohexanesulfonic acid 91.0 95.9 ng/L 105 58-138 5 30

(PFHxS)

Perfluoroheptanesulfonic Acid 95.2 107 ng/L 12 32-170 7 30

(PFHpS)

Perfluorooctanesulfonic acid 92.8 91.0 ng/L 98  47-162 1 30

(PFOS)

Perfluorodecanesulfonic acid 96.4 92.9 ng/L 96  35-157 8 30

(PFDS)

Perfluorooctane Sulfonamide 100 ND * ng/L 1 59.163 46 30

(FOSA)

6:2FTS 94.8 ND * ng/L 1 60 - 140 66 30

8:2FTS 95.8 ND * ng/L 0.2 60-140 200 30

LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits

13C8 FOSA /T *5.152

13C4 PFBA 75 *5.152

13C* PF6 HA 5x *5.152

13C4 PFOA 74 *5.152

13C5 PFNA 58 *5.152

13C* PF9A 7* *5.152

13C* PFDUA 7* *5.152

13C* PF9nA 77 *5.152

180* PF6HS x8 *5.152

13C4 PFOS x3 *5.152

13C4-PF60A 5x *5.152

13C5 PFPpA 72 *5.152

e *-7.*FMs 1*3 *5.152

e *-8:*FMS 113 *5.152

e *-4:*FMS 2 2-152

13C3-PFBS x* *5.152

13C*-PFMp9 A 1*1 *5.152

TestAmerica Sacramento
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QC Association Summary

Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

LCMS
Prep Batch: 176939

Lab Sample ID
320-29998-7
320-29998-8 - DL
320-29998-8

MB 320-176939/1-A
LCS 320-176939/2-A
LCSD 320-176939/3-A

Prep Batch: 176941

Lab Sample ID
320-29998-7
320-29998-8
320-29998-8 - DL

MB 320-176941/1-A
LCS 320-176941/2-A
LCSD 320-176941/3-A

Analysis Batch: 179243

Lab Sample ID
320-29998-7
320-29998-7
320-29998-8 - DL
320-29998-8
320-29998-8 - DL
320-29998-8

MB 320-176939/1-A
MB 320-176941/1-A
LCS 320-176939/2-A
LCS 320-176941/2-A
LCSD 320-176939/3-A
LCSD 320-176941/3-A

Analysis Batch: 181305

Lab Sample ID
320-29998-7
320-29998-7
320-29998-8
320-29998-8

Analysis Batch: 181308

Lab Sample ID
320-29998-7
320-29998-8

Client Sample ID
MW-507

MW-1701-35
MW-1701-35

Method Blank

Lab Control Sample

Lab Control Sample Dup

Client Sample ID
MW-507

MW-1701-35
MW-1701-35

Method Blank

Lab Control Sample

Lab Control Sample Dup

Client Sample ID
MW-507

MW-507

MW-1701-35
MW-1701-35
MW-1701-35
MW-1701-35

Method Blank

Method Blank

Lab Control Sample

Lab Control Sample

Lab Control Sample Dup
Lab Control Sample Dup

Client Sample ID
MW-507

MW-507
MW-1701-35
MW-1701-35

Client Sample ID
MW-507
MW-1701-35

Prep Type

Pre-Treatment
Pre-Treatment
Pre-Treatment
Pre-Treatment
Pre-Treatment
Pre-Treatment

Prep Type

Post-Treatment
Post-Treatment
Post-Treatment
Post-Treatment
Post-Treatment
Post-Treatment

Prep Type
Post-Treatment
Pre-Treatment
Post-Treatment
Post-Treatment
Pre-Treatment
Pre-Treatment
Pre-Treatment
Post-Treatment
Pre-Treatment
Post-Treatment
Pre-Treatment
Post-Treatment

Prep Type
Post-Treatment
Pre-Treatment
Post-Treatment
Pre-Treatment

Prep Type
Total/NA
Total/NA
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Matrix
Water
Water
Water
Water
Water
Water

Matrix
Water
Water
Water
Water
Water
Water

Matrix
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Matrix
Water
Water
Water
Water

Matrix
Water
Water

Method

TOPS Pre - Prep
TOPS Pre - Prep
TOPS Pre - Prep
TOPS Pre - Prep
TOPS Pre - Prep
TOPS Pre - Prep

Method

TOPS Post Prep
TOPS Post Prep
TOPS Post Prep
TOPS Post Prep
TOPS Post Prep
TOPS Post Prep

Method

537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)
537 (modified)

Method

Total PFCA-Sum
Total PFCA-Sum
Total PFCA-Sum
Total PFCA-Sum

Method
Total PFCA-Dif
Total PFCA-Dif

TestAmerica Job ID: 320-29998-2

Prep Batch

Prep Batch

Prep Batch
176941
176939
176941
176941
176939
176939
176939
176941
176939
176941
176939
176941

Prep Batch

Prep Batch

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-507
Date Collected: 07/18/17 10:56
Date Received: 07/20/17 09:25

Prep Type
Post-Treatment
Post-Treatment

Pre-Treatment
Pre-Treatment

Total/NA
Post-Treatment

Pre-Treatment

Batch

Type
Prep
Analysis

Prep
Analysis

Analysis
Analysis

Analysis

Batch

Method

TOPS Post Prep
537 (modified)

TOPS Pre - Prep
537 (modified)

Total PFCA-Dif
Total PFCA-Sum
Total PFCA-Sum

Client Sample ID: MW-1701-35
Date Collected: 07/18/17 12:35
Date Received: 07/20/17 09:25

Prep Type
Post-Treatment
Post-Treatment

Post-Treatment
Post-Treatment

Pre-Treatment
Pre-Treatment

Pre-Treatment
Pre-Treatment

Total/NA
Post-Treatment

Pre-Treatment

Batch

Type
Prep
Analysis

Prep
Analysis

Prep
Analysis

Prep
Analysis

Analysis
Analysis

Analysis

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

Batch

Method

TOPS Post Prep
537 (modified)

TOPS Post Prep
537 (modified)

TOPS Pre - Prep
537 (modified)

TOPS Pre - Prep
537 (modified)

Total PFCA-Dif
Total PFCA-Sum
Total PFCA-Sum

Run

Run
DL
DL

DL
DL

Factor

Factor

Lab Chronicle

Dil Initial
Amount
100 mL

100.00 mL

Dil Initial
Amount
100 mL
20

100 mL
100.00 mL

20
100.00 mL
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Final
Amount
0.50 mL

0.50 mL

Final
Amount
0.50 mL

0.50 mL

0.50 mL

0.50 mL

TestAmerica Job ID: 320-29998-2

Lab Sample ID: 320-29998-7

Batch
Number
176941
179243

176939
179243

181308
181305
181305

Prepared

Matrix: Water

or Analyzed Analyst Lab

08/01/17 13:50 JER
08/13/17 18:10 SBC

08/01/17 13:50 JER
08/13/17 17:08 SBC

08/25/17 16:16 MKW
08/25/17 16:10 MKW
08/25/17 16:10 MKW

TAL SAC
TAL SAC

TAL SAC
TAL SAC

TAL SAC
TAL SAC
TAL SAC

Lab Sample ID: 320-29998-8

Batch
Number
176941
179243

176941
179243

176939
179243

176939
179243

181308
181305
181305

Prepared

Matrix: Water

or Analyzed Analyst Lab

08/01/17 13:50 JER
08/13/17 18:04 SBC

08/01/17 13:50 JER
08/13/17 18:17 SBC

08/01/17 13:50 JER
08/13/17 17:01 SBC

08/01/17 13:50 JER
08/13/17 17:15 SBC

08/25/17 16:16 MKW
08/25/17 16:10 MKW
08/25/17 16:10 MKW

TAL SAC
TAL SAC

TAL SAC
TAL SAC

TAL SAC
TAL SAC

TAL SAC
TAL SAC

TAL SAC
TAL SAC
TAL SAC

TestAmerica Sacramento
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Accreditation/Certification Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29994-2

1rofectjSite: Cit/ oyf airbanFs f ire Trainink Area
Laboratory: TestAmerica Sacramento

All accregitationsjcertiyications helg b/ this laborator/ are listegd . ot all accregitationsjcertiyications are aNNicable to this reNortd

Authority Program EPA Region Identification Number  Expiration Date
AlasFa g STU State 1rokram 50 ( ST-0)) 52-54-58
Ari7ona State 1rokram 9 Az 0804 04-55-58 72
ArFansas DEQ State 1rokram 6 44-0695 06-58-54
Caliyornia State 1rokram 9 2498 05-35-54
Colorago State 1rokram 4 CAO000uu 04-35-58
ConnecticHt State 1rokram 5 1L-0695 06-30-59
f loriga . EGA1 u E48) 80 06-30-54
weorkia State 1rokram u LA 05-29-54
L aKaii State 1rokram 9 LA 05-29-54
lllinois . EGA1 ) 200060 03-58-54
Bansas . EGA1 8 E-5038) 50-35-58
GA-M DoD EGA1 Qu6b4 05-20-54
QoHsiana . EGA1 6 30652 06-30-54
v aine State 1rokram 5 CA000u Ou-54-54
v ichikan State 1rokram ) 99u8 05-35-54
. eYaga State 1rokram 9 CAO000uu 08-35-54
. eK LamNshire . EGA1 5 2998 Ou-54-54
. eK Jerse/ . EGA1 2 CA00) 06-30-54
. eK OorF . EGA1 2 55666 Ou-05-54
x rekon . EGA1 50 uOu0 05-24-54
1enns/ IYania . EGA1 3 64-05282 03-35-54
TeRas . EGA1 6 T50u80u399 0) -35-54
( S fish & Wilgliye f egeral GE5u4344-0 08-35-54
( SDA f egeral 1330-55-00u36 52-30-58
(SE1A(CvV f egeral 5 CAO000uu 55-06-54
( tah . EGA1 4 CAO000uu 02-24-54
* irkinia . EGA1 3 u60284 03-5u-54
Washinkton State 1rokram 50 C)45 0)-0)-54
West * irkinia WU State 1rokram 3 9930C 52-35-58
W/ omink State 1rokram 4 4Tv S-G 05-29-58 Z

ZAccregitationjCertiyication reneKal Nengink - accregitationjcertiyication consigereg Yaligd

TestAmerica Sacramento
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Method Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-29998-2

Project/Site: City of Fairbanks Fire Training Area

Method Method Description Protocol Laboratory
537 (modified) Perfluorinated Hydrocarbons EPA TAL SAC
Total PFCA-Dif Total PFCA (Treatment Difference) TAL SOP TAL SAC
Total PFCA-Sum  Total PFCA (Summary) TAL SOP TAL SAC

Protocol References:
EPA = US Environmental Protection Agency
TAL SOP = TestAmerica Laboratories, Standard Operating Procedure

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

TestAmerica Sacramento
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Sample Summary
Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Lab Sample ID Client Sample ID Matrix
320-29998-7 MW-507 Water
320-29998-8 MW-1701-35 Water

Page 27 of 30

TestAmerica Job ID: 320-29998-2

Collected Received
07/18/17 10:56 07/20/17 09:25
07/18/17 12:35 07/20/17 09:25

TestAmerica Sacramento

8/28/2017
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Login Sample Receipt Checklist

Client: Shannon & Wilson, Inc Job Number: 320-29998-2

Login Number: 29998 List Source: TestAmerica Sacramento
List Number: 1
Creator: Edman, Connor M

Question Answer Comment
TaRioactiditv y asnwchec' eRor is k€ bac' =rounRas measureRbv a surdev 1rue
meterg

1he coolens custoRv seal, i. f resent, is intactg 1rue
Samf le custoRv seals, i. f resent, are intactg N
1he cooler or samf les Ro not af f ear to hade been comf romiseRor 1rue
tamf ereRy ithg

Samf les y ere receideRon iceg 1rue
Cooler 1emf erature is accef tableg 1rue
Cooler 1emf erature is recorReRg 1rue
CAC is fresentg 1rue
CAC s .illeRout in in' anRle=ibleg 1rue
CAC is .illeRout yith all f ertinent in.ormationg 1rue
Is the GelR Samf leng name f resent on CACF True

1here are no Riscref ancies bety een the containers receideRanRthe CACg 1rue
Samf les are receideRYy ithin ? olRin= 1ime F( cluRn= tests y ith imnmeRate 1rue

?1sx

Samf le containers hade le=ible labelsg 1rue
Containers are not bro' en or lea' in=g 1rue
Samf le collection Ratetimes are f rodiReRg 1rue
pf f rof riate samf le containers are useRy 1rue
Samf le bottles are comf letelv .illeRg 1rue
Samf le ) reserdation Peri.ieRg N
There is su..icient dolg.or all reVuesteRanalvses, inclganv reVuesteR 1rue
q S SMs

Containers reVuirin= Dero heaRsf ace hade no heaRsf ace or bubble is True
kzmm H<4"xg

q ultif hasic samf les are not f resentg 1rue
Samf les Ro not reVuire sf littin= or comf ositin=g True
TesiRual Chlorine Chec' eRg N

TestAmerica Sacramento
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Laboratory Data Review Checklist

Completed By:

Marcy Nadel

Title:

Geologist

Date:

August 29, 2017

CS Report Name:

City of Fairbanks Fire Training Area

Report Date:

August 28, 2017

Consultant Firm:

Shannon & Wilson, Inc.

Laboratory Name:

TestAmerica Laboratories, Inc.

Laboratory Report Number:

320-29998-2

ADEC File Number:

102.38.182

Hazard Identification Number:

26309
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320-29998-2

l.

Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?
[2Yes [ No Comments:

ADEC has not approved an analytical laboratory for analysis of PFCs. However, the laboratory is
certified for perfluorinated alkyl acids for drinking water by the National Environmental Laboratory
Accreditation Program (NELAP) in Oregon.

b. If the samples were transferred to another “network” laboratory or sub-contracted to an
alternate laboratory, was the laboratory performing the analyses ADEC CS approved?

[2Yes [ENo Comments:

Analyses were performed by TestAmerica Laboratories, Inc. in West Sacramento, CA.

2. Chain of Custody (CoC)

3.

a. CoC information completed, signed, and dated (including released/received by)?

2 Yes [ No Comments:

The laboratory's receiving personnel signed that they had relinquished the samples rather than received
them. This is a minor clerical error that is not considered to affect the samples.

b. Correct Analyses requested?

[ Yes [2No Comments:

Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?

£ Yes [EZNo Comments:

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

[ Yes [2No Comments:

Analysis of PFCs does not require a preservative other than temperature control.

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?

[ Yes [2No Comments:

The sample receipt form notes that the samples were received in good condition.
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320-29998-2

d. Ifthere were any discrepancies, were they documented? For example, incorrect sample
containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

EYes [ No Comments:

N/A; there were no discrepancies reported by the laboratory.

e. Data quality or usability affected?

Comments:

The data quality and usability were unaffected; see above.

4. Case Narrative

a. Present and understandable?

B Yes E2No Comments:

b. Discrepancies, errors, or QC failures identified by the lab?

[2Yes [ENo Comments:

The laboratory notes that the samples arrived in good condition, property preserved, and that the
temperature of the sample cooler upon receipt at the laboratory was 2.1° C.

The case narrative also describes the compounds added during the oxidation step of the TOP assay,
and other deviations from TestAmerica’s in-house method.

The Isotope Dilution Analtye (IDA) recoveries associated with 13C8 FOSA, M2-8:2FTS,
M2-6:2FTS, and 13C2-PFTeDA are outside the method recommended limits for one or more project
or quality control (QC) samples.

Sample MW-1701-35 was diluted to bring the concentration of target analytes within the instrument’s
calibration range, resulting in elevated reporting limits (RLs).

c. Were all corrective actions documented?

2 Yes [ No Comments:

The case narrative does not report that any corrective actions were taken or required.

d. What is the effect on data quality/usability according to the case narrative?

Comments:

The laboratory notes that data quality is not considered affected if the IDA signal-to-noise ratio is
greater than 10:1, and that quantitation by isotope dilution generally precludes any adverse effect on
data quality due to elevated IDA recoveries.
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320-29998-2

5. Samples Results

a. Correct analyses performed/reported as requested on COC?

[>Yes [FNo Comments:

The COC included in the laboratory report lists fifteen water samples. Of these fifteen samples, only
MW-507 and MW-1701-35 are included in this work order. The remaining water samples are reported
separately.

b. All applicable holding times met?
< Yes [2No Comments:

The laboratory indicates that the water samples were analyzed using solid phase extraction (SPE). The
14-day hold time for extraction and 40-day hold time for analysis were met.

c. All soils reported on a dry weight basis?
[2Yes [ No Comments:

N/A; soil samples were not submitted with this work order.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for
the project?

B Yes E2No Comments:

The LOQ, equivalent to the TestAmerica Reporting Limit (RL), is less than applicable EPA lifetime
drinking water health advisory levels and ADEC groundwater cleanup levels for PFOS and PFOA,
where applicable for non-detected results.

e. Data quality or usability affected?
E2Yes [E2No Comments:

The data quality and usability were not affected.

6. QC Samples

a. Method Blank

1. One method blank reported per matrix, analysis and 20 samples?

[ Yes [EZNo Comments:
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320-29998-2

ii. All method blank results less than limit of quantitation (LOQ)?

E2Yes [ No Comments:

PFBA and FOSA were detected in MB 320-176939/1-A at estimated concentrations between the
laboratory Method Detection Limit (MDL) and Reporting Limit (RL). MB 320-176939/1-A is given
as a QC sample for the pre-treatment analyses of the project samples.

PFBA was detected in MB 320-176941/1-A at a concentration greater than the laboratory’s RL.
PFDA, PFTeA and FOSA were also detected in this method blank at estimated concentrations below
the laboratory’s RL. MB 320-176941/1-A is given as a QC sample for the post-treatment analyses of
the project samples.

iii. If above LOQ, what samples are affected?

Comments:

The PFBA result for pre-treatment analysis of the sample MW-507 is between five and ten times the
concentration detected in MB 320-176939/1-A and is therefore considered to be affected. Similarly,
the PFBA result of the post-treatment analysis of the sample MW-507 is within five times the
concentration detected in MB 320-176941/1-A. This result is therefore attributed to laboratory
contamination. The PFBA results of the pre- and post-treatment analyses of the sample MW-1701-35
are not considered to be affected because the detected concentrations are greater than ten times those
detected in MB 320-176939/1-A and MB 320-176941/1-A.

FOSA was not detected in the pre-treatment analysis of the sample MW-507 so the result is considered
unaffected. However, FOSA was detected in the post-treatment analysis of this sample, as well as the
pre- and post-treatment analyses of the sample MW-1701-35. All of these detections are estimated
concentrations roughly equivalent to the concentrations detected in the associated method blank
samples. These results are therefore attributed to laboratory contamination.

PFDA was not detected in the post-treatment analysis of the sample MW-507. However, PFDA was
detected at an estimated concentration in the post-treatment analysis of the sample MW-1701-35. The
PFDA concentration detected in the sample MW-1701-35 is considered to be the result of laboratory
contamination.

PFTeA was detected at an estimated concentration in the post-treatment analysis of the sample MW-
507. This concentration is roughly equivalent to the concentration detected in MB 320-176941/1-A
and is therefore considered to be the result of laboratory contamination. Conversely, PFTeA was not
detected in the post-treatment analysis of the sample MW-1701-35 so the result is considered
unaffected.

July 2017
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320-29998-2

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
[ Yes EZNo Comments:

The PFBA result of the pre-treatment analysis of the sample MW-507 is considered estimated with a
high direction of bias and is flagged ‘JH’ in the analytical results table. The PFBA result of the post-
treatment analysis of this sample is considered not detected and flagged ‘UB’ at the detected
concentration in the analytical results table.

The FOSA results of the post-treatment analysis of the sample MW-507 and both the pre- and post-
treatment analyses of the sample MW-1701-35 are considered not detected and flagged ‘UB’at the RL
in the analytical results table. The RL is reported as the most conservative detection level for these
results.

The PFDA result of the post-treatment analysis of the sample MW-1701-35 is considered not detected
and flagged ‘UB’at the RL in the analytical results table. The RL is reported as the most conservative
detection level for these results.

The PFTeA result of the post-treatment analysis of the sample MW-507 is considered not detected and
flagged ‘UB’at the RL in the analytical results table. The RL is reported as the most conservative
detection level for these results.

v. Data quality or usability affected?

Comments:

The data quality was affected; see above.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

1. Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

B Yes E2No Comments:

1. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and
20 samples?

EZYes [E2No Comments:

Metals and inorganics were not analyzed as part of this work order.

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

EZYes [E2No Comments:

The percent recoveries for PFHpA and PFOA were above their applicable laboratory limits while the
percent recoveries for FOSA, 6:2FTS, and 8:2FTS were below their applicable laboratory limits in
LCS 320-176941/2-A and LCSD 320-176941/3-A associated with the post-treatment batch.

July 2017
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320-29998-2

iv. Precision — All relative percent differences (RPD) reported and less than method or
laboratory limits? And project specified DQOs, if applicable. RPD reported from
LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all
other analyses see the laboratory QC pages)

E2Yes [E2No Comments:

The LCS/LCSD RPDs between the detected concentrations of FOSA, 6:2FTS, and 8:2FTS were
greater than the laboratory limit of 30%.

v. If %R or RPD is outside of acceptable limits, what samples are affected?

Comments:

The analytical accuracy and precision failures observed in LCS 320-176941/2-A and LCSD 320-
176941/3-A are considered to be representative of method performance for the post-treatment analysis
for both project samples.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
B Yes EZNo Comments:

The PFHpA and PFOA results of the post-treatment analysis of the samples MW-507 and MW-1701-
35 are considered estimated with a high direction of bias. These results are flagged ‘JH’ in the
analytical results table.

The FOSA 6:2FTS and 8:2FTS LCS and LCS recoveries do not affect the project- sample results. The
absence of detectable results (or results above the RL) demonstrates the oxidation process has
converted the PFAS compounds to the end product PFCA, as noted in the case narrative.

vii. Data quality or usability affected? (Use comment box to explain.)

Comments:

The data quality was affected, see above.

c. Surrogates — Organics Only

1. Are surrogate recoveries reported for organic analyses — field, QC and laboratory samples?

£ Yes [2No Comments:

The analytical method WS-LC-0025 uses IDA recovery, which entails adding a 13C-isotope of each
target analyte and assessing the recovery of each analyte. The isotopically-labeled compounds are
discussed as surrogates for this method.

July 2017

Page 7




320-29998-2

il. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

2 Yes [ No Comments:

The IDA recoveries for 13C8 FOSA, M2-8:2FTS, and 13C2-PFTeDA are outside of laboratory
control limits in the pre-treatment analysis of the sample MW-507. The recovery of 13C8 FOSA was
outside of laboratory control limits in the post-treatment analysis of the sample MW-507.

The IDA recoveries for 13C8 FOSA, 13C2-PFTeDA, and M2-6:2FTS are outside of laboratory
control limits in the pre-treatment analysis of the sample MW-1701-35. The recovery of 13C8 FOSA
was outside of laboratory control limits in the post-treatment analysis of the sample MW-1701-35.

The recovery of 13C2-PFTeDA was outside of laboratory control limits in MB 320-176939/1-A and
LCS 320-176939/2-A.

The recoveries of M2-8:2FTS and 13C2-PFTeDA were outside of laboratory control limits in LCSD
320-176939/3-A.

The recovery of 13C8 FOSA was outside of laboratory control limits in MB 320-176941/1-A, LCS
320-176941/2-A, and LCSD 320-176941/3-A.

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?

[~ Yes [2No Comments:

Surrogate-recovery failures in QC samples are not considered to affect the data as long as the recovery
of individual analytes associated with that surrogate are within the laboratory control limits for that
QC sample.

The FOSA results for the project samples are affected by the IDA recovery failures of 13C8 FOSA.
These results are already qualified for method blank detections with the exception of the pre-treatment
analysis of the sample MW-507. This result is considered an estimated non-detection and flagged ‘UJ’
in the analytical results table.

PFTeA was not detected in the pre-treatment analysis of the samples MW-507 and MW-1701-35.
These results are considered estimated non-detections due to the IDA recovery failures of 13C2-
PFTeDA and flagged ‘UJ’ in the analytical results table.

8:2FTS was not detected in the pre-treatment analysis of the sample MW-507. This result is
considered an estimated non-detection due to the IDA recovery failure of M2-8:2FTS and flagged
‘UJ’ in the analytical results table.

The 6:2FTS result of the pre-treatment analysis of the sample MW-1701-35 is considered estimated
due to the IDA recovery failure of M2-6:2FTS. This result is flagged ‘J’ in the analytical results table.

July 2017
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320-29998-2

iv. Data quality or usability affected?

Comments:

The data quality was affected; see above.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and

Soil
i.  One trip blank reported per matrix, analysis and for each cooler containing volatile
samples?
(If not, enter explanation below.)
[2Yes [No Comments:

PFCs are not volatile compounds so a trip blank is not required.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the
COC? (If not, a comment explaining why must be entered below)

2 Yes [F2No Comments:

N/A; a trip blank is not required.

iii. All results less than LOQ?
2 Yes [ No Comments:

N/A; a trip blank is not required.

iv. If above LOQ, what samples are affected?

Comments:

None; a trip blank was not required or submitted with this WO.

v. Data quality or usability affected?

Comments:

The data quality and usability were not affected; see above.

e. Field Duplicate

1. One field duplicate submitted per matrix, analysis and 10 project samples?

[2Yes [EINo Comments:

A field-duplicate pair was not submitted with this work order, or for TOP assay analysis. Field-
duplicate samples are submitted at the appropriate frequency for standard PFC and/or PFAS analyses
for the overall project.
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320-29998-2

1. Submitted blind to lab?

2 Yes [ No Comments:

N/A; a field-duplicate pair was not submitted with this work order.

iii. Precision — All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)
RPD (%) = Absolute value of: Ri-R2) 100
((Ri+R2)/2)

Where Ri= Sample Concentration
Rz = Field Duplicate Concentration

2 Yes [ No Comments:

N/A; a field-duplicate pair was not submitted with this work order.

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

Comments:

The data quality and usability were not affected.

f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered
below).

2 Yes [ No [EZNotApplicable

These samples were collected with a submersible pump. An equipment blank was not submitted with
this work order; however, equipment blanks are collected with the appropriate frequency for the
overall project. EB-301S in work order 320-30560 was collected using the same reusable equipment
used for the two wells in this work order.

1. All results less than LOQ?
o Yes [ No Comments:

N/A; a field-duplicate pair was not submitted with this work order.

ii. If above LOQ, what samples are affected?

Comments:

N/A; a field-duplicate pair was not submitted with this work order.

iii. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

July 2017 Page 10



320-29998-2

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?

E2Yes [FoNo Comments:

No other data flags or qualifiers were required.
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Definitions/Glossary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30230-1
Project/Site: City of Fairbanks Fire Training Area

Qualifiers

LCMS

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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Case Narrative

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30230-1
Project/Site: City of Fairbanks Fire Training Area

Job ID: 320-30230-1

Laboratory: TestAmerica Sacramento

Narrative

Job Narrative
320-30230-1

Receipt
The samples were received on 7/28/2017 9:35 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 5.6° C.

LCMS
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Organic Prep
Method(s) PFAS Prep: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated
with preparation batch 320-177092.

Method(s) PFAS Prep: The sample bottles contain red-orange sediments. 168327 (320-30230-1), 127523-2 (320-30230-2), 168505
(320-30230-3) and 168459 (320-30230-4)

Method(s) PFAS Prep: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated
with preparation batch 320-179916.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Sacramento
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Detection Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30230-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168327 Lab Sample ID: 320-30230-1
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFBS) 12 2.0 0.92 ng/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 85 2.0 0.87 ng/L 1 Cvms-Lc-oozs Total/NA
Perfluoroheptanoic acid (PFHpA) 13 2.0 0.80 ng/L 1 C\;1S-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 21 2.0 0.75 ng/L 1 C\?S-LC-OOZS Total/NA
Perfluorooctanesulfonic acid (PFOS) 100 2.0 1.3 ng/L 1 C\?S-LC-OOZS Total/NA
Perfluorononanoic acid (PFNA) 2.0 2.0 0.65 ng/L 1 C\;1S-LC-0025 Total/NA

At1

Client Sample ID: 127523-2 Lab Sample ID: 320-30230-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFBS) 19 J 2.0 0.92 ng/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 8.2 2.0 0.87 ng/L 1 CVMS-LC-OOZS Total/NA
Perfluoroheptanoic acid (PFHpA) 1.0 J 2.0 0.80 ng/L 1 Cv\t1s-|_c-0025 Total/NA
Perfluorooctanoic acid (PFOA) 1.3 J 2.0 0.75 ng/L 1 C\;1S-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) 19 2.0 1.3 ng/L 1 CV¢1S-LC-0025 Total/NA

At1

Client Sample ID: 168505 Lab Sample ID: 320-30230-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFBS) 16 2.0 0.92 ng/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 76 2.0 0.87 ng/L 1 CVMS-LC-0025 Total/NA
Perfluoroheptanoic acid (PFHpA) 7.7 2.0 0.80 ng/L 1 CVMS-LC-oozs Total/NA
Perfluorooctanoic acid (PFOA) 37 2.0 0.75 ng/L 1 C\?S-LC-OOZS Total/NA
Perfluorooctanesulfonic acid (PFOS) 150 2.0 1.3 ng/L 1 6\5134_(;-0025 Total/NA

At1

Client Sample ID: 168459 Lab Sample ID: 320-30230-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFBS) 21 2.0 0.92 ng/L 1 WS-LC-0025 Total/NA
Perfluorohexanesulfonic acid (PFHxS) 120 2.0 0.87 ng/L 1 Cv\t1s-|_c-0025 Total/NA
Perfluoroheptanoic acid (PFHpA) 13 2.0 0.80 ng/L 1 Cvt;-LC-0025 Total/NA
Perfluorooctanoic acid (PFOA) 28 2.0 0.75 ng/L 1 C\?S-LC-0025 Total/NA
Perfluorooctanesulfonic acid (PFOS) 280 2.0 1.3 ng/L 1 CVMS.LC-oozs Total/NA

At1

This Detection Summary does not include radiochemical test results.

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30230-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 941328 Lab Sample ID: 320-30230-9
Date Collected: 0872/ @8 9/ :vv Matrix: Water
Date Recei5ed: 0872108 0h:3/

MetAod: WS-LC-002/ Pt9 - f erduorinated Ply( | Substances

Pnal( te Result . ualiker RL MDL Qnit D f repared Pnal( Ued Dil Cac
f erduorobutanesullonic acid 92 2.0 0.92 ng/L 08/01/17 14:10 08/06/17 07:55 1
K O Sz

f erduoroAexanesullonic acid 1/ 2.0 0.87 ng/L 08/01/17 14:10 08/06/17 07:55 1
F 06 xSz

f erduoroAeptanoic acid F 06 pPz 93 2.0 0.80 ng/L 08/01/17 14:10 08/06/17 07:55 1
f erduorooctanoic acid F OBPz 29 2.0 0.75 ng/L 08/01/17 14:10 08/06/17 07:55 1
f erduorooctanesullonic acid 900 2.0 1.3 ng/L 08/01/17 14:10 08/06/17 07:55 1
K OBSz

f erduorononanoic acid F OHPz 20 2.0 0.65 ng/L 08/01/17 14:10 08/06/17 07:55 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 34 42 512- -36 1017 1/6- -30:07-7€2 1
189/ 8PFOHx 7/ 42 512- -36 1017 1/6- -30:07-7€2 1
189/ PFCx 3- 42 512- -36 1017 1/6- -30:07-7€2 1
189/ PFC8 37 42 512- -36 1017 1/6- -306:07-7€2 1
1892 PFp x 31 42 512- -36 1017 1/6- -306:07-7€2 1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30230-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 928/ 23-2 Lab Sample ID: 320-30230-2
Date Collected: 0872/ P8 94:93 Matrix: Water

Date Recei5ed: 0872108 0h:3/

MetAod: WS-LC-002/ Pt9 - f erduorinated Ply( | Substances

Pnal( te Result . ualiker RL MDL Qnit D f repared Pnal( Ued Dil Cac
f erduorobutanesullonic acid 9N J 2.0 0.92 ng/L 08/01/17 14:10 08/06/17 08:13 1
K O Sz

f erduoroAexanesullonic acid 1R 2.0 0.87 ng/L 08/01/17 14:10 08/06/17 08:13 1
F 06 xSz

f erduoroAeptanoic acid F 06 pPz 9N J 2.0 0.80 ng/L 08/01/17 14:10 08/06/17 08:13 1
f erduorooctanoic acid F OBPz I J 2.0 0.75 ng/L 08/01/17 14:10 08/06/17 08:13 1
f erduorooctanesullonic acid 9h 2.0 1.3 ng/lL 08/01/17 14:10 08/06/17 08:13 1
K OBSz

Perfluorononanoic acid (PFNA) ND 2.0 0.65 ng/L 08/01/17 14:10 08/06/17 08:13 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 3N 42 512- -36 1017 1/61- -306:017-36/S 1
189/ 8PFOHx 31 42 512- -36 1017 1/61- -306:017-36/S 1
189/ PFCx 3/ 42 512- -36 1017 1/61- -306:017-36/S 1
189/ PFC8 N 42 512- -36 1017 1/6/- -306:017-36/S 1
1892 PFp x N 42 512- -36 1017 1/61- -306:017-36/S 1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30230-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 941/ 0/ Lab Sample ID: 320-30230-3
Date Collected: 0872/ P8 98:38 Matrix: Water
Date Recei5ed: 0872108 0h:3/

MetAod: WS-LC-002/ Pt9 - f erduorinated Ply( | Substances

Pnal( te Result . ualiker RL MDL Qnit D f repared Pnal( Ued Dil Cac
f erduorobutanesullonic acid 94 2.0 0.92 ng/L 08/01/17 14:10 08/06/17 08:32 1
K O Sz

f erduoroAexanesullonic acid 84 2.0 0.87 ng/L 08/01/17 14:10 08/06/17 08:32 1
F 06 xSz

f erduoroAeptanoic acid F 06 pPz 8 2.0 0.80 ng/L 08/01/17 14:10 08/06/17 08:32 1
f erduorooctanoic acid F OBPz 38 2.0 0.75 ng/L 08/01/17 14:10 08/06/17 08:32 1
f erduorooctanesullonic acid 9/0 2.0 1.3 ng/lL 08/01/17 14:10 08/06/17 08:32 1
K OBSz

Perfluorononanoic acid (PFNA) ND 2.0 0.65 ng/L 08/01/17 14:10 08/06/17 08:32 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 N 42 512- -36 1017 1/6- -30:07 - 3654 1
189/ 8PFOHx 7N 42 512- -36 1017 1/6- -30:07-3654 1
189/ PFCx 32 42 512- -36 1017 1/6- -30:07 - 3654 1
189/ PFC8 M 42 512- -36 1017 1/6- -306:07 - 3654 1
1892 PFp x 3N 42 512- -36 1017 1/6- -306: 07 - 3654 1

TestAmerica Sacramento
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Client Sample Results
Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 941v/ h
Date Collected: 0872/ P8 9v:24
Date Recei5ed: 0872108 0h:3/

TestAmerica Job ID: 320-30230-1

Lab Sample ID: 320-30230-v
Matrix: Water

MetAod: WS-LC-002/ Pt9 - f erduorinated Ply( | Substances

Pnal( te Result . ualiker RL MDL Qnit D f repared Pnal( Ued Dil Cac
f erduorobutanesullonic acid 29 2.0 0.92 ng/L 08/17/17 13:20 08/17/17 21:56 1
K O Sz

f erduoroAexanesullonic acid 920 2.0 0.87 ng/L 08/17/17 13:20 08/17/17 21:56 1
F 06 xSz

f erduoroAeptanoic acid F 06 pPz 93 2.0 0.80 ng/L 08/17/17 13:20 08/17/17 21:56 1
f erHuorooctanoic acid F OBPz 21 2.0 0.75 ng/L 08/17/17 13:20 08/17/17 21:56 1
f erduorooctanesullonic acid 210 2.0 1.3 ng/L 08/17/17 13:20 08/17/17 21:56 1
K OBSz

Perfluorononanoic acid (PFNA) ND 2.0 0.65 ng/L 08/17/17 13:20 08/17/17 21:56 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 N7 42 512- -3017017 1S6t- - 3017017 41€: 1
189/ 8PFOHx 1-- 42 512- -3017017 1S6t- - 3017017 41€: 1
189/ PFCx 1-1 42 512- -3017017 1S6t- - 3017017 41€: 1
189/ PFC8 N7 42 512- -3017017 1S6t- - 3017017 41€@: 1
1892 PFp x N 42 512- -3017017 1S6t- - 3017017 41€@: 1

Page 9 of 20
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Isotope Dilution Summary

41eCt: 1 naCCoCS h itoC8ICc

Wo,ectP ite: 4itj o/ yairbaCfs yire TraiCGCF Area

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Matrix: Water

Lab Sample ID
320-30230-9
320-30230-2
320-30230-3
320-30230-8

L41 320-9gg072R-A
L41 320-9g7795R-A
L41 D 320-9gg072R3-A
L41 D 320-9g7795R-A
MB 320-9gg072M@-A
MB 320-9g7795P@-A

Surrogate Legend

Client Sample ID
95k32g

92g623-2

95k606

95k867

Lab 4 oCtro1l amp®

Lab 4 oCtro1l amp®

Lab 4 oCtro1l amp® Dup
Lab 4 oCtro1l amp® Dup
Metnod BBCf

Metnod B&Crf

9kO2 W=H x 9kO2 Wy=H
934 8-W=pA x 934 8-W/=pA

934 8 W OA x 934 8 Wy OA
9348 WOI x 9348 WOl
9346 W NA x 934 6 W NA

342 PFOx 3CHPFOp 8CHPF4, 8CHPF4:! 8C5 PFN/

(25-150)
k2
k7
70
79
k5
7k
k2
79
kg
77

Page 10 of 20

TestAmerica Job ID: 320-30230-9

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)

(25-150)
g8
k9
g7

900
g5
900
g8
909
g5
7k

(25-150)
kO
k8
k6

909
gk
909
99
909
gk
909

(25-150)
kg
79
72
79
k5

903
kO
909
kg
90g

(25-150)
k9
70
k7
75
k3
7k
a7
79
k2

900
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QC Sample Results
4 1eCt: 1 naCCoCS h i50C&ICc
Wo,ectP ite: 4itj o/ yairbaCfs yire TraiCGCF Area

TestAmerica Job ID: 320-30230-9

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Lab Sample ID: MB 320-177092/1-A

Matrix: Water
Analysis Batch: 178319

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 177092

MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Wer/korobktaCesk foCic acig uAydI ( oD 2)0 0).2 CFR 07R9M5 9N90 07P8M5 05:00 9
Wer/korone6aCesk ToCic acig uw\yB6I ( oD 2)0 0)75 CFR 07R9M5 9N90 07P8M5 05:00 9
W\er/koronextaCoic acig UMy BxA( oD 2)0 0)70 CFR 07R9M5 9N90 07M8M5 05:00 9
W\er/korooctaCoic acig Uy p A( oD 2)0 0)5H CFR. 07P9M5 9N90 07M8M5 05:00 9
Wer/korooctaCesk ToCGc acig UWp | ( oD 2)0 9)3 CFR 07P9M5 9N90 07R8M5 05:00 9
W\er/*koroCoCaCoic acig Wy OA( oD 2)0 0)8H CFR. 07P9M5 9N90 07M8M5 05:00 9
MB MB

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 32 45-150 0301712 1: 610 0370/ 712 0280 1
189 -PFOHx 2/ 45-150 0301712 1: 610 030/ 712 0260 1
189: PFCx 23 45-150 0301712 1: 610 0370/ 712 0260 1
189: PFC8 32 45.150 0301712 1: 610 0370/ 712 0260 1
1895 PFp x 34 45-150 0301712 1: 610 0370/ 712 0260 1
Lab Sample ID: LCS 320-177092/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 178319 Prep Batch: 177092

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
W\er/*korobktaCesk ToCic acig 95)5 97)N R 90N  52-9H9
Ayl (
W\er/*korone6aCesk ToCc acig 97)2 9. )N CFR 905 53.9H5
Y Bl (
Wer/koronextaCoic acig W\ BxA( 20)0 20)9 CFR 900 59.937
Wer/*korooctaCoic acig UMy p A( 20)0 22)8 CFR 993 50-9N0
V\er/korooctaCesk ToCic acig 97)8 20)9 CFR 907 8. -9N\N
Wpl (
Wer/koroCoCaCoic acig Uy OA( 20)0 20)5 CFR. 903  53-9N\5

LCS LCS

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA8 3/ 45-150
189 -PFOHx 2/ 45-150
189: PFCx 23 45-150
189: PFC8 3 45150
1895 PFp x 3S 45150
Lab Sample ID: LCSD 320-177092/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 178319 Prep Batch: 177092

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
W\er/korobktaCesk ToCic acig 95)5 9.)2 CFR 90. 52-9H9 H 30
uAydl (
W\er/korone6aCesk ToGc acig 97)2 9.)8 CFR 905  53-9H5 9 30
Y Bl (
Wer/koronextaCoic acig WM BxA( 20)0 20)9 CFR. 909  59-937 0 30
Wer/*korooctaCoic acig WM p A( 20)0 22)0 CFR 990 50-9N0 3 30
V\er/korooctaCesk ToCic acig 97)8 9. )H CFR 90H 8. -9N\N 3 30
UAyp I (
Wer/koroCoCaCoic acig Uy OA( 20)0 20)3 CFR. 902  53-9N\b 2 30
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4 1eCt: 1 naCCoCS h i50C&ICc
Wo,ectP ite: 4itj o/ yairbaCfs yire TraiCGCF Area

QC Sample Results

TestAmerica Job ID: 320-30230-9

LCSD LCSD
Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA8 34 45-150
189 -PFOHx 2: 45-150
189: PFCx 22 45-150
189: PFC8 30 45-150
1895 PFp x 2N 45-150
Lab Sample ID: MB 320-179916/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 180007 Prep Batch: 179916
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Wer/korobktaCesk foCic acig uAydl ( oD 2)0 0).2 CFR 07M5M5 93:20 07M5M5 9. :2. 9
Wer/korone6aCesk ToCic acig u\yB6I ( oD 2)0 0)75 CFR 07M5M5 93:20 07M5M5 9. :2. 9
Wer/koronextaCoic acig W\ BxA( oD 2)0 0)70 CFR 07M5M5 93:20 07M5M5 9. :2. 9
W\er/*korooctaCoic acig Uy p A( oD 2)0 0)5H CFR 07M5M5 93:20 07M5M5 9. :2. 9
Wer/korooctaCesk ToCc acig Wp | ( oD 2)0 9)3 CFR 07M5M5 93:20 07M5M5 9. :2. 9
Wer/koroCoCaCoic acig uW\y OA( oD 2)0 0)8H CFR 07M5M5 93:20 07M5M5 9. :2. 9
MB MB

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 NN 45-150 03712712 186810 03712712 1NBIN 1
189 -PFOHx N3 45-150 03712712 15610 03712712 1NBIN 1
189: PFCx 101 45-150 03712712 1S610 03712712 1N6IN 1
189: PFC8 102 45-150 03712712 1S610 03712712 1N6IN 1
1895 PFp x 100 45-150 03712712 1S610 03712712 1N6IN 1
Lab Sample ID: LCS 320-179916/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 180007 Prep Batch: 179916

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Wer/*korobktaCesk foQc acig 95)5 20)2 CrR 9N 52-9H9
Ayl (
W\er/korone6aCesk ToCic acig 97)2 9.)5 CrR 907  53-9H5
Uy Bl (
Wer/koronextaCoic acig W\ BxA( 20)0 20)2 CFR. 909  59-937
V\er/korooctaCoic acig Uy p A( 20)0 22). CFR 99N  50-9N0
W\er/*korooctaCesk ToCic acig 97)8 9.)3 CFR 90N 8. -9N\N
wpl (
Wer/koroCoCaCoic acig Uy OA( 20)0 22)N CFR. 992  53-9N5

LCS LCS

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA8 N3 45-150
189 -PFOHx 100 45-150
189: PFCx 101 45-150
189: PFC8 10S 45150
1895 PFp x N3 45-150
Lab Sample ID: LCSD 320-179916/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 180007 Prep Batch: 179916

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
\\er/korobktaCesk 1oCic acig 95)5 20)0 CFR 993 52 -9H9 9 30
Ayl (
W\er/*korone6aCesk ToCc acig 97)2 20)9 CFR 990 53.9H5 2 30
Y Bl (
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QC Sample Results

4 1eCt: 1 naCCoCS h i50C&ICc
Wo,ectP ite: 4itj o/ yairbaCfs yire TraiCGCF Area

TestAmerica Job ID: 320-30230-9

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances (Continued)

Lab Sample ID: LCSD 320-179916/3-A
Matrix: Water
Analysis Batch: 180007

Analyte

\\er/koronextaCoic acig Uy BxA(
Wer/korooctaCoic acig Uy p A(
Wer/*korooctaCesk ToCic acig

Wpl (
V\er/koroCoCaCoic acig Uy OA(

LCSD LCSD
Isotope Dilution %Recovery Qualifier
13C4 PFOA8 N2
189 -PFOHx 101
189: PFCx 101
189: PFC8 101
1895 PFp x N2

Spike LCSD LCSD
Added Result Qualifier
20)0 20)5
20)0 2N2
97)8 20)0
20)0 22).
Limits
45.150
45.150
45.150
45.150
45.150

Page 13 of 20

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA
Prep Batch: 179916

%Rec. RPD
Unit D %Rec Limits RPD Limit
CFR 90N  59.937 3 30
CFR. 929 50 -9N0 8 30
CFR 907 8. 9NN 3 30
CFR 99N  53.9N5 2 30

TestAmerica | acrameCto
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QC Association Summary

Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

LCMS
Prep Batch: 177092

Lab Sample ID
320-30230-1
320-30230-2
320-30230-3

MB 320-177092/1-A
LCS 320-177092/2-A
LCSD 320-177092/3-A

Analysis Batch: 178319

Lab Sample ID
320-30230-1

320-30230-2
320-30230-3

MB 320-177092/1-A
LCS 320-177092/2-A

LCSD 320-177092/3-A

Prep Batch: 179916

Lab Sample ID
320-30230-4

MB 320-179916/1-A
LCS 320-179916/2-A
LCSD 320-179916/3-A

Analysis Batch: 180007

Lab Sample ID
320-30230-4

MB 320-179916/1-A
LCS 320-179916/2-A

LCSD 320-179916/3-A

Client Sample ID
168327

127523-2

168505

Method Blank

Lab Control Sample

Lab Control Sample Dup

Client Sample ID
168327

127523-2

168505

Method Blank

Lab Control Sample

Lab Control Sample Dup

Client Sample ID
168459

Method Blank

Lab Control Sample

Lab Control Sample Dup

Client Sample ID
168459

Method Blank
Lab Control Sample

Lab Control Sample Dup

Prep Type
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Prep Type
Total/NA

Total/NA
Total/NA
Total/NA
Total/NA

Total/NA

Prep Type
Total/NA
Total/NA
Total/NA
Total/NA

Prep Type
Total/NA

Total/NA
Total/NA

Total/NA

Page 14 of 20

Matrix
Water
Water
Water
Water
Water
Water

Matrix
Water

Water

Water

Water

Water

Water

Matrix
Water
Water
Water
Water

Matrix
Water

Water

Water

Water

Method

PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep

Method
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1

Method

PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep

Method
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1

TestAmerica Job ID: 320-30230-1

Prep Batch

Prep Batch
177092

177092
177092
177092
177092

177092

Prep Batch

Prep Batch
179916

179916
179916

179916

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 129083
Date Collected: -3®B/ 713 1/ :RR
Date v ecei5ed: -3B9713 - T:0/

Patch Patch
Arep yBpe yBpe Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 183/ 8043
Date Collected: -3/ 713 12:10
Date v ecei5ed: -3B9713 - T:0/

Patch Patch
Arep yBpe yBpe Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 129/ -/
Date Collected: -3@/ 713 13:03
Date v ecei5ed: -3B9713 - T:0/

Patch Patch
Arep yBpe yBpe Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Client Sample ID: 129R' T
Date Collected: -3B/ 713 1R 82
Date v eceib5ed: -389713 - T:0/

Patch Patch
Arep yBpe yBpe Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1
LaboratorBv eferenceu:

vzn

vzn

vzn

vzn

Nactor

Nactor

Nactor

Nactor

Lab Chronicle

Dil Initial
s moznt
1.00 mL

Dil Initial
s moznt
1.00 mL

Dil Initial
s moznt
1.00 mL

Dil Initial
s moznt
1.00 mL

Ninal
s moznt
1.66 mL

Ninal
s moznt
1.66 mL

Ninal
s moznt
1.66 mL

Ninal
smoznt
1.66 mL

TestAmerica Job ID: 320-30230-1

Lab Sample ID: 08-4- 80- 41
Matrix: Water

Patch Arepared
6zmber orsnalBFed snalBut Lab
177092 08/01/17 14:10 TON TAL SAC
178319 08/06/17 07:55 SER TAL SAC
Lab Sample ID: 08- 4-80- 48
Matrix: Water
Patch Arepared
6zmber or snalBFed snalBut Lab
177092 08/01/17 14:10 TON TAL SAC
178319 08/06/17 08:13 SER TAL SAC
Lab Sample ID: 08- 40- 80- 4
Matrix: Water
Patch Arepared
6zmber orsnalBFed snalBut Lab
177092 08/01/17 14:10 TON TAL SAC
178319 08/06/17 08:32 SER TAL SAC
Lab Sample ID: 08-4-80- &R
Matrix: Water
Patch Arepared
6zmber orsnalBFed snalBut Lab
179916 08/17/17 13:20 TON TAL SAC
180007 08/17/17 21:56 CBW TAL SAC

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600

Page 15 of 20

TestAmerica Sacramento
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Accreditation/Certification Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30230-9

4rokctRSite: Citj o/ yairbanfs yire TraininF Area
Laboratory: TestAmerica Sacramento

All accrekitationsRerti/ications helk bj this laboratorj are listekg d ot all accrekitationsRerti/ications are a. . licable to this re. ortg

Authority Program EPA Region Identification Number  Expiration Date
Alasfa N ST( State 4roFram 90 p ST-0WJ 92-9) -95
Ari8ona State 4roFram 7 Az050) 0)-99-95 Z
Arf ansas DEQ State 4roFram 6 ))-0679 06-95-9)
Cali/ornia State 4roFram 7 2)75 09-39-9)
Colorako State 4roFram ) CAO000uu 0)-39-95
ConnecticHt State 4roFram 9 4L-0679 06-30-97
ylorika dEGM u E) 5U50 06-30-9)
weorFia State 4roFram u dRA 09-27-9)
L aKaii State 4roFram 7 dRA 09-27-9)
lllinois dEGM u 200060 03-95-9)
Bansas dEGM 5 E-9035U 90-39-95
GA-M DoD EGA4 Qub) 09-20-9)
QoHsiana dEGM 6 30692 06-30-9)
v aine State 4roFram 9 CA000u 0u-9) -9)
v ichiFan State 4roFram U 77u5 09-39-9)
deYaka State 4roFram 7 CA000uu 05-39-9)
deK Lam. shire dEGA4 9 2775 0u-9)-9)
deK Jersej dEGA 2 CAO0U 06-30-9)
deK Oorf dEGAd 2 99666 0u-09-9)
x reFon dEGAd 90 uOu0 09-2) -9)
4ennsj IYania dEGAd 3 6)-09252 03-39-9)
TeRas dEGMd 6 T90u50u377 0U-39-9)
p S yish & Wilkli/e yekeral GE9u) 3))-0 90-39-95
p SDA yekeral 4330-99-00u36 92-30-95
pSE4ApCvV yekeral 9 CAO000uu 99-06-9)
ptah dEGM ) CAO000uu 02-2)-9)
* irFinia dEGM 3 u6025) 03-9u-9)
WashinFton State 4roFram 90 CU)9 0U-0U-9)
West * irFinia NDW( State 4roFram 3 7730C 92-39-95
Wj ominF State 4roFram ) ) Tv S-G 09-27-95 Z

ZAccrekitationFCerti/ication reneKal . enkinF - accrekitationRerti/ication consikerek Yalikg

TestAmerica Sacramento
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Method Summary

81eCt: | naCCoCS h i0C&ICc TestAmerica Job ID: 320-30230-9
Wo,ectP ite: 8itj o/ yairbaCfs yire TraiCGCF Area

Method Method Description Protocol Laboratory
h | -k8-002g At9  Wer/LoriCate5 Afj 1l LbstaCces TAK-I A8 TAK | A8

Protocol References:
TAK-I A8 u TestAmerica kaboratories&h est | acrameCto&yacitj | taCsar5 d =eratiCF Woce5LreO

Laboratory References:
TAK | A8 u TestAmerica | acrameCto&pp0 . iRersi5e Warfv aj & est | acrameCto&3 A wg60g&TEK (W96)373-g600

TestAmerica | acrameCto
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Sample Summary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30230-1
Project/Site: City of Fairbanks Fire Training Area

Lab Sample ID Client Sample ID Matrix Collected Received

320-30230-1 168327 Water 07/25/17 15:44 07/28/17 09:35
320-30230-2 127523-2 Water 07/25/17 16:13 07/28/17 09:35
320-30230-3 168505 Water 07/25/17 17:37 07/28/17 09:35
320-30230-4 168459 Water 07/25/17 14:26 07/28/17 09:35

TestAmerica Sacramento

Page 18 of 20 8/18/2017
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Login Sample Receipt Checklist

Client: Shannon & Wilson, Inc Job Number: 320-30230-1

Login Number: 30230 List Source: TestAmerica Sacramento
List Number: 1
Creator: Nelson, Kym D

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate =~ True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Sacramento
Page 20 of 20 8/18/2017



Laboratory Data Review Checklist

Completed By:

Marcy Nadel

Title:

Geologist

Date:

August 18, 2017

CS Report Name:

City of Fairbanks Fire Training Area

Report Date:

August 18, 2017

Consultant Firm:

Shannon & Wilson, Inc.

Laboratory Name:

TestAmerica Laboratories, Inc.

Laboratory Report Number:

320-30230-1

ADEC File Number:

102.38.182

Hazard Identification Number:

26309

July 2017 Page 1



320-30230-1

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

ADEC has not approved an analytical laboratory for analysis of PFCs. However, the laboratory is
certified for perfluorinated alkyl acids in drinking water analysis by the National Environmental
Laboratory Accreditation Program (NELAP) in Oregon.

b. If the samples were transferred to another “network” laboratory or sub-contracted to an
alternate laboratory, was the laboratory performing the analyses ADEC CS approved?

Analysis were performed by TestAmerica Laboratories, Inc. in West Sacramento, CA.

2. Chain of Custody (CoC)

a. CoC information completed, signed, and dated (including released/received by)?

b. Correct Analyses requested?

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

Analysis of PFCs does not require a preservative other than temperature control.

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?

The sample receipt form notes that the samples were received in good condition.

July 2017 Page 2



320-30230-1

d. If there were any discrepancies, were they documented? For example, incorrect sample
containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

r g

N/A; there were no discrepancies reported by the laboratory.

e. Data quality or usability affected?

Comments:

The data quality and usability were unaffected; see above.

4. Case Narrative

a. Present and understandable?

g r

b. Discrepancies, errors, or QC failures identified by the lab?

r g

The laboratory notes that the samples arrived in good condition, property preserved, and that the
temperature of the sample cooler upon receipt at the laboratory was 5.6° C.

The laboratory notes that both water samples contain red-orange colored sediment.

The laboratory notes that there was insufficient sample volume available to perform a matrix spike
(MS) and MS duplicate (MSD) associated with prepareation batches 320-177092 and 320-179916.

c. Were all corrective actions documented?

g r

A laboratory control sample (LCS) and a LCS duplicate (LCSD) were extracted with this batch to
demonstrate laboratory accuracy and precision.

d. What is the effect on data quality/usability according to the case narrative?

Comments:

The laboratory did not specify an effect on data quality or usability.

5. Samples Results

a. Correct analyses performed/reported as requested on COC?

g r

July 2017 Page 3



320-30230-1

b. All applicable holding times met?

The laboratory indicates that the water samples were analyzed using direct injection and in-line
analysis. The 28-day hold time for analysis using direct aqueous injection (DAI) was met.

c. All soils reported on a dry weight basis?

N/A; soil samples were not submitted with this work order.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for
the project?

The LOQ, equivalent to the TestAmerica Reporting Limit (RL), is less than applicable EPA lifetime
drinking water health advisory levels and ADEC proposed groundwater cleanup levels for PFOS and
PFOA.

e. Data quality or usability affected?

The data quality and usability were not affected.

6. QC Samples

a. Method Blank

1. One method blank reported per matrix, analysis and 20 samples?

il. All method blank results less than limit of quantitation (LOQ)?

iii. If above LOQ, what samples are affected?

Comments:

N/A; PFCs were not detected in MB 320-177092/1-A or 320-1779916/1-A.

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

Qualification of the results was not required; see above.
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320-30230-1

v. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)
1. Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

g r

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and
20 samples?

r g

Metals and inorganics were not analyzed as part of this work order.

iil. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

g r

Percent recoveries were within the ranges required by the laboratory method.

iv. Precision — All relative percent differences (RPD) reported and less than method or
laboratory limits? And project specified DQOs, if applicable. RPD reported from

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all
other analyses see the laboratory QC pages)

g r

Yes, the maximum RPD for each LCS/LCSD was 6%.

v. If %R or RPD is outside of acceptable limits, what samples are affected?

Comments:

N/A; the percent recoveries and RPDs were within acceptable limits.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
. q

Qualification of the data was not required; see above.

July 2017 Page 5




320-30230-1

vii. Data quality or usability affected? (Use comment box to explain.)

Comments:

The data quality and usability were not affected.

c. Surrogates — Organics Only

1. Are surrogate recoveries reported for organic analyses — field, QC and laboratory samples?

g r

The analytical method WS-LC-0025 uses IDA recovery, which entails adding a 13C-isotope of each
target analyte and assessing the recovery of each analyte. The isotopically-labeled compounds are
discussed as surrogates for this method.

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

g r

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?

. g

Qualification of the results was not required; see above.

iv. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i.  One trip blank reported per matrix, analysis and for each cooler containing volatile
samples?
(If not, enter explanation below.)

r «

PFCs are not volatile compounds so a trip blank is not required.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the
COC? (If not, a comment explaining why must be entered below)

r g

N/A; a trip blank is not required.
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320-30230-1

iii. All results less than LOQ?
. «

N/A; a trip blank is not required.

iv. If above LOQ, what samples are affected?

Comments:

None; a trip blank was not required or submitted with this WO.

v. Data quality or usability affected?

Comments:

The data quality and usability were not affected; see above.

e. Field Duplicate

1. One field duplicate submitted per matrix, analysis and 10 project samples?

r «

A field-duplicate pair was not submitted with the two samples in this work order. However, field
duplicate samples are submitted with the appropriate frequency for the project as a whole.

11. Submitted blind to lab?

r g

N/A; a field-duplicate pair was not submitted with this work order.

iii. Precision — All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)
RPD (%) = Absolute value of: Ri-R2) v 100
((R1+R2)/2)

Where R;= Sample Concentration
R> = Field Duplicate Concentration

r g

N/A; a field-duplicate pair was not submitted with this work order.

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

Comments:

The data quality and usability were not affected.

July 2017 Page 7



320-30230-1

f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered
below).

r r g

These samples were not collected with reusable equipment so a practical potential for equipment
based cross-contamination does not exist. For this reason, an equipment blank was not submitted.

1. All results less than LOQ?
. «

N/A; an equipment blank was not submitted.

ii. If above LOQ, what samples are affected?

Comments:

N/A; an equipment blank was not submitted.

1ii. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?

r g

No other data flags/qualifiers were required.
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Definitions/Glossary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30232-1
Project/Site: City of Fairbanks Fire Training Area

Glossary

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

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QcC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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Case Narrative

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30232-1
Project/Site: City of Fairbanks Fire Training Area

Job ID: 320-30232-1

Laboratory: TestAmerica Sacramento

Narrative

Job Narrative
320-30232-1

Comments
p o awwitional commentsv

Receipt
The samdles 7 ere recei8ewon 9/25/2019 M3; Aq uthe samdles arri8ewin goow conwition, droderly dreser8ewanw, 7 here re. 6irew, on icev
The temderat6re of the cooler at receidt 7 as ; W NCv

LCMS
p o analytical or . 6ality iss6es 7 ere notew, other than those wescribewin the Definitions/Glossary dagev

Organic Prep
g ethow(s) PFAS Pred: Ins6fficient samdle 8ol6me 7 as a8ailable to derform a matrix sdike/matrix sdike wedlicate (q S/q SD) associatew
7 ith dredaration batch 320-1990M2v

g ethow(s) PFAS Pred: The samdle bottles contain rew-orange sewimentsv
M2MR4 (320-30232-1) anw 1°5193 (320-30232-2)

p o awwitional analytical or . 6ality iss6es 7 ere notew, other than those wescribew abo8e or in the Definitions/Glossary dagev

TestAmerica8/S130ramento
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Detection Summary

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 92924

Analyte Result Qualifier
Perfluorooctanoic acid (PFOA) 54
Perfluorooctanesulfonic acid (PFOS) 38

Client Sample ID: 168173

Analyte Result Qualifier
Perfluorooctanoic acid (PFOA) 2.1
Perfluorooctanesulfonic acid (PFOS) 22

This Detection Summary does not include radiochemical test results.

RL
2.0

2.0

RL
2.0

2.0

Page 5 of 16

MDL
0.75

1.3

MDL
0.75

1.3

Unit
ng/L

ng/L

Unit
ng/L

ng/L

TestAmerica Job ID: 320-30232-1

Lab Sample ID: 320-30232-1

Dil Fac D Method

1

1

Prep Type
WS-LC-0025 Total/NA
At1
WS-LC-0025 Total/NA
At1

Lab Sample ID: 320-30232-2

Dil Fac D Method

1

1

Prep Type
WS-LC-0025 Total/NA
At1
WS-LC-0025 Total/NA
At1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30232-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 82821 Lab Sample ID: 320-30232-9
Date CWleotec: 0d72/ ®d 99:39 6 atNk: x atel\

Date Reoei5ec: 0d72v®Ad 08:3/
6 ethWe: x S-LC-002/ At9 - PeMiuWNInatec Alkyl Substanoes

Analyte Result QualifieM RL 6 DL Unit D PMpahMc Analyzec Dil Fao
PeMIuVWWW\btanWo aoic (PFOA) /A 2.0 0.75 ng/L 08/01/17 14:10 08/06/17 09:27 1
PeMIuVWW\btanesulfWhio aoic 3v 2.0 1.3 ng/L 08/01/17 14:10 08/06/17 09:27 1
(PFOS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 69 25.150 068181/ 14710 068981/ 0: 2/ 1
13C4 PFOS 10 25.150 068181/ 14710 068981/ 0: 2/ 1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30232-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 94v9d3 Lab Sample ID: 320-30232-2
Date CWleotec: 0d72/ ®d 9v:29 6 atNk: x atel\

Date Reoei5ec: 0d72v®d 08:3/

6 ethWe: x S-LC-002/ At9 - PeMiuWNInatec Alkyl Substanoes

Analyte Result QualifieM RL 6 DL Unit D PMpahMc Analyzec Dil Fao
PeMIuVWWW\btanWo aoic (PFOA) 2.9 2.0 0.75 ng/L 08/01/17 14:10 08/06/17 09:45 1
PeMIuVWW\btanesulfWhio aoic 22 2.0 1.3 ng/L 08/01/17 14:10 08/06/17 09:45 1
(PFOS)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA 64 25.150 068181/ 14710 068981/ 0: 45 1
13C4 PFOS 6: 25.150 068181/ 14710 068981/ 0: 45 1

TestAmerica Sacramento
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Isotope Dilution Summary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30232-1
Project/Site: City of Fairbanks Fire Training Area

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances
Matrix: Water Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
3C4 PFO/ 3C4 PFO!

Lab Sample ID Client Sample ID (25-150)  (25-150)
320-30232-1 92924 86 90
320-30232-2 168173 84 89
LCS 320-177092/2-A Lab Control Sample 78 86
LCSD 320-177092/3-A Lab Control Sample Dup 77 80
MB 320-177092/1-A Method Blank 78 87

Surrogate Legend
13C4 PFOA = 13C4 PFOA
13C4 PFOS = 13C4 PFOS

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

QC Sample Results

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Lab Sample ID: MB 320-177092/1-A
Matrix: Water
Analysis Batch: 178319

TestAmerica Job ID: 320-30232-1

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 177092

Prepared Analyzed Dil Fac
08/01/17 14:10 08/06/17 07:00 1
08/01/17 14:10 08/06/17 07:00 1

Prepared Analyzed Dil Fac
/2:/1:17 148/ /2:/6:17/78/ 1
/2:/1:17 148/ /2:/6:17/78/ 1

Client Sample ID: Lab Control Sample

Prep Type: Total/NA
Prep Batch: 177092

%Rec.

D %Rec Limits
113 70-140
108 69-144

Client Sample ID: Lab Control Sample Dup

MB MB
Analyte Result Qualifier RL MDL Unit
Perfluorooctanoic acid (PFOA) ND 2.0 0.75 ng/L
Perfluorooctanesulfonic acid (PFOS) ND 2.0 1.3 ng/L
MB MB
Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 72 5- 01-/
13C4 PFOS 27 5- 01-/
Lab Sample ID: LCS 320-177092/2-A
Matrix: Water
Analysis Batch: 178319
Spike LCS LCS
Analyte Added Result Qualifier Unit
Perfluorooctanoic acid (PFOA) 20.0 22.6 ng/L
Perfluorooctanesulfonic acid 18.6 201 ng/L
(PFOS)
LCS LCS
Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 72 5- 01-/
13C4 PFOS 26 5- 01-/
Lab Sample ID: LCSD 320-177092/3-A
Matrix: Water
Analysis Batch: 178319
Spike LCSD LCSD
Analyte Added Result Qualifier Unit
Perfluorooctanoic acid (PFOA) 20.0 22.0 ng/L
Perfluorooctanesulfonic acid 18.6 19.5 ng/L
(PFOS)
LCSD LCSD
Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA 77 5- 01-/
13C4 PFOS 2/ 5- 01-/

Page 9 of 16

Prep Type: Total/NA
Prep Batch: 177092

%Rec. RPD

D %Rec Limits RPD Limit
110 70-140 3 30

105 69.-144 3 30

TestAmerica Sacramento
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QC Association Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30232-1

Project/Site: City of Fairbanks Fire Training Area

LCMS
Prep Batch: 177092
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30232-1 92924 Total/NA Water PFAS Prep
320-30232-2 168173 Total/NA Water PFAS Prep
MB 320-177092/1-A Method Blank Total/NA Water PFAS Prep
LCS 320-177092/2-A Lab Control Sample Total/NA Water PFAS Prep
LCSD 320-177092/3-A Lab Control Sample Dup Total/NA Water PFAS Prep
Analysis Batch: 178319
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30232-1 92924 Total/NA Water WS-LC-0025 177092
At1
320-30232-2 168173 Total/NA Water WS-LC-0025 177092
At1
MB 320-177092/1-A Method Blank Total/NA Water WS-LC-0025 177092
At1
LCS 320-177092/2-A Lab Control Sample Total/NA Water WS-LC-0025 177092
At1
LCSD 320-177092/3-A Lab Control Sample Dup Total/NA Water WS-LC-0025 177092
At1

Page 10 of 16
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Lab Chronicle

Client: Shannon & Wilson, Inc
4rokctRSite: Citj o/ yairbanfs yire TraininF Area

Client Sample ID: 12129
Date CollecteW 8d2/ +d - - :0-
Date ReceiveW 8d7257d 81:0/

Batch Batch Dil Initial
Prep Type Type 4 ethoW Run Factor  Amount
Total® A 4rek 4yAS 4rek 9100 m6
Total A Anal;j sis WS-6C-0025 At9 9

Client Sample ID: - 65-d0
Date CollecteW 8d22/ -d - 5:2-
Date ReceiveW 8d7257d 81:0/

Batch Batch Dil Initial
Prep Type Type 4 ethoW Run Factor  Amount
Total® A 4rek 4yAS 4rek 9100 m6
Total® A Analj sis WS-6C-0025 At9 9

Laboratory References:

Final
Amount
9L . m6

Final
Amount
9L . m6

TestAmerica Job ID: 320-30232-9

Lab Sample ID: 028382023

4 atriM x ater

Batch PrepareW

Number or AnalyzeW Analyst Lab
9NN082 O0CRI9PN97:90 Tgp TA6 SAC
9NCB98 0CR. BNO08:2N SER TA6 SAC

Lab Sample ID: 028382023

4 atriM x ater

Batch PrepareW

Number or AnalyzeW Analyst Lab
9NN082 OCR9MN97:90 Tgp TA6 SAC
9NCB98 0CP. BN08:75 SER TA6 SAC

TAB SAC = TestAmerica Sacramento, OO0 Riverside 4 arf waj , West Sacramento, CA 85. 05, TE6 (89. )3N3-5. 00

Page 11 of 16
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Accreditation/Certification Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30232-9

4rokctRSite: Citj o/ yairbanfs yire TraininF Area
Laboratory: TestAmerica Sacramento

All accrekitationsRerti/ications helk bj this laboratorj are listekg d ot all accrekitationsRerti/ications are a. . licable to this re. ortg

Authority Program EPA Region Identification Number  Expiration Date
Alasfa N ST( State 4roFram 90 p ST-0WJ 92-9) -95
Ari8ona State 4roFram 7 Az050) 0)-99-95 Z
Arf ansas DEQ State 4roFram 6 ))-0679 06-95-9)
Cali/ornia State 4roFram 7 2)75 09-39-9)
Colorako State 4roFram ) CAO000uu 0)-39-95
ConnecticHt State 4roFram 9 4L-0679 06-30-97
ylorika dEGM u E) 5U50 06-30-9)
weorFia State 4roFram u dRA 09-27-9)
L aKaii State 4roFram 7 dRA 09-27-9)
lllinois dEGM u 200060 03-95-9)
Bansas dEGM 5 E-9035U 90-39-95
GA-M DoD EGA4 Qub) 09-20-9)
QoHsiana dEGM 6 30692 06-30-9)
v aine State 4roFram 9 CA000u 0u-9) -9)
v ichiFan State 4roFram U 77u5 09-39-9)
deYaka State 4roFram 7 CA000uu 05-39-9)
deK Lam. shire dEGA4 9 2775 0u-9)-9)
deK Jersej dEGA 2 CAO0U 06-30-9)
deK Oorf dEGAd 2 99666 0u-09-9)
x reFon dEGAd 90 uOu0 09-2) -9)
4ennsj IYania dEGAd 3 6)-09252 03-39-9)
TeRas dEGMd 6 T90u50u377 0U-39-9)
p S yish & Wilkli/e yekeral GE9u) 3))-0 90-39-95
p SDA yekeral 4330-99-00u36 92-30-95
pSE4ApCvV yekeral 9 CAO000uu 99-06-9)
ptah dEGM ) CAO000uu 02-2)-9)
* irFinia dEGM 3 u6025) 03-9u-9)
WashinFton State 4roFram 90 CU)9 0U-0U-9)
West * irFinia NDW( State 4roFram 3 7730C 92-39-95
Wj ominF State 4roFram ) ) Tv S-G 09-27-95 Z

ZAccrekitationFCerti/ication reneKal . enkinF - accrekitationRerti/ication consikerek Yalikg

TestAmerica Sacramento
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Method Summary

81eCt: | naCCoCS h i0C&ICc TestAmerica Job ID: 320-30232-9
Wo,ectP ite: 8itj o/ yairbaCfs yire TraiCGCF Area

Method Method Description Protocol Laboratory
h | -k8-002g At9  Wer/LoriCate5 Afj 1l LbstaCces TAK-I A8 TAK | A8

Protocol References:
TAK-I A8 u TestAmerica kaboratories&h est | acrameCto&yacitj | taCsar5 d =eratiCF Woce5LreO

Laboratory References:
TAK | A8 u TestAmerica | acrameCto&pp0 . iRersi5e Warfv aj & est | acrameCto&3 A wg60g&TEK (W96)373-g600

TestAmerica | acrameCto
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Sample Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30232-1
Project/Site: City of Fairbanks Fire Training Area

Lab Sample ID Client Sample ID Matrix Collected Received
320-30232-1 92924 Water 07/25/17 11:31 07/28/17 09:35
320-30232-2 168173 Water 07/25/17 18:21 07/28/17 09:35

TestAmerica Sacramento

Page 14 of 16 8/10/2017



Page 15 of 16 8/10/2017



Login Sample Receipt Checklist

Client: Shannon & Wilson, Inc Job Number: 320-30232-1

Login Number: 30232 List Source: TestAmerica Sacramento
List Number: 1
Creator: Nelson, Kym D

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate =~ True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Sacramento
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Laboratory Data Review Checklist

Completed By:

Marcy Nadel

Title:

Geologist

Date:

August 18, 2017

CS Report Name:

City of Fairbanks Fire Training Area

Report Date:

August 10, 2017

Consultant Firm:

Shannon & Wilson, Inc.

Laboratory Name:

TestAmerica Laboratories, Inc.

Laboratory Report Number:

320-30232-1

ADEC File Number:

102.38.182

Hazard Identification Number:

26309

July 2017 Page 1



320-30232-1

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

ADEC has not approved an analytical laboratory for analysis of PFCs. However, the laboratory is
certified for perfluorinated alkyl acids in drinking water analysis by the National Environmental
Laboratory Accreditation Program (NELAP) in Oregon.

b. If the samples were transferred to another “network” laboratory or sub-contracted to an
alternate laboratory, was the laboratory performing the analyses ADEC CS approved?

Analysis were performed by TestAmerica Laboratories, Inc. in West Sacramento, CA.

2. Chain of Custody (CoC)

a. CoC information completed, signed, and dated (including released/received by)?

b. Correct Analyses requested?

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

Analysis of PFCs does not require a preservative other than temperature control.

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?

The sample receipt form notes that the samples were received in good condition.

July 2017 Page 2



320-30232-1

d. Ifthere were any discrepancies, were they documented? For example, incorrect sample
containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

r g

N/A; there were no discrepancies reported by the laboratory.

e. Data quality or usability affected?

Comments:

The data quality and usability were unaffected; see above.

4. Case Narrative

a. Present and understandable?

g r

b. Discrepancies, errors, or QC failures identified by the lab?

r g

The laboratory notes that the samples arrived in good condition, property preserved, and that the
temperature of the sample cooler upon receipt at the laboratory was 5.6° C.

The laboratory notes that both water samples contain red-orange colored sediment.

The laboratory notes that there was insufficient sample volume available to perform a matrix spike
(MS) and MS duplicate (MSD) associated with preparation batch 320-177092.

c. Were all corrective actions documented?

g r

A laboratory control sample (LCS) and LCS duplicate (LCSD) were analyzed with this batch to
demonstrate laboratory accuracy and precision.

d. What is the effect on data quality/usability according to the case narrative?

Comments:

The laboratory did not specify any effect on data quality or usability.

5. Samples Results

a. Correct analyses performed/reported as requested on COC?

g r

July 2017 Page 3



320-30232-1

b. All applicable holding times met?

The laboratory indicates that the water samples were analyzed using direct injection and in-line
analysis. The 28-day hold time for analysis using direct aqueous injection (DAI) was met.

c. All soils reported on a dry weight basis?

N/A; soil samples were not submitted with this work order.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for
the project?

The LOQ, equivalent to the TestAmerica Reporting Limit (RL), is less than applicable EPA lifetime
drinking water health advisory levels and ADEC groundwater cleanup levels for PFOS and PFOA.

e. Data quality or usability affected?

The data quality and usability were not affected.

6. QC Samples

a. Method Blank

1. One method blank reported per matrix, analysis and 20 samples?

ii. All method blank results less than limit of quantitation (LOQ)?

iii. If above LOQ, what samples are affected?

Comments:

N/A; PFCs were not detected in MB 320-177092/1-A.

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

Qualification of the results was not required; see above.
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320-30232-1

v. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)
1. Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

g r

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and
20 samples?

r g

Metals and inorganics were not analyzed as part of this work order.

iil. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

g r

Percent recoveries were within the ranges required by the laboratory method.

iv. Precision — All relative percent differences (RPD) reported and less than method or
laboratory limits? And project specified DQOs, if applicable. RPD reported from

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all
other analyses see the laboratory QC pages)

g r

v. If %R or RPD is outside of acceptable limits, what samples are affected?

Comments:

N/A; the percent recoveries and RPDs were within acceptable limits.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
. g

Qualification of the data was not required; see above.
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320-30232-1

vii. Data quality or usability affected? (Use comment box to explain.)

Comments:

The data quality and usability were not affected.

c. Surrogates — Organics Only

1. Are surrogate recoveries reported for organic analyses — field, QC and laboratory samples?

g r

The analytical method WS-LC-0025 uses IDA recovery, which entails adding a 13C-isotope of each
target analyte and assessing the recovery of each analyte. The isotopically-labeled compounds are
discussed as surrogates for this method.

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

g r

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?

. g

Qualification of the results was not required; see above.

iv. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i.  One trip blank reported per matrix, analysis and for each cooler containing volatile
samples?
(If not, enter explanation below.)

r «

PFCs are not volatile compounds so a trip blank is not required.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the
COC? (If not, a comment explaining why must be entered below)

r g

N/A; a trip blank is not required.
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320-30232-1

iii. All results less than LOQ?
. «

N/A; a trip blank is not required.

iv. If above LOQ, what samples are affected?

Comments:

None; a trip blank was not required or submitted with this WO.

v. Data quality or usability affected?

Comments:

The data quality and usability were not affected; see above.

e. Field Duplicate

1. One field duplicate submitted per matrix, analysis and 10 project samples?

g r

A field-duplicate pair was not submitted with the two samples in this work order. However, field
duplicates are submitted with the appropriate frequency for the project as a whole.

11. Submitted blind to lab?

r g

N/A; a field-duplicate pair was not submitted with this work order.

iii. Precision — All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)
RPD (%) = Absolute value of: Ri-R2) v 100
((R1+R2)/2)

Where R;= Sample Concentration
R> = Field Duplicate Concentration

r g

N/A; a field-duplicate pair was not submitted with this work order.

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

Comments:

The data quality and usability were not affected.
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320-30232-1

f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered
below).

r r g

These samples were not collected with reusable equipment so a practical potential for equipment
based cross-contamination does not exist. For this reason, an equipment blank was not submitted.

1. All results less than LOQ?
. «

N/A; an equipment blank was not submitted.

ii. If above LOQ, what samples are affected?

Comments:

N/A; an equipment blank was not submitted.

1ii. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?

r g

There were no other data flags/qualifiers.
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Definitions/Glossary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30560-1
Project/Site: City of Fairbanks Fire Training Area

Qualifiers

LCMS

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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Case Narrative

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-301P0-j
| royectfSite: CitF okgairbanps gire TraininwArea

Job ID: 320-30560-1

Laboratory: TestAmerica Sacramento

Narrative

Job Narrative
320-30560-1

Receipt
The samvles d ere recei7e8 on 9f5f20j M3:20 / ; qthe samvles arri7e8 in woo8 con8ition, vroverlF vreser7e8 an8, d here reu. ire8, on ice6
The temverat. re okthe cooler at receivt d as 26 C6

LCMS
No analFtical or u. alitF iss. es d ere note8, other than those 8escribe8 in the DeknitionsfGlossarF vawe6

Organic Prep
; etho8(s) / gAS / rev: Ins. Kicient samvle 7ol. me d as a7ailable to verlorm a matrix svipefmatrix svipe 8. vlicate (; Sf; SD) associate8
dith vrevaration batch 320-j M605P6

; etho8(s) / gAS / rev: The samvle bottles contain Fellod - brod n se8iment6j POMRP-2 (320-301P0-j ), ; W-30j D (320-301P0-2), ; W-30j S
(320-301P0-3), j POM 9 (320-301P0-1) an8 P4MIj (320-301P0-M)

No a88itional analFtical or u. alitF iss. es d ere note8, other than those 8escribe8 abo7e or in the DekinitionsfGlossarF vawe6

TestAmerica Sacramento
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Detection Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30940-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168726-2 Lab Sample ID: 320-30560-1
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFOS) N8 2.0 0.72 ng/L 1 WS-LC-0029 Total/5A
Perfluorohe6anesulfonic acid (PFB6S) 33 2.0 0.xN ng/L 1 Cvms-Lc-oozg Total/5A
PerfluoroheHanoic acid (PFBHA) 9.1 2.0 0.x0 ng/L 1 C\;1S-LC-0029 Total/5A
Perfluorooctanoic acid (PFp A) 10 2.0 0.N9 ng/L 1 C\};-LC-OOZQ Total/5A
Perfluorooctanesulfonic acid (PFp S) N9 2.0 1.3 ng/L 1 CV\t1S-|_C-0029 Total/5A
Perfluorononanoic acid (PF5A) 0.x3 J 2.0 0.49 ng/L 1 CVMS-LC-oozg Total/5A

At1

Client Sample ID: MW-301D Lab Sample ID: 320-30560-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFOS) 11 2.0 0.72 ng/L 1 WS-LC-0029 Total/5A
Perfluorohe6anesulfonic acid (PFB6S) x8 2.0 0.xN ng/L 1 CVMS-LC-oozg Total/5A
PerfluoroheHanoic acid (PFBHA) 12 2.0 0.x0 ng/L 1 6\5134_0-0029 Total/5A
Perfluorooctanoic acid (PFp A) 1N 2.0 0.N9 ng/L 1 C\;1S-LC-OO29 Total/5A
Perfluorooctanesulfonic acid (PFp S) 44 2.0 1.3 ng/L 1 C&;-LC-OOZQ Total/5A
Perfluorononanoic acid (PF5A) 1.0 J 2.0 0.49 ng/L 1 CVMS-LC-oozg Total/5A

At1

Client Sample ID: MW-301S Lab Sample ID: 320-30560-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFOS) 4.7 2.0 0.72 ng/L 1 WS-LC-0029 Total/5A
Perfluorohe6anesulfonic acid (PFB6S) x4 2.0 0.xN ng/L 1 C\?S-LC-OOZQ Total/5A
PerfluoroheHanoic acid (PFBHA) 4.4 2.0 0.x0 ng/L 1 C\;1S-LC-0029 Total/5A
Perfluorooctanoic acid (PFp A) 14 2.0 0.N9 ng/L 1 C\?S-LC-OOZQ Total/5A
Perfluorooctanesulfonic acid (PFp S) x2 2.0 1.3 ng/L 1 C\?S-LC-OOZQ Total/5A
Perfluorononanoic acid (PF5A) oN J 2.0 0.49 ng/L 1 CVMS-LC-OOZQ Total/5A

At1
Client Sample ID: EB-301S Lab Sample ID: 320-30560-4

50 Detections.

Client Sample ID: 168718 Lab Sample ID: 320-30560-5
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFOS) 4.0 2.0 0.72 ng/L 1 WS-LC-0029 Total/5A

At1
Perfluorohe6anesulfonic acid (PFB6S) 2N 2.0 0.xN ng/L 1 WS-LC-0029 Total/5A
At1

This Detection Summary does not include radiochemical test results.

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168718 (Continued)

Analyte
PerfluoroheHanoic acid (PFBHA)

Perfluorooctanoic acid (PFp A)
Perfluorooctanesulfonic acid (PFp S)

Perfluorononanoic acid (PF5A)

Client Sample ID: 168700

Analyte
Perfluorobutanesulfonic acid (PFOS)

Perfluorohe6anesulfonic acid (PFB6S)
PerfluoroheHanoic acid (PFBHA)
Perfluorooctanoic acid (PFp A)

Perfluorooctanesulfonic acid (PFp S)

Client Sample ID: 64751

Analyte
Perfluorooctanoic acid (PFp A)

Perfluorooctanesulfonic acid (PFp S)

Detection Summary

Result Qualifier RL MDL
8.9 2.0 0.x0
N.x 2.0 0.\No
N4 2.0 1.3

044 J 2.0 0.49

Result Qualifier RL MDL
1.7 J 2.0 0.72
x.0 2.0 0.xN
2.0 20 0.x0
2.1 2.0 0.\No
18 2.0 1.3

Result Qualifier RL MDL
2X 2.0 0.\No
20 2.0 1.3

This Detection Summary does not include radiochemical test results.
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Unit
ng/L

ng/L
ng/L

ng/L

Unit
ng/L

ng/L
ng/L
ng/L

ng/L

Unit
ng/L

ng/L

TestAmerica Job ID: 320-30940-1

Lab Sample ID: 320-30560-5

Dil Fac D Method Prep Type

1 WS-LC-0029 Total/5A
At1

1 WS-LC-0029 Total/5A
At1

1 WS-LC-0029 Total/5 A
At1

1 WS-LC-0029 Total/5A
At1

Lab Sample ID: 320-30560-6

Dil Fac D Method Prep Type

1 WS-LC-0029 Total/5A
At1

1 WS-LC-0029 Total/5A
At1

1 WS-LC-0029 Total/5A
At1

1 WS-LC-0029 Total/5A
At1

1 WS-LC-0029 Total/5 A
At1

Lab Sample ID: 320-30560-7

Dil Fac D Method Prep Type
1 WS-LC-0029 Total/5A
At1
1 WS-LC-0029 Total/5A
At1

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Client Sample Results

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168726-2
Date Collected: 08/03/17 10:07
Date Received: 08/09/17 15:20

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result
Perfluorobutanesulfonic acid 7.4
(PFBS)

Perfluorohexanesulfonic acid 33
(PFHxS)

Perfluoroheptanoic acid (PFHpA) 5.1
Perfluorooctanoic acid (PFOA) 10
Perfluorooctanesulfonic acid 75
(PFOS)

Perfluorononanoic acid (PFNA) 0.83
Isotope Dilution %Recovery
13C4 PFOA8 125
139 5(PFOHx 124
1895 PFCx 123
1895 PFC8 128
189- PFpx 128

Qualifier

J

Qualifier

RL
20

20

20
20
20

20
Limits
4- 01-2
4- 01-2
4- 01-2
4- 01-2
4- 01-2
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MDL
O0w2

0w

00
099
18

0ut9

Unit
ng/(

ng/(

ng/(
ng/(
ng/(

ng/(

TestAmerica Job ID: 320-30940-1

Lab Sample ID: 320-30560-1

D

Matrix: Water

Prepared Analyzed Dil Fac
0Q11/1) 14:21 0Q22/1) 20:. 2 1
0Q11/1) 14:21 0022/1) 20:.2 1
0Q11/1) 14:21 0022/1) 20:.2 1
0Q11/1) 14:21 0022/1) 20:.2 1
0Q11/1) 14:21 0022/1) 20:.2 1
0Q11/1) 14:21 0022/1) 20:. 2 1

Prepared Analyzed Dil Fac
2371171/ 16:41 234471/ 42:54 1

237171/ 16:41 23447/ 42:54
237171/ 16:41 23447/ 42:54
2371171/ 16:41 234471/ 42:54
237171/ 16:41 23447/ 42:54

_ - A -
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30940-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-301D Lab Sample ID: 320-30560-2
Date Collected: 08/04/17 09:16 Matrix: Water
Date Received: 08/09/17 15:20

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 1 20 0wW2 ng/( 0Q11/1) 14:21 0Q22/1) 21:00 1
(PFBS)

Perfluorohexanesulfonic acid 84 20 0w ng/( 0Q11/1) 14:21 0022/1) 21:00 1
(PFHxS)

Perfluoroheptanoic acid (PFHpA) 12 20 00 ng/( 0Q11/1) 14:21 0Q22/1) 21:00 1
Perfluorooctanoic acid (PFOA) 17 20 009 ng/( 0Q11/1) 14:21 0Q22/1) 21:00 1
Perfluorooctanesulfonic acid 66 20 18 ng/( 0Q11/1) 14:21 0Q22/1) 21:00 1
(PFOS)

Perfluorononanoic acid (PFNA) 1.0 J 20 0w9 ng/( 0Q11/1) 14:21 0Q22/1) 21:00 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 N6 4- 01-2 23717/ 16:41 23447/ 41:22 1
189 5(PFOHx NS 4- 01-2 237171/ 16:41 23447/ 41:22 1
1895 PFCx 124 4- 01-2 237171/ 16:41 234471/ 41:22 1
1895 PFC8 N3 4- 01-2 237171/ 16:41 234471/ 41:22 1
189- PFpx NN 4- 01-2 23717/ 16:41 234471/ 41:22 1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: MW-301S
Date Collected: 08/04/17 09:42
Date Received: 08/09/17 15:20

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier
Perfluorobutanesulfonic acid 6.9

(PFBS)

Perfluorohexanesulfonic acid 86

(PFHxS)

Perfluoroheptanoic acid (PFHpA) 6.6
Perfluorooctanoic acid (PFOA) 16
Perfluorooctanesulfonic acid 82

(PFOS)

0.72 J

%Recovery Qualifier

Perfluorononanoic acid (PFNA)

Isotope Dilution

13C4 PFOA8 N3
189 5(PFOHx NS
1895 PFCx 12S
1895 PFC8 12-

189- PFpx NN

RL
20

20

20
20
20

20
Limits
4- 01-2
4- 01-2
4- 01-2
4- 01-2
4- 01-2
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MDL
O0w2

0w

00
099
18

0ut9

Unit
ng/(

ng/(

ng/(
ng/(
ng/(

ng/(

TestAmerica Job ID: 320-30940-1

Lab Sample ID: 320-30560-3
Matrix: Water

D

Prepared
0Q11/1) 14:21

0Q11/1) 14:21

0Q11/1) 14:21
0Q11/1) 14:21
0Q11/1) 14:21
0Q11/1) 14:21
Prepared

23717/ 16:41
237171/ 16:41
237171/ 16:41

237117/ 16:41
237117/ 16:41

Analyzed
0022/1) 21:1d

0022/1) 21:1d

0Q22/1) 21:1d
0Q22/1) 21:1d
0Q22/1) 21:1d

0Q22/1) 21:1d

Analyzed
23447/ 41:1N
23447/ 41:1N
23447/ 41:1N
23447/ 41:1N
23447/ 41:1N

Dil Fac
1

1

Dil Fac

_ - A -

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30940-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: EB-301S Lab Sample ID: 320-30560-4
Date Collected: 08/04/17 09:50 Matrix: Water

Date Received: 08/09/17 15:20
Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
PerflLorobLtanesLIfonic aci7 PFNS8 6D 20 02 ng/( 0011/1) 14:21 0022/1) 21:3) 1
PerflLoroheBanesLIfonic aci7 8PFx BS8 6D 20 0w ng/( 0Q11/1) 14:21 0022/1) 21:3) 1
PerflLoroheHanoic aci7 5PFx HA8 6D 20 00 ng/( 0011/1) 14:21 0022/1) 21:3) 1
PerflLorooctanoic aci7 8PFp A8 6D 20 0Y9 ng/( 0Q11/1) 14:21 0022/1) 21:3) 1
PerflLorooctanesLlIfonic aci7 82Fp S8 6D 20 18 ng/( 0011/1) 14:21 0Q22/1) 21:3) 1
PerflLorononanoic aci7 5°F6 A8 6D 20 09 ng/( 0Q11/1) 14:21 0022/1) 21:3) 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 N 4- 01-2 237171/ 16:41 23447/ 41:5 1
1S9 5(PFOHx N 4- 01-2 237171/ 16:41 23447/ 41:5 1
1895 PFCx N3 4- 01-2 237171/ 16:41 23447/ 41:5 1
1895 PFC8 NS 4- 01-2 2371171/ 16:41 23447/ 41:5 1
189- PFpx N 4- 01-2 2371171/ 16:41 23447/ 41:5 1

TestAmerica Sacramento
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Client Sample Results
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30940-1

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168718
Date Collected: 08/04/17 12:38
Date Received: 08/09/17 15:20

Lab Sample ID: 320-30560-5
Matrix: Water

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 6.0 20 0wW2 ng/( 0Q11/1) 14:21 0Q22/1) 21:99 1
(PFBS)

Perfluorohexanesulfonic acid 27 20 0w ng/( 0Q11/1) 14:21 0022/1) 21:99 1
(PFHxS)

Perfluoroheptanoic acid (PFHpA) 4.5 20 00 ng/( 0011/1) 14:21 0Q22/1) 21:99 1
Perfluorooctanoic acid (PFOA) 7.8 20 009 ng/( 0Q11/1) 14:21 0Q22/1) 21:99 1
Perfluorooctanesulfonic acid 76 20 18 ng/( 0Q11/1) 14:21 0022/1) 21:99 1
(PFOS)

Perfluorononanoic acid (PFNA) 0.66 J 20 0w9 ng/( 0Q11/1) 14:21 0Q22/1) 21:99 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 N6 4- 01-2 2371171/ 16:41 23447/ 41:-- 1
189 5(PFOHx N 4- 01-2 2371171/ 16:41 23447/ 41:-- 1
1895 PFCx 122 4- 01-2 237117/ 16:41 23447/ 41:-- 1
1895 PFC8 N 4- 01-2 23717/ 16:41 234471/ 41:-- 1
189- PFpx N 4- 01-2 23717/ 16:41 234471/ 41:-- 1
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Client: Shannon & Wilson, Inc

Client Sample Results

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168700
Date Collected: 08/04/17 13:26
Date Received: 08/09/17 15:20

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier
Perfluorobutanesulfonic acid 19 J
(PFBS)

Perfluorohexanesulfonic acid 8.0

(PFHxS)

Perfluoroheptanoic acid (PFHpA) 2.0
Perfluorooctanoic acid (PFOA) 21
Perfluorooctanesulfonic acid 14

(PFOS)

PerflLorononanoic aci7 3°F6 A8 6D

Isotope Dilution %Recovery Qualifier
13C4 PFOA8 NN

189 5(PFOHx M

1895 PFCx 12/

1895 PFC8 12N

189- PFpx 126

RL
20

20

20
20
20

20
Limits
4- 01-2
4- 01-2
4- 01-2
4- 01-2
4- 01-2
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MDL
O0w2

0w

00
099
18

0ut9

Unit
ng/(

ng/(

ng/(
ng/(
ng/(

ng/(

TestAmerica Job ID: 320-30940-1

Lab Sample ID: 320-30560-6
Matrix: Water

D Prepared Analyzed Dil Fac
0Q11/1) 14:21 0022/1) 22:1. 1
0Q11/1) 14:21 0022/1) 22:1. 1
0Q11/1) 14:21 0022/1) 22:1. 1
0Q11/1) 14:21 0022/1) 22:1. 1
0Q11/1) 14:21 0022/1) 22:1. 1
0011/1) 14:21 0022/1) 22:1. 1

Prepared Analyzed Dil Fac
2371171/ 16:41 234471/ 44:15 1

237171/ 16:41 23447/ 44:15
237171/ 16:41 23447/ 44:15
237117/ 16:41 234471/ 44:15
237171/ 16:41 23447/ 44:15

_ - A -
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 64751
Date Collected: 08/07/17 09:49
Date Received: 08/09/17 15:20

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL
Perfluorooctanoic acid (PFOA) 28 20
Perfluorooctanesulfonic acid 20 29
(PFOS)

Isotope Dilution %Recovery Qualifier Limits
15895 PFCx 128 4- 01-2
1895 PFC8 125 4- 01-2

Page 13 of 24

MDL Unit
0y 9 ng/(
18 ng/(

D

TestAmerica Job ID: 320-30940-1

Lab Sample ID: 320-30560-7
Matrix: Water

Prepared Analyzed Dil Fac
0Q11/1) 14:21 0Q22/1) 22:32 1
0Q11/1) 14:21 0022/1) 22:32 1

Prepared Analyzed Dil Fac
237117/ 16:41 234471/ 44:54 1
237117/ 16:41 234471/ 44:54 1

TestAmerica Sacramento
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Isotope Dilution Summary

Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Matrix: Water

Lab Sample ID Client Sample ID
320-30560-1 168726-2
320-30560-2 MW-301D
320-30560-3 MW-301S
320-30560-4 EB-301S
320-30560-5 168718
320-30560-6 168700
320-30560-7 64751

LCS 320-179096/2-A Lab Control Sample
LCSD 320-179096/3-A Lab Control Sample Dup
MB 320-179096/1-A Method Blank

Surrogate Legend

1802 PFHxS = 1802 PFHxS
13C4-PFHpA = 13C4-PFHpA
13C4 PFOA = 13C4 PFOA
13C4 PFOS = 13C4 PFOS
13C5 PFNA = 13C5 PFNA

342 PFOx 3CHPFOp 8CHPF4, 8CHPF4! 8C5 PFN/
(25-150)

104
96
98
97
96
99

96
96
97

Page 14 of 24

TestAmerica Job ID: 320-30560-1

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)

(25-150)

102
93
93
95
95
92

91
92
91

(25-150)

108
102
103
98
100
107
103
91
98
97

(25-150)

103
98
105
93
97
109
104
83
104
104

(25-150)

103
99
99
91
95
106

80
97
101
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QC Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30940-1

Project/Site: City of Fairbanks Fire Training Area

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Lab Sample ID: MB 320-179096/1-A
Matrix: Water
Analysis Batch: 180721

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 179096

MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFOS) .D 210 072 ng/5 ON11/18 14:21 ON22/18 17:68 1
PerfluoroheBanesulfonic acid (PFx BS) .D 210 OIN8 ng/5 ON11/18 14:21 0ON22/18 17:68 1
PerfluoroheHanoic acid (PFx HA) .D 210 OINO ng/5 ON11/18 14:21 0ON22/18 17:68 1
Perfluorooctanoic acid (PFp A) .D 210 0189 ng/5 ON11/18 14:21 ON22/18 17:68 1
Perfluorooctanesulfonic acid (PFp S) .D 210 113 ng/5 ON11/18 14:21 ON22/18 17:68 1
Perfluorononanoic acid (PF. A) .D 210 0149 ng/5 ON11/18 14:21 ON22/18 17:68 1
MB MB

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C4 PFOA8 25 4- 01-7 73/11/15 1S6841  73/44/15 126 5 1
19H: PFOxp 21 4- 01-7 73/11/15 1S6841 73/44/15126 5 1
19H: PFCp 25 4- 01-7 73/11/15 1S6841  73/44/15126 5 1
19H: PFC8 17: 4- 01-7 73/11/15 1S6t1 73/44/15 126 5 1
19H- PFNp 171 4- 01-7 73/11/15 1S6t1 73/44/15 126 5 1
Lab Sample ID: LCS 320-179096/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 180721 Prep Batch: 179096

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorobutanesulfonic acid 1818 1N3 ng/5 103 82-191
(PFOS)
PerfluoroheBanesulfonic acid 1N2 1818 ng/5 78  83-.198
(PFx BS)
PerfluoroheHanoic acid (PFx HA) 2010 1710 ng/5 79 81-13N
Perfluorooctanoic acid (PFp A) 2010 2016 ng/5 102 80-160
Perfluorooctanesulfonic acid 1N4 1N4 ng/5 100  47-166
(PFpS)
Perfluorononanoic acid (PF. A) 2010 2016 ng/5 102 83-168

LCS LCS

Isotope Dilution %Recovery Qualifier Limits
13C4 PFOA8 28 4- 01-7
19H: (PFOxp 21 4- 01-7
19H: PFCp 21 4- 01-7
19H: PFC8 39 4- 01-7
19H- PFNp 37 4- 01-7
Lab Sample ID: LCSD 320-179096/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 180721 Prep Batch: 179096

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorobutanesulfonic acid 1818 1NO ng/5 109 82-191 2 30
(PFOS)
PerfluoroheBanesulfonic acid 1N2 1817 ng/5 7N 83-.198 1 30
(PFx BS)
PerfluoroheHanoic acid (PFx HA) 2010 1NN ng/5 76 81-13N 1 30
Perfluorooctanoic acid (PFp A) 2010 1718 ng/5 77 80-160 3 30
Perfluorooctanesulfonic acid 1N4 1N2 ng/5 7N 47-166 2 30
(PFpS)
Perfluorononanoic acid (PF. A) 2010 1716 ng/5 78 83-168 9 30
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QC Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30940-1
Project/Site: City of Fairbanks Fire Training Area
LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits

13C4 PFOA8 2S 4- 01-7

19H: (PFOxp 24 4- 01-7

19H: PFCp 23 4- 01-7

19H: PFC8 17: 4- 01-7

19H- PFNp 25 4- 01-7

TestAmerica Sacramento
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QC Association Summary

Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

LCMS
Prep Batch: 179096

Lab Sample ID
320-30560-1
320-30560-2
320-30560-3
320-30560-4
320-30560-5
320-30560-6
320-30560-7

MB 320-179096/1-A
LCS 320-179096/2-A
LCSD 320-179096/3-A

Analysis Batch: 180721

Lab Sample ID
320-30560-1

320-30560-2
320-30560-3
320-30560-4
320-30560-5
320-30560-6
320-30560-7

MB 320-179096/1-A
LCS 320-179096/2-A

LCSD 320-179096/3-A

Client Sample ID
168726-2
MW-301D
MW-301S

EB-301S

168718

168700

64751

Method Blank

Lab Control Sample
Lab Control Sample Dup

Client Sample ID
168726-2

MW-301D
MW-301S

EB-301S

168718

168700

64751

Method Blank

Lab Control Sample

Lab Control Sample Dup

Prep Type
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Prep Type
Total/NA

Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Total/NA
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Matrix
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Matrix
Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Method

PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep

Method
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1

TestAmerica Job ID: 320-30560-1

Prep Batch

Prep Batch
179096

179096
179096
179096
179096
179096
179096
179096
179096

179096

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

| royectfSite: CitF okgairbanps gire TraininOArea

Client Sample ID: 168726-2
Date Collected: 08/03/17 10:07
Date Received: 08/09/17 15:20

Batch Batch
Prep Type Type Method
Totalf7 A / reN / gAS / reN
Totalf7 A AnalFsis WS-9C-0021 Atj

Client Sample ID: MW-301D
Date Collected: 08/04/17 09:16
Date Received: 08/09/17 15:20

Batch Batch
Prep Type Type Method
Totalf7 A / reN / gAS / reN
Totalf7 A AnalFsis WS-9C-0021 Atj

Client Sample ID: MW-301S
Date Collected: 08/04/17 09:42
Date Received: 08/09/17 15:20

Batch Batch
Prep Type Type Method
Totalf7 A / reN / gAS / reN
Totalf7 A AnalFsis WS-9C-0021 Atj

Client Sample ID: EB-301S
Date Collected: 08/04/17 09:50
Date Received: 08/09/17 15:20

Batch Batch
Prep Type Type Method
Totalf7 A / reN / gAS / reN
Totalf7 A AnalFsis WS-9C-0021 Atj

Client Sample ID: 168718
Date Collected: 08/04/17 12:38
Date Received: 08/09/17 15:20

Batch Batch
Prep Type Type Method
Totalf7 A / reN / gAS / reN
Totalf7 A AnalFsis WS-9C-0021 Atj

Client Sample ID: 168700
Date Collected: 08/04/17 13:26
Date Received: 08/09/17 15:20

Batch Batch
Prep Type Type Method
Totalf7 A / reN / gAS / reN
Totalf7 A AnalFsis WS-9C-0021 Atj

Run

Run

Run

Run

Run

Run

Lab Chronicle

Dil Initial
Factor Amount
j 0 m9
j
Dil Initial
Factor Amount
j ®0 m9
j
Dil Initial
Factor Amount
j ®0 m9
j
Dil Initial
Factor Amount
j ®0 m9
j
Dil Initial
Factor Amount
j ®0 m9
j
Dil Initial
Factor Amount
j 0 m9
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Final
Amount
j PP m9

Final
Amount
j PP m9

Final
Amount
j PP m9

Final
Amount
j PP m9

Final
Amount
j PP m9

Final
Amount
j PP m9

TestAmerica Job ID: 320-301P0-j

Lab Sample ID: 320-30560-1
Matrix: Water

Batch Prepared
Number or Analyzed Analyst Lab
jL.O.P O4fjjfiLjP2] T87 TA9 SAC
j 40L2j 04f22fj L 20:52 SEC TA9 SAC
Lab Sample ID: 320-30560-2
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
jL.O.P 04fijfiLjP2j T87 TA9 SAC
j 40L2j 04f22fj L 2j :00 SEC TA9 SAC
Lab Sample ID: 320-30560-3
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
jL.O.P 04fijfiLjP2j T87 TA9 SAC
j 40L2j 04f22fj L 2j:j. SEC TA9 SAC
Lab Sample ID: 320-30560-4
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
jL.O.P  O4fijjfiLjP2] T87 TA9 SAC
j 40L2j 04f22fj L 2j :3L SEC TA9 SAC
Lab Sample ID: 320-30560-5
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
jL.O.P O4fjjfiLjP2j] T87 TA9 SAC
j 40L2j 04f22fj L 2j :11 SEC TA9 SAC
Lab Sample ID: 320-30560-6
Matrix: Water
Batch Prepared
Number or Analyzed Analyst Lab
jL.O.P O4fjjfiLjP2] T87 TA9 SAC
j 40L2j 04f22fj L 22;j 5 SEC TA9 SAC

TestAmerica Sacramento
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Lab Chronicle
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-301P0-j
| royectfSite: CitF okgairbanps gire TraininOArea

Client Sample ID: 64751 Lab Sample ID: 320-30560-7
Date Collected: 08/07/17 09:49 Matrix: Water
Date Received: 08/09/17 15:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Totalf7 A / reN / gAS / reN j ®0 m9 j PP m9 jL.O.P  O4fjjfiLjP2] T87 TA9 SAC
Totalf7 A AnalFsis WS-9C-0021 Atj j j 40L2j 04f22fj L 22:32 SEC TA9 SAC

Laboratory References:
TA9 SAC R TestAmerica Sacramento, 440 Bi=ersive / arpd aF, West Sacramento, CA . 1P01, Tw9 (. j P)3L3-1P00

TestAmerica Sacramento
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Accreditation/Certification Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30940-1

Project/Site: City of Fairbanks Fire Training Area
Laboratory: TestAmerica Sacramento

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

Authority Program EPA Region Identification Number  Expiration Date
Alaska (UST) State Program 10 UST-099 12-15-18
Ari7ona State Program z AZ0805 05-11-18 E
Arkansas DQ6 State Program 4 55-04z1 04-18-15
California State Program z 25z8 01-31-15
Colorado State Program 5 CAO000uu 05-31-18
ConnecticH State Program 1 PL-04z1 04-30-1z
Florida NQGAP u Q58980 04-30-15
weorgia State Program u N/A 01-2z-15
L aKaii State Program z N/A 01-2z-15
lllinois NQGAP 9 200040 03-18-15
Bansas NQGAP 8 Q10389 10-31-18
GA-M DoD QGAP Qu45 01-20-15
QoHsiana NQGAP 4 30412 04-30-15
v aine State Program 1 CA000u Ou-15-15
v ichigan State Program 9 zzu8 01-31-15
NeYada State Program z CA000uu 08-31-15
NeK L ampshire NQGAP 1 2zz8 Ou-15-15
NeK Jersey NQGAP 2 CA009 04-30-15
NeK Oork NQGAP 2 11444 Ou-01-15
X regon NQGAP 10 uOu0 01-25-15
PennsylYania NQGAP 3 45-01282 03-31-15
TeRas NQGAP 4 T10u80u3zz 09-31-15
US Fish & Wildlife Federal QQ1u5355-0 08-31-15
USDA Federal P330-11-00u34 12-30-18
USQPA UCv V Federal 1 CAO000uu 11-04-15
Utah NQGAP 5 CAO000uu 02-25-15
* irginia NQGAP 3 u40285 03-1u-15
Washington State Program 10 C951 09-09-15
West * irginia (DW) State Program 3 zz30C 12-31-18
Wyoming State Program 5 5Tv S-G 01-2z-18 E

EAccreditation/Certification reneKal pending - accreditation/certification considered Yalid.
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Method Summary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30980-1
Project/Site: City of Fairbanks Fire Training Area

Method Method Description Protocol Laboratory
WS-LC-0029 At1  Perfl5orinateu Alkyl S5bstances TAL-SAC TAL SAC

Protocol References:
TAL-SAC d TestAmerica Laboratories, West Sacramento, Facility Stanuaru = Cerating Proceu5rep

Laboratory References:
TAL SAC d TestAmerica Sacramento, . . 0 Riversiue Parkway, West Sacramento, CA 69809, TEL (618)373-9800

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Lab Sample ID
320-30560-1
320-30560-2
320-30560-3
320-30560-4
320-30560-5
320-30560-6
320-30560-7

Client Sample ID
168726-2
MW-301D
MW-301S
EB-301S

168718

168700

64751

Sample Summary

Page 22 of 24

Matrix
Water
Water
Water
Water
Water
Water
Water

Collected
08/03/17 10:07
08/04/17 09:16
08/04/17 09:42
08/04/17 09:50
08/04/17 12:38
08/04/17 13:26
08/07/17 09:49

TestAmerica Job ID: 320-30560-1

Received
08/09/17 15:20
08/09/17 15:20
08/09/17 15:20
08/09/17 15:20
08/09/17 15:20
08/09/17 15:20
08/09/17 15:20

TestAmerica Sacramento

8/28/2017
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Login Sample Receipt Checklist

Client: Shannon & Wilson, Inc Job Number: 320-30940-1

Login Number: 30560 List Source: TestAmerica Sacramento
List Number: 1
Creator: Turpen, Troy

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
CF C is present. True
CF C is filled out in ink and legible. True
CF C is filled out with all pertinent information. True
Is the gield Sampler's name present on CF CO True

There are no discrepancies between the containers received and the CFC.  True
Samples are received within ? olding Time k( cluding tests with immediate ~ True

? Tsx

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample ) reservation Perified. N/A
There is sufficient vol. for all reVuested analyses, incl. any reVuested True
MS/MSDs

Containers reVuiring zero headspace have no headspace or bubble is True
<4mm H/6"x

Multiphasic samples are not present. True
Samples do not reVuire splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Sacramento
Page 24 of 24 8/28/2017



Laboratory Data Review Checklist

Completed By:

Marcy Nadel

Title:

Geologist

Date:

August 28, 2017

CS Report Name:

City of Fairbanks Fire Training Area

Report Date:

August 28, 2017

Consultant Firm:

Shannon & Wilson, Inc.

Laboratory Name:

TestAmerica Laboratories, Inc.

Laboratory Report Number:

320-30560-1

ADEC File Number:

102.38.182

Hazard Identification Number:

26309
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320-30560-1

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

ADEC has not approved an analytical laboratory for analysis of PFCs. However, the laboratory is
certified for perfluorinated alkyl acids in drinking water analysis by the National Environmental
Laboratory Accreditation Program (NELAP) in Oregon.

b. If the samples were transferred to another “network” laboratory or sub-contracted to an
alternate laboratory, was the laboratory performing the analyses ADEC CS approved?

Analysis were performed by TestAmerica Laboratories, Inc. in West Sacramento, CA.

2. Chain of Custody (CoC)

a. CoC information completed, signed, and dated (including released/received by)?

b. Correct Analyses requested?

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

Analysis of PFCs does not require a preservative other than temperature control.

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?

The sample receipt form notes that the samples were received in good condition.
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320-30560-1

d. Ifthere were any discrepancies, were they documented? For example, incorrect sample
containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

r g

N/A; there were no discrepancies reported by the laboratory.

e. Data quality or usability affected?

Comments:

The data quality and usability were unaffected; see above.

4. Case Narrative

a. Present and understandable?

g r

b. Discrepancies, errors, or QC failures identified by the lab?

r g

The laboratory notes that the samples arrived in good condition, properly preserved, and that the
temperature of the sample cooler upon receipt at the laboratory was 2.6° C.

The laboratory notes that there was insufficient sample volume available to perform a matrix spike
(MS) and MS duplicate (MSD) associated with preparation batch 320-179096.

The laboratory notes that most of the project samples included with this work order contained
sediment that was yellow-brown in color.

c. Were all corrective actions documented?

g r

A laboratory control sample (LCS) and a LCS duplicate (LCSD) were extracted with this batch to
demonstrate analytical method accuracy and precision.

d. What is the effect on data quality/usability according to the case narrative?

Comments:

The laboratory did not specify an effect on data quality or usability.

5. Samples Results

a. Correct analyses performed/reported as requested on COC?

g r
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320-30560-1

b. All applicable holding times met?

The laboratory indicates that the water samples were analyzed using direct injection and in-line
analysis. The 28-day hold time for analysis using direct aqueous injection (DAI) was met.

c. All soils reported on a dry weight basis?

N/A; soil samples were not submitted with this work order.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for
the project?

The LOQ, equivalent to the TestAmerica Reporting Limit (RL), is less than applicable EPA lifetime
drinking water health advisory levels and ADEC groundwater cleanup levels for PFOS and PFOA.

e. Data quality or usability affected?

The data quality and usability were not affected.

6. QC Samples

a. Method Blank

1. One method blank reported per matrix, analysis and 20 samples?

ii. All method blank results less than limit of quantitation (LOQ)?

iii. If above LOQ, what samples are affected?

Comments:

N/A; PFCs were not detected in MB 320-179096/1-A.

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

Qualification of the results was not required; see above.
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320-30560-1

v. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)
1. Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

g r

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and
20 samples?

r g

Metals and inorganics were not analyzed as part of this work order.

iil. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

g r

Percent recoveries were within the ranges required by the laboratory method.

iv. Precision — All relative percent differences (RPD) reported and less than method or
laboratory limits? And project specified DQOs, if applicable. RPD reported from

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all
other analyses see the laboratory QC pages)

g r

Analytical precision was within acceptance criteria. The maximum LCS/LCSD RPD was 5%.

v. If %R or RPD is outside of acceptable limits, what samples are affected?

Comments:

N/A; the percent recoveries and RPDs were within acceptable limits.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
. q

Qualification of the data was not required; see above.
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320-30560-1

vii. Data quality or usability affected? (Use comment box to explain.)

Comments:

The data quality and usability were not affected.

c. Surrogates — Organics Only

1. Are surrogate recoveries reported for organic analyses — field, QC and laboratory samples?

g r

The analytical method WS-LC-0025 uses IDA recovery, which entails adding a 13C-isotope of each
target analyte and assessing the recovery of each analyte. The isotopically-labeled compounds are
discussed as surrogates for this method.

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits?
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

g r

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags clearly defined?

. g

Qualification of the results was not required; see above.

iv. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

d. Trip blank — Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil

i.  One trip blank reported per matrix, analysis and for each cooler containing volatile
samples?
(If not, enter explanation below.)

r «

PFCs are not volatile compounds so a trip blank is not required.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the
COC? (If not, a comment explaining why must be entered below)

r g

N/A; a trip blank is not required.
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320-30560-1

iii. All results less than LOQ?
. «

N/A; a trip blank is not required.

iv. If above LOQ, what samples are affected?

Comments:

None; a trip blank was not required or submitted with this WO.

v. Data quality or usability affected?

Comments:

The data quality and usability were not affected; see above.

e. Field Duplicate

1. One field duplicate submitted per matrix, analysis and 10 project samples?

g r

A field-duplicate pair was not submitted with this work order. However, field duplicate samples are
submitted with the appropriate frequency for the project as a whole.

11. Submitted blind to lab?

r g

N/A; a field-duplicate pair was not submitted with this work order.

iii. Precision — All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)
RPD (%) = Absolute value of: Ri-R2) v 100
((R1+R2)/2)

Where R;= Sample Concentration
R> = Field Duplicate Concentration

r g

N/A; a field-duplicate pair was not submitted with this work order.

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

Comments:

The data quality and usability were not affected.
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320-30560-1

f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered
below).

g r .

Samples MW-301D and MW-301S were collected using submersible pumps. The equipment blank
sample EB-301S was collected to demonstrate the effectiveness of our decontamination procedures for
our reusable equipment.

i.  All results less than LOQ?
g C

PFCs were not detected in EB-301S.

ii. If above LOQ, what samples are affected?

Comments:

None; PFCs were not detected in EB-301S.

1ii. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?

g r

The project sample 168700 was collected from an unused well that was found to contain a blockage at
a depth of approximately 10 to 15 feet below the ground surface. The total depth of the well is
unknown and as such, we cannot determine with confidence if the sample was groundwater from
within the well screen or water that may have been trapped in the well casing. As we cannot be certain
that the sample is representative of groundwater conditions at the site, the results of this sample are
considered estimated and flagged ‘J*’ in the analytical results table.
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Definitions/Glossary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Qualifiers

LCMS

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
* LCS or LCSD is outside acceptance limits.

H Sample was prepped or analyzed beyond the specified holding time

* Isotope Dilution analyte is outside acceptance limits.

Glossary

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

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento

Page 3 of 38 9/1/2017



Case Narrative
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Job ID: 320-30707-1

Laboratory: TestAmerica Sacramento

Narrative

Job Narrative
320-30707-1

Receipt
The samples were received on 8/15/2017 9:35 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 0.7° C.

LCMS

Method(s) 537 (modified): The Isotope Dilution Analyte (IDA) recoveries associated with the following samples are below the method
recommended limit for several analytes: 1735-55 (320-30707-3) and 1735-58 (320-30707-6). Generally, data quality is not considered
affected if the IDA signal-to-noise ratio is greater than 10:1, which is achieved for all IDA in the samples.

Method(s) 537 (modified): The Isotope Dilution Analyte (IDA) recoveries associated with the following samples are below the method
recommended limit for 13C2-PFHxDA and 13C2-PFTeDA: (LCS 320-179746/2-A), (LCSD 320-179746/3-A) and (320-30652-A-14-D).
Generally, data quality is not considered affected if the IDA signal-to-noise ratio is greater than 10:1, which is achieved for all IDA in the
samples.

Method(s) 537 (modified): The following samples were diluted to bring the concentration of target analytes within the calibration range:
1735-53 (320-30707-1), 1735-54 (320-30707-2), 1735-55 (320-30707-3), 1735-56 (320-30707-4), 1735-57 (320-30707-5) and 1735-58
(320-30707-6). Elevated reporting limits (RLs) are provided.

Method(s) 537 (modified): The Isotope Dilution Analyte (IDA) recovery associated with the following sample is below the method
recommended limit for 13C2-PFHxDA: (320-30652-A-14-F MSD). Generally, data quality is not considered affected if the IDA
signal-to-noise ratio is greater than 10:1, which is achieved for all IDA in the sample.

Method(s) 537 (modified): The matrix spike / matrix spike duplicate (MS/MSD) recoveries and precision for preparation batch 320-179746
and analytical batch 320-181472 were outside control limits for Perfluoro-n-octadecanoic acid (PFODA). Sample matrix interference
and/or non-homogeneity are suspected. The associated laboratory control sample LCS recoveries were within acceptance limits.

Method(s) 537 (modified): The laboratory control sample / laboratory control sample duplicate (LCS/LCSD) for preparation batch
320-179746 and analytical batch 320-181156 recovered outside control limits for the following analyte: Perfluorotridecanoic Acid (PFTriA).
The associated samples were re-prepared outside holding time. Both sets of data have been reported. 1735-53 (320-30707-1), 1735-54
(320-30707-2), 1735-55 (320-30707-3), 1735-56 (320-30707-4), 1735-57 (320-30707-5), 1735-58 (320-30707-6), (LCS 320-179746/2-A)
and (LCSD 320-179746/3-A)

Method(s) 537 (modified): The matrix spike duplicate (MSD) recovery for preparation batch 320-179746 and analytical batch 320-181472
Perfluorotridecanoic Acid (PFTriA) was outside control limits. Sample matrix interference and/or non-homogeneity are suspected.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

General Chemistry
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Organic Prep

Method(s) PFAS Prep: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated
with preparation batch 320-179966.

Method(s) PFAS Prep: The sample bottle contains brown-yellow colored sediment. 168921 (320-30707-7)

Method(s) PFAS Prep: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated
with preparation batch 320-181636.

Method(s) SHAKE: The following samples were re-prepared outside of preparation holding time due to low PFTrDA recoveries in the
Laboratory Control Sample and Laboratory Control Sample Duplicate.1735-53 (320-30707-1), 1735-54 (320-30707-2), 1735-55

TestAmerica Sacramento
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Case Narrative

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Job ID: 320-30707-1 (Continued)
Laboratory: TestAmerica Sacramento (Continued)
(320-30707-3), 1735-56 (320-30707-4), 1735-57 (320-30707-5) and 1735-58 (320-30707-6).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Sacramento
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Detection Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-53 Lab Sample ID: 320-30707-1
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 1.2 0.25 0.081 ug/Kg 1 3t 537 (modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 4.2 0.25 0.16 ug/Kg 1 3t 537 (modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 7.0 0.25 0.088 ug/Kg 1 3t 537 (modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) 5.5 0.25 0.11 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorooctanoic acid (PFOA) 15 0.25 0.13 ug/Kg 1 # 537 (modified)  Total/NA
Perfluorononanoic acid (PFNA) 4.0 0.25 0.10 ug/Kg 1 # 537 (modified)  Total/NA
Perfluorodecanoic acid (PFDA) 3.2 0.25 0.071 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoroundecanoic acid (PFUnA) 0.26 0.25 0.13 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.66 0.25 0.13 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 37 0.25 0.15 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoroheptanesulfonic Acid 1.0 0.25 0.15 ug/Kg 1 3 537 (modified)  Total/NA
(PFHpS)

Perfluorooctane Sulfonamide (FOSA) 041 J 6.2 0.10 ug/Kg 3t 537 (modified)  Total/NA
Perfluorooctane Sulfonate (PFOS) - 330 25 1.6 ug/Kg 10 % 537 (modified)  Total/NA
DL

Client Sample ID: 1735-54 Lab Sample ID: 320-30707-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 1.2 0.24 0.077 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 4.4 0.24 0.16 ug/Kg 1 3 537 (modified) Total/NA
Perfluorohexanoic acid (PFHxA) 7.8 0.24 0.084 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) 6.7 0.24 0.10 ug/Kg 1 %t 537 (modified)  Total/NA
Perfluorooctanoic acid (PFOA) 7.8 0.24 0.12 ug/Kg 1 %t 537 (modified)  Total/NA
Perfluorononanoic acid (PFNA) 1.9 0.24 0.099 ug/Kg 1 %t 537 (modified)  Total/NA
Perfluorodecanoic acid (PFDA) 1.3 0.24 0.068 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoroundecanoic acid (PFUnA) 0.18 J 0.24 0.13 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.51 0.24 0.12 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 32 0.24 0.14 ug/Kg 1 % 537 (modified) Total/NA
Perfluoroheptanesulfonic Acid 0.33 0.24 0.14 ug/Kg 1 * 537 (modified) Total/NA
(PFHpS)

Perfluorooctane Sulfonamide (FOSA) 0.18 J 5.9 0.095 ug/Kg % 537 (modified)  Total/NA
Perfluorooctane Sulfonate (PFOS) - 180 1.2 0.75 ug/Kg 5 % 537 (modified)  Total/NA
DL

Client Sample ID: 1735-55 Lab Sample ID: 320-30707-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 1.9 0.23 0.076 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 4.4 0.23 0.15 ug/Kg 1 % 537 (modified) Total/NA
Perfluorohexanoic acid (PFHxA) 6.4 0.23 0.083 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) 24 0.23 0.10 ug/Kg 1 3 537 (modified)  Total/NA
Perfluorooctanoic acid (PFOA) 15 0.23 0.12 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorononanoic acid (PFNA) 0.71 0.23 0.097 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorodecanoic acid (PFDA) 0.31 0.23 0.067 ug/Kg 1 3 537 (modified) Total/NA
Perfluoroundecanoic acid (PFUNnA) 0.86 0.23 0.12 ug/Kg 1 3 537 (modified) Total/NA
Perfluorotridecanoic Acid (PFTriA) 0.32 * 0.23 0.11 ug/Kg 1 3 537 (modified) Total/NA
Perfluoro-n-hexadecanoic acid 021 J 0.23 0.061 ug/Kg 1 %t 537 (modified)  Total/NA
(PFHxDA)

Perfluorobutanesulfonic acid (PFBS) 0.73 0.23 0.12 ug/Kg 1 3 537 (modified) Total/NA
Perfluorohexanesulfonic acid (PFHxS) 23 0.23 0.14 ug/Kg 1 3 537 (modified) Total/NA

This Detection Summary does not include radiochemical test results.

TestAmerica Sacramento
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Detection Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-55 (Continued) Lab Sample ID: 320-30707-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluoroheptanesulfonic Acid 32 0.23 0.14 ug/Kg 1 3t 537 (modified)  Total/NA
(PFHpS)

Perfluorodecanesulfonic acid (PFDS) 0.53 0.23 0.084 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorooctane Sulfonamide (FOSA) 11 J 5.9 0.094 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorooctane Sulfonate (PFOS) - 1200 23 15 ug/Kg 100 ** 537 (modified) Total/NA
DL
Perfluorotridecanoic Acid (PFTriA) - 0.38 H 0.23 0.11 ug/Kg 1 %t 537 (modified)  Total/NA
RE

Client Sample ID: 1735-56 Lab Sample ID: 320-30707-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 15 0.25 0.081 ug/Kg 1 3 537 (modified) Total/NA
Perfluoropentanoic acid (PFPeA) 2.5 0.25 0.16 ug/Kg 1 3 537 (modified) Total/NA
Perfluorohexanoic acid (PFHxA) 3.4 0.25 0.089 ug/Kg 1 3 537 (modified) Total/NA
Perfluoroheptanoic acid (PFHpA) 1.6 0.25 0.11 ug/Kg 1 %t 537 (modified)  Total/NA
Perfluorooctanoic acid (PFOA) 8.9 0.25 0.13 ug/Kg 1 %t 537 (modified)  Total/NA
Perfluorononanoic acid (PFNA) 0.42 0.25 0.10 ug/Kg 1 %t 537 (modified)  Total/NA
Perfluorodecanoic acid (PFDA) 0.18 J 0.25 0.071 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoroundecanoic acid (PFUnA) 12 0.25 0.13 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.80 0.25 0.13 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 14 0.25 0.15 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoroheptanesulfonic Acid 1.9 0.25 0.15 ug/Kg 1 % 537 (modified)  Total/NA
(PFHpS)

Perfluorooctane Sulfonamide (FOSA) 0.13 J 6.3 0.10 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorooctane Sulfonate (PFOS) - 2000 25 16 ug/Kg 100 ** 537 (modified) Total/NA
DL

Client Sample ID: 1735-57 Lab Sample ID: 320-30707-5
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 1.1 0.26 0.084 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 2.9 0.26 0.17 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 4.1 0.26 0.091 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoroheptanoic acid (PFHpA) 1.1 0.26 0.11 ug/Kg 1 3 537 (modified) Total/NA
Perfluorooctanoic acid (PFOA) 4.7 0.26 0.13 ug/Kg 1 3 537 (modified) Total/NA
Perfluorononanoic acid (PFNA) 011 J 0.26 0.11 ug/Kg 1 3 537 (modified) Total/NA
Perfluorodecanoic acid (PFDA) 0.63 0.26 0.073 ug/Kg 1 3t 537 (modified)  Total/NA
Perfluoroundecanoic acid (PFUNA) 5.9 0.26 0.14 ug/Kg 1 3t 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.41 0.26 0.13 ug/Kg 1 3t 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 14 0.26 0.15 ug/Kg 1 # 537 (modified)  Total/NA
Perfluoroheptanesulfonic Acid 0.28 0.26 0.15 ug/Kg 1 * 537 (modified) Total/NA
(PFHpS)
Perfluorodecanesulfonic acid (PFDS) 021 J 0.26 0.093 ug/Kg ¥ 537 (modified)  Total/NA
Perfluorooctane Sulfonamide (FOSA) 0.14 J 6.4 0.10 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorooctane Sulfonate (PFOS) - 540 13 8.1 ug/Kg 50 * 537 (modified)  Total/NA
DL
Perfluorotridecanoic Acid (PFTriA) - 014 JH 0.26 0.12 ug/Kg 1 %t 537 (modified)  Total/NA
RE

Client Sample ID: 1735-58 Lab Sample ID: 320-30707-6

This Detection Summary does not include radiochemical test results.

TestAmerica Sacramento
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Detection Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-58 (Continued) Lab Sample ID: 320-30707-6
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 1.2 0.21 0.070 ug/Kg 1 3 537 (modified) Total/NA
Perfluoropentanoic acid (PFPeA) 3.6 0.21 0.14 ug/Kg 1 3 537 (modified) Total/NA
Perfluorohexanoic acid (PFHxA) 12 0.21 0.076 ug/Kg 1 3 537 (modified) Total/NA
Perfluoroheptanoic acid (PFHpA) 1.6 0.21 0.094 ug/Kg 1 3t 537 (modified)  Total/NA
Perfluorooctanoic acid (PFOA) 3.2 0.21 0.11 ug/Kg 1 3t 537 (modified)  Total/NA
Perfluorononanoic acid (PFNA) 23 0.21 0.089 ug/Kg 1 3t 537 (modified)  Total/NA
Perfluorodecanoic acid (PFDA) 1.0 0.21 0.061 ug/Kg 1 # 537 (modified)  Total/NA
Perfluoroundecanoic acid (PFUnA) 11 0.21 0.11 ug/Kg 1 % 537 (modified)  Total/NA
Perfluorododecanoic acid (PFDoA) 0.22 0.21 0.13 ug/Kg 1 % 537 (modified)  Total/NA
Perfluoro-n-octadecanoic acid 011 J 0.21 0.11 ug/Kg 1 % 537 (modified) Total/NA
(PFODA)

Perfluorobutanesulfonic acid (PFBS) 0.56 0.21 0.11 ug/Kg 3t 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 18 0.21 0.13 ug/Kg 1 % 537 (modified) Total/NA
Perfluoroheptanesulfonic Acid 4.6 0.21 0.13 ug/Kg 1 * 537 (modified) Total/NA
(PFHpS)

Perfluorooctane Sulfonamide (FOSA) 0.35 J 5.4 0.086 ug/Kg 1 %t 537 (modified) Total/NA
Perfluorooctane Sulfonate (PFOS) - 400 1 6.8 ug/Kg 50 ** 537 (modified) Total/NA
DL

Perfluorotridecanoic Acid (PFTriA) - 011 JH 0.21 0.099 ug/Kg 1 % 537 (modified)  Total/NA
RE

Client Sample ID: 168921 Lab Sample ID: 320-30707-7
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanesulfonic acid (PFBS) 2.3 2.0 0.92 ng/L 1 WS-LC-0025 Total/NA

At1
Perfluorohexanesulfonic acid (PFHxS) 11 2.0 0.87 ng/L 1 WS-LC-0025 Total/NA
At1
Perfluoroheptanoic acid (PFHpA) 19 J 2.0 0.80 ng/L 1 WS-LC-0025 Total/NA
At1
Perfluorooctanoic acid (PFOA) 3.3 2.0 0.75 ng/L 1 WS-LC-0025 Total/NA
At1
Perfluorooctanesulfonic acid (PFOS) 21 2.0 1.3 ng/L 1 WS-LC-0025 Total/NA
At1

This Detection Summary does not include radiochemical test results.

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-53
Date Collected: 08/10/17 19:15
Date Received: 08/15/17 09:35

Method: 537 (modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier RL
Perfluorobutanoic acid (PFBA) 1.2 0.25
Perfluoropentanoic acid (PFPeA) 4.2 0.25
Perfluorohexanoic acid (PFHxA) 7.0 0.25
Perfluoroheptanoic acid (PFHpA) 5.5 0.25
Perfluorooctanoic acid (PFOA) 15 0.25
Perfluorononanoic acid (PFNA) 4.0 0.25
Perfluorodecanoic acid (PFDA) 3.2 0.25
Perfluoroundecanoic acid 0.26 0.25
(PFUnA)

Perfluorododecanoic acid (PFDoA) ND 0.25
Perfluorotridecanoic Acid (PFTriA) ND * 0.25
Perfluorotetradecanoic acid (PFTeA) ND 0.25
Perfluoro-n-hexadecanoic acid ND 0.25
(PFHXDA)

Perfluoro-n-octadecanoic acid ND 0.25
(PFODA)

Perfluorobutanesulfonic acid 0.66 0.25
(PFBS)

Perfluorohexanesulfonic acid 37 0.25
(PFHxS)

Perfluoroheptanesulfonic Acid 1.0 0.25
(PFHpS)

Perfluorodecanesulfonic acid (PFDS) ND 0.25
Perfluorooctane Sulfonamide 0.41 J 6.2
(FOSA)

Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 47 25-150
13C4 PFBA 79 25-150
13C2 PFHxA 81 25-150
13C4 PFOA 81 25150
13C5 PFNA 53 25150
13C2 PFDA 69 25.150
13C2 PFUnA 84 25-150
13C2 PFDoA 66 25-150
1802 PFHxS 72 25-150
13C4 PFOS 47 25-150
13C4-PFHpA 101 25-150
13C5 PFPeA 86 25-150
13C3-PFBS 74 25-150
13C2-PFTeDA 67 25-150
13C2-PFHxDA 50 25-150

Method: 537 (modified) - Perfluorinated Hydrocarbons - DL

Analyte Result Qualifier RL
Perfluorooctane Sulfonate (PFOS) 330 2.5
Isotope Dilution %Recovery Qualifier Limits
13C4 PFOS 86 25150

Method: 537 (modified) - Perfluorinated Hydrocarbons - RE
Analyte Result Qualifier RL

Perfluorotridecanoic Acid (PFTriA) ND H 0.25
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TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-1
Matrix: Solid
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Percent Solids: 79.9
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Client Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-53 Lab Sample ID: 320-30707-1

Date Collected: 08/10/17 19:15 Matrix: Solid

Date Received: 08/15/17 09:35 Percent Solids: 79.9
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFDOA 108 25.150 08/25/17 17:44 08/30/17 17:19 1

TestAmerica Sacramento
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-54
Date Collected: 08/10/17 19:20
Date Received: 08/15/17 09:35

Method: 537 (modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier RL
Perfluorobutanoic acid (PFBA) 1.2 0.24
Perfluoropentanoic acid (PFPeA) 4.4 0.24
Perfluorohexanoic acid (PFHxA) 7.8 0.24
Perfluoroheptanoic acid (PFHpA) 6.7 0.24
Perfluorooctanoic acid (PFOA) 7.8 0.24
Perfluorononanoic acid (PFNA) 1.9 0.24
Perfluorodecanoic acid (PFDA) 1.3 0.24
Perfluoroundecanoic acid 0.18 J 0.24
(PFUnA)

Perfluorododecanoic acid (PFDoA) ND 0.24
Perfluorotridecanoic Acid (PFTriA) ND * 0.24
Perfluorotetradecanoic acid (PFTeA) ND 0.24
Perfluoro-n-hexadecanoic acid ND 0.24
(PFHxDA)

Perfluoro-n-octadecanoic acid ND 0.24
(PFODA)

Perfluorobutanesulfonic acid 0.51 0.24
(PFBS)

Perfluorohexanesulfonic acid 32 0.24
(PFHxS)

Perfluoroheptanesulfonic Acid 0.33 0.24
(PFHpS)

Perfluorodecanesulfonic acid (PFDS) ND 0.24
Perfluorooctane Sulfonamide 0.18 J 5.9
(FOSA)

Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 48 25-150
13C4 PFBA 82 25-150
13C2 PFHxA 82 25-150
13C4 PFOA 87 25150
13C5 PFNA 66 25150
13C2 PFDA 81 25-150
13C2 PFUnA 81 25-150
13C2 PFDoA 68 25-150
1802 PFHxS 75 25-150
13C4 PFOS 59 25-150
13C4-PFHpA 105 25-150
13C5 PFPeA 85 25-150
13C3-PFBS 79 25-150
13C2-PFTeDA 69 25-150
13C2-PFHxDA 63 25-150

Method: 537 (modified) - Perfluorinated Hydrocarbons - DL

Analyte Result Qualifier RL
Perfluorooctane Sulfonate (PFOS) 180 1.2
Isotope Dilution %Recovery Qualifier Limits
13C4 PFOS 83 25150

Method: 537 (modified) - Perfluorinated Hydrocarbons - RE
Analyte Result Qualifier RL

Perfluorotridecanoic Acid (PFTriA) ND H 0.24
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TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-2
Matrix: Solid
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Client Sample Results
Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area
Client Sample ID: 1735-54 Lab Sample ID: 320-30707-2
Date Collected: 08/10/17 19:20

Matrix: Solid
Date Received: 08/15/17 09:35 Percent Solids: 84.3

TestAmerica Job ID: 320-30707-1

Isotope Dilution %Recovery Qualifier Limits

Prepared Analyzed Dil Fac
13C2 PFDoA 108

25-150 08/25/17 17:44 08/30/17 17:25 1

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Client Sample Results

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-55
Date Collected: 08/10/17 19:25
Date Received: 08/15/17 09:35

Method: 537 (modified) - Perfluorinated Hydrocarbons

Analyte Result
Perfluorobutanoic acid (PFBA) 1.9
Perfluoropentanoic acid (PFPeA) 4.4
Perfluorohexanoic acid (PFHxA) 6.4
Perfluoroheptanoic acid (PFHpA) 24
Perfluorooctanoic acid (PFOA) 15
Perfluorononanoic acid (PFNA) 0.71
Perfluorodecanoic acid (PFDA) 0.31
Perfluoroundecanoic acid 0.86
(PFUnA)

Perfluorododecanoic acid (PFDoA) ND
Perfluorotridecanoic Acid 0.32
(PFTriA)

Perfluorotetradecanoic acid (PFTeA) ND
Perfluoro-n-hexadecanoic acid 0.21
(PFHxDA)

Perfluoro-n-octadecanoic acid ND
(PFODA)

Perfluorobutanesulfonic acid 0.73
(PFBS)

Perfluorohexanesulfonic acid 23
(PFHxS)

Perfluoroheptanesulfonic Acid 32
(PFHpS)

Perfluorodecanesulfonic acid 0.53
(PFDS)

Perfluorooctane Sulfonamide 11
(FOSA)

Isotope Dilution %Recovery
13C8 FOSA 31
13C4 PFBA 75
13C2 PFHxA 79
13C4 PFOA 79
13C5 PFNA 37
13C2 PFDA 57
13C2 PFUnA 37
13C2 PFDoA 22
1802 PFHxS 75
13C4 PFOS 28
13C4-PFHpA 102
13C5 PFPeA 87
13C3-PFBS 75
13C2-PFTeDA 17
13C2-PFHxDA 12

Qualifier

Qualifier

RL
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

0.23
0.23

0.23
0.23

0.23

0.23

0.23

0.23

0.23

5.9

Limits

25-150
25-150
25-150
25-150
25-150
25-150
25-150
25-150
25-150
25-150
25-150
25-150
25-150
25-150
25-150

Method: 537 (modified) - Perfluorinated Hydrocarbons - DL

Analyte

Perfluorooctane Sulfonate (PFOS) 1200
Isotope Dilution %Recovery
13C4 PFOS 92

Result Qualifier

Qualifier

RL

23
Limits
25-150
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TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-3
Matrix: Solid
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Dil Fac
100

TestAmerica Sacramento

9/1/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-55
Date Collected: 08/10/17 19:25
Date Received: 08/15/17 09:35

Method: 537 (modified) - Perfluorinated Hydrocarbons - RE

Analyte Result Qualifier RL
Perfluorotridecanoic Acid 0.38 H 0.23
(PFTriA)

Isotope Dilution %Recovery Qualifier Limits
13C2 PFDoA 103 25.150

Page 14 of 38

MDL Unit
0.11 ug/Kg

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-3

Matrix: Solid
Percent Solids: 85.8

Prepared Analyzed Dil Fac

% 08/25/17 17:44 08/30/17 17:32 1

Prepared Analyzed Dil Fac
08/25/17 17:44 08/30/17 17:32 1

TestAmerica Sacramento

9/1/2017



Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-56
Date Collected: 08/10/17 19:40
Date Received: 08/15/17 09:35

Method: 537 (modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier RL
Perfluorobutanoic acid (PFBA) 1.5 0.25
Perfluoropentanoic acid (PFPeA) 2.5 0.25
Perfluorohexanoic acid (PFHxA) 3.4 0.25
Perfluoroheptanoic acid (PFHpA) 1.6 0.25
Perfluorooctanoic acid (PFOA) 8.9 0.25
Perfluorononanoic acid (PFNA) 0.42 0.25
Perfluorodecanoic acid (PFDA) 0.18 J 0.25
Perfluoroundecanoic acid 12 0.25
(PFUnA)

Perfluorododecanoic acid (PFDoA) ND 0.25
Perfluorotridecanoic Acid (PFTriA) ND * 0.25
Perfluorotetradecanoic acid (PFTeA) ND 0.25
Perfluoro-n-hexadecanoic acid ND 0.25
(PFHXDA)

Perfluoro-n-octadecanoic acid ND 0.25
(PFODA)

Perfluorobutanesulfonic acid 0.80 0.25
(PFBS)

Perfluorohexanesulfonic acid 14 0.25
(PFHxS)

Perfluoroheptanesulfonic Acid 1.9 0.25
(PFHpS)

Perfluorodecanesulfonic acid (PFDS) ND 0.25
Perfluorooctane Sulfonamide 0.13 J 6.3
(FOSA)

Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 45 25-150
13C4 PFBA 80 25_-150
13C2 PFHxA 87 25-150
13C4 PFOA 94 25150
13C5 PFNA 36 25150
13C2 PFDA 83 25.150
13C2 PFUnA 75 25-150
13C2 PFDoA 56 25-150
1802 PFHxS 77 25-150
13C4 PFOS 25 25-150
13C4-PFHpA 111 25-150
13C5 PFPeA 90 25-150
13C3-PFBS 81 25-150
13C2-PFTeDA 60 25-150
13C2-PFHxDA 43 25-150

Method: 537 (modified) - Perfluorinated Hydrocarbons - DL

Analyte Result Qualifier RL
Perfluorooctane Sulfonate (PFOS) 2000 25
Isotope Dilution %Recovery Qualifier Limits
13C4 PFOS 101 25150

Method: 537 (modified) - Perfluorinated Hydrocarbons - RE
Analyte Result Qualifier RL

Perfluorotridecanoic Acid (PFTriA) ND H 0.25

Page 15 of 38

MDL
0.081
0.16
0.089
0.11
0.13
0.10
0.071
0.13

0.15
0.12
0.073
0.065

0.13

0.13

0.15

0.15

0.090
0.10

MDL
16

MDL
0.11

Unit

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg

Unit
ug/Kg

Unit
ug/Kg

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-4
Matrix: Solid

feqE ok o dNE e Bk e B S =

ok o o I o

el

fel =)

i O

Prepared
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59
08/16/17 16:59

Prepared
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

Prepared
08/16/17 16:59

Prepared
08/16/17 16:59

Prepared
08/25/17 17:44

Analyzed
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58

08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58

08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58

08/24/17 18:58
08/24/17 18:58

Analyzed
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58
08/24/17 18:58

Analyzed
08/25/17 20:39

Analyzed
08/25/17 20:39

Analyzed
08/30/17 17:39

Percent Solids: 80.3

Dil Fac

G\ U I U U U Y

- A A A

Dil Fac

e | ey

Dil Fac
100

Dil Fac
100

Dil Fac
1

TestAmerica Sacramento
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Client Sample Results
Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area
Client Sample ID: 1735-56 Lab Sample ID: 320-30707-4
Date Collected: 08/10/17 19:40

Matrix: Solid
Date Received: 08/15/17 09:35 Percent Solids: 80.3

TestAmerica Job ID: 320-30707-1

Isotope Dilution %Recovery Qualifier Limits

Prepared Analyzed Dil Fac
13C2 PFDoA 96

25-150 08/25/17 17:44 08/30/17 17:39 1

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Client Sample Results

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-57
Date Collected: 08/10/17 19:45
Date Received: 08/15/17 09:35

Method: 537 (modified) - Perfluorinated Hydrocarbons

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid

(PFUNA)

Perfluorododecanoic acid (PFDoA)
Perfluorotridecanoic Acid (PFTriA)
Perfluorotetradecanoic acid (PFTeA)
Perfluoro-n-hexadecanoic acid

(PFHxDA)

Perfluoro-n-octadecanoic acid

(PFODA)

Perfluorobutanesulfonic acid

(PFBS)

Perfluorohexanesulfonic acid

(PFHxS)

Perfluoroheptanesulfonic Acid

(PFHpS)

Perfluorodecanesulfonic acid

(PFDS)

Perfluorooctane Sulfonamide

(FOSA)

Isotope Dilution

13C8 FOSA
13C4 PFBA
13C2 PFHxA
13C4 PFOA
13C5 PFNA
13C2 PFDA
13C2 PFUnA
13C2 PFDoA
1802 PFHxS
13C4 PFOS
13C4-PFHpA
13C5 PFPeA
13C3-PFBS
13C2-PFTeDA
13C2-PFHxXDA

Result
1.1
29
4.1
1.1
4.7

0.11
0.63
5.9

ND
ND
ND
ND

ND
0.41
14
0.28
0.21

0.14

%Recovery
72
84
89

101
51
92

102
85
83
47

118
94
85
56
48

Qualifier

Qualifier

RL
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26

0.26
0.26
0.26
0.26

0.26

0.26

0.26

0.26

0.26

6.4

Limits

25.150
25.150
25.150
25-150
25-150
25-150
25.150
25.150
25.150
25.150
25.150
25.150
25.150
25.150
25.150

Method: 537 (modified) - Perfluorinated Hydrocarbons - DL

Result Qualifier

Analyte

Perfluorooctane Sulfonate (PFOS)

Isotope Dilution

13C4 PFOS

540

%Recovery
101

Qualifier

RL

13
Limits
25.150

Page 17 of 38

MDL
0.084
0.17
0.091
0.11
0.13
0.11
0.073
0.14

0.16
0.12
0.075
0.067

0.13

0.13

0.15

0.15

0.093

0.10

MDL
8.1

Unit

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

Unit
ug/Kg

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-5
Matrix: Solid
Percent Solids: 78.3

feE ok o JNE e Bk e B RS =

oSNk o N o I o

It

Prepared
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59

Prepared
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

Prepared
08/16/17 16:59

Prepared
08/16/17 16:59

Analyzed
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05

08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05

08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05

08/24/17 19:05

Analyzed
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05
08/24/17 19:05

Analyzed
08/25/17 20:46

Analyzed
08/25/17 20:46

Dil Fac

G\ U U U U G |

- A A A

Dil Fac

| |y

Dil Fac
50

Dil Fac
50
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-57
Date Collected: 08/10/17 19:45
Date Received: 08/15/17 09:35

Method: 537 (modified) - Perfluorinated Hydrocarbons - RE

Analyte Result Qualifier RL
Perfluorotridecanoic Acid 014 JH 0.26
(PFTriA)

Isotope Dilution %Recovery Qualifier Limits
13C2 PFDoA 94 25.150

Page 18 of 38

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-5
Matrix: Solid
Percent Solids: 78.3

MDL Unit D Prepared Analyzed Dil Fac
0.12 ug/Kg ¥ 08/25/17 17:44 08/30/17 17:46 1
Prepared Analyzed Dil Fac

08/25/17 17:44 08/30/17 17:46 1

TestAmerica Sacramento

9/1/2017



Client: Shannon & Wilson, Inc

Client Sample Results

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-58
Date Collected: 08/10/17 19:55
Date Received: 08/15/17 09:35

Method: 537 (modified) - Perfluorinated Hydrocarbons

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid
(PFUnA)

Perfluorododecanoic acid

(PFDoA)
Perfluorotridecanoic Acid (PFTriA)

Perfluorotetradecanoic acid (PFTeA)
Perfluoro-n-hexadecanoic acid
(PFHxDA)
Perfluoro-n-octadecanoic acid
(PFODA)
Perfluorobutanesulfonic acid
(PFBS)
Perfluorohexanesulfonic acid
(PFHxS)
Perfluoroheptanesulfonic Acid
(PFHpS)

Perfluorodecanesulfonic acid (PFDS)
Perfluorooctane Sulfonamide
(FOSA)

Isotope Dilution

13C8 FOSA

13C4 PFBA

13C2 PFHxA

13C4 PFOA

13C5 PFNA

13C2 PFDA

13C2 PFUnA

13C2 PFDoA

1802 PFHxS

13C4 PFOS

13C4-PFHpA

13C5 PFPeA

13C3-PFBS

13C2-PFTeDA

13C2-PFHxDA

Result
1.2
3.6

12
1.6
3.2
2.3
1.0

1

0.22

ND
ND
ND

0.11
0.56
18
4.6

ND
0.35

%Recovery
25
83
82
90
55
56
32
13
82
41

111
90
73

7
4

Qualifier

Qualifier

*

*

RL
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

0.21

0.21
0.21
0.21

0.21

0.21

0.21

0.21

0.21
54

Limits

25.150
25.150
25.150
25-150
25-150
25-150
25.150
25.150
25.150
25.150
25.150
25.150
25.150
25.150
25.150

Method: 537 (modified) - Perfluorinated Hydrocarbons - DL

Result Qualifier

Analyte

Perfluorooctane Sulfonate (PFOS)

Isotope Dilution
13C4 PFOS

400

%Recovery
79

Qualifier

RL

11
Limits
25.150
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MDL
0.070
0.14
0.076
0.094
0.11
0.089
0.061
0.11

0.13

0.099
0.062
0.056

0.11

0.11

0.13

0.13

0.077
0.086

MDL
6.8

Unit

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg

Unit
ug/Kg

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-6
Matrix: Solid

Prepared
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59

08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59
08/16/17 16:59

Prepared
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

Prepared
08/16/17 16:59

Prepared
08/16/17 16:59

Analyzed
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12

08/24/17 19:12

08/24/17 19:12
08/24/17 19:12
08/24/17 19:12

08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12

08/24/17 19:12
08/24/17 19:12

Analyzed
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12
08/24/17 19:12

Analyzed
08/25/17 20:53

Analyzed
08/25/17 20:53

Percent Solids: 92.7

Dil Fac
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Dil Fac

| Y

Dil Fac
50

Dil Fac
50
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Client Sample Results

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-58
Date Collected: 08/10/17 19:55
Date Received: 08/15/17 09:35

Method: 537 (modified) - Perfluorinated Hydrocarbons - RE

Analyte Result Qualifier RL
Perfluorotridecanoic Acid 011 JH 0.21
(PFTriA)

Isotope Dilution %Recovery Qualifier Limits
13C2 PFDoA 86 25.150

Page 20 of 38

MDL Unit
0.099 ug/Kg

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-6

Matrix: Solid
Percent Solids: 92.7

Prepared Analyzed Dil Fac

¥ 08/25/17 17:44 08/30/17 18:00 1

Prepared Analyzed Dil Fac
08/25/17 17:44 08/30/17 18:00 1

TestAmerica Sacramento
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Client Sample Results
Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 168921
Date Collected: 08/14/17 12:50
Date Received: 08/15/17 09:35

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-7
Matrix: Water

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid 2.3 2.0 0.92 ng/L 08/17/17 17:05 08/23/17 19:09 1
(PFBS)

Perfluorohexanesulfonic acid 11 2.0 0.87 ng/L 08/17/17 17:05 08/23/17 19:09 1
(PFHxS)

Perfluoroheptanoic acid (PFHpA) 19 J 2.0 0.80 ng/L 08/17/17 17:05 08/23/17 19:09 1
Perfluorooctanoic acid (PFOA) 3.3 2.0 0.75 ng/L 08/17/17 17:05 08/23/17 19:09 1
Perfluorooctanesulfonic acid 21 20 1.3 ng/L 08/17/17 17:05 08/23/17 19:09 1
(PFOS)

Perfluorononanoic acid (PFNA) ND 2.0 0.65 ng/L 08/17/17 17:05 08/23/17 19:09 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 100 25150 08/17/17 17:05 08/23/17 19:09 1
13C4-PFHpA 103 25150 08/17/17 17:05 08/23/17 19:09 1
13C4 PFOA 106 25150 08/17/17 17:05 08/23/17 19:09 1
13C4 PFOS 102 25-150 08/17/17 17:05 08/23/17 19:09 1
13C5 PFNA 96 25-150 08/17/17 17:05 08/23/17 19:09 1

Page 21 of 38
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Isotope Dilution Summary

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons
Matrix: Solid Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
3C8 FOS/ 3C4 PFB/ 3C2 PFHx 3C4 PFO/ 3C5PFN/ 3C2PFD/ 3C2 PFUn 3C2 PFDo

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)
320-30707-1 1735-53 47 79 81 81 53 69 84 66
320-30707-1 - DL 1735-53

320-30707-1 - RE 1735-53 108
320-30707-2 1735-54 48 82 82 87 66 81 81 68
320-30707-2 - DL 1735-54

320-30707-2 - RE 1735-54 108
320-30707-3 1735-55 31 75 79 79 37 57 37 22*
320-30707-3 - DL 1735-55

320-30707-3 - RE 1735-55 103
320-30707-4 1735-56 45 80 87 94 36 83 75 56
320-30707-4 - DL 1735-56

320-30707-4 - RE 1735-56 96
320-30707-5 1735-57 72 84 89 101 51 92 102 85
320-30707-5 - DL 1735-57

320-30707-5 - RE 1735-57 94
320-30707-6 1735-58 25 83 82 90 55 56 32 13*
320-30707-6 - DL 1735-58

320-30707-6 - RE 1735-58 86
LCS 320-179746/2-A Lab Control Sample 57 85 84 94 92 82 74 41
LCS 320-181348/2-A Lab Control Sample 93
LCSD 320-179746/3-A Lab Control Sample Dup 45 92 90 110 100 92 75 42
LCSD 320-181348/3-A Lab Control Sample Dup 97
MB 320-179746/1-A Method Blank 53 90 92 103 98 91 78 61
MB 320-181348/1-A Method Blank 90

Percent Isotope Dilution Recovery (Acceptance Limits)
302 PFHx 3C4 PFO! 3C4-PFHp 3C5 PFPe 3C3-PFB! C2-PFTel C2-PFHxI

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)
320-30707-1 1735-53 72 47 101 86 74 67 50
320-30707-1 - DL 1735-53 86

320-30707-1 - RE 1735-53

320-30707-2 1735-54 75 59 105 85 79 69 63
320-30707-2 - DL 1735-54 83

320-30707-2 - RE 1735-54

320-30707-3 1735-55 75 28 102 87 75 17 * 12~
320-30707-3 - DL 1735-55 92

320-30707-3 - RE 1735-55

320-30707-4 1735-56 77 25 111 90 81 60 43
320-30707-4 - DL 1735-56 101

320-30707-4 - RE 1735-56

320-30707-5 1735-57 83 47 118 94 85 56 48
320-30707-5 - DL 1735-57 101

320-30707-5 - RE 1735-57

320-30707-6 1735-58 82 41 111 90 73 7* 4*
320-30707-6 - DL 1735-58 79

320-30707-6 - RE 1735-58

LCS 320-179746/2-A Lab Control Sample 83 76 111 85 80 9* 5*
LCS 320-181348/2-A Lab Control Sample

LCSD 320-179746/3-A Lab Control Sample Dup 92 87 124 95 88 10* 4
LCSD 320-181348/3-A Lab Control Sample Dup

TestAmerica Sacramento
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Isotope Dilution Summary

Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons (Continued)
Matrix: Solid

TestAmerica Job ID: 320-30707-1

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
302 PFHx 3C4 PFO! 3C4-PFHp 3C5 PFPe 3C3-PFB! C2-PFTel C2-PFHxI

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150)
MB 320-179746/1-A Method Blank 88 83 113 94
MB 320-181348/1-A Method Blank

Surrogate Legend

13C8 FOSA = 13C8 FOSA
13C4 PFBA = 13C4 PFBA
13C2 PFHxA = 13C2 PFHxA
13C4 PFOA = 13C4 PFOA
13C5 PFNA = 13C5 PFNA
13C2 PFDA = 13C2 PFDA
13C2 PFUNnA = 13C2 PFUnA
13C2 PFDoA = 13C2 PFDoA
1802 PFHxS = 1802 PFHxS
13C4 PFOS = 13C4 PFOS
13C4-PFHpA = 13C4-PFHpA
13C5 PFPeA = 13C5 PFPeA
13C3-PFBS = 13C3-PFBS
13C2-PFTeDA = 13C2-PFTeDA
13C2-PFHxDA = 13C2-PFHXDA

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances
Matrix: Water

(25-150)

87

(25-150)  (25-150)

57 36

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)

302 PFHx 3C4-PFHp 3C4 PFO/ 3C4 PFO! 3C5 PFN/

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150)
320-30707-7 168921 100 103 106 102
LCS 320-179966/2-A Lab Control Sample 93 97 94 96
LCSD 320-179966/3-A Lab Control Sample Dup 96 101 98 99
MB 320-179966/1-A Method Blank 99 108 102 102

Surrogate Legend

1802 PFHxS = 1802 PFHxS
13C4-PFHpA = 13C4-PFHpA
13C4 PFOA = 13C4 PFOA
13C4 PFOS = 13C4 PFOS
13C5 PFNA = 13C5 PFNA
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(25-150)
96
86
89
92
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Client: Shannon & Wilson, Inc

QC Sample Results

Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons

Lab Sample ID: MB 320-179746/1-A

Matrix: Solid
Analysis Batch: 181156

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUnA)
Perfluorododecanoic acid (PFDoA)
Perfluorotridecanoic Acid (PFTriA)
Perfluorotetradecanoic acid (PFTeA)
Perfluoro-n-hexadecanoic acid
(PFHxDA)
Perfluoro-n-octadecanoic acid

(PFODA)
Perfluorobutanesulfonic acid (PFBS)

Perfluorohexanesulfonic acid (PFHxS)
Perfluoroheptanesulfonic Acid
(PFHpS)

Perfluorodecanesulfonic acid (PFDS)
Perfluorooctane Sulfonate (PFOS)
Perfluorooctane Sulfonamide (FOSA)

Isotope Dilution
13C8 FOSA
13C4 PFBA
13C2 PFHxA
13C4 PFOA
13C5 PFNA
13C2 PFDA
13C2 PFUnA
13C2 PFDoA
1802 PFHxS
13C4 PFOS
13C4-PFHpA
13C5 PFPeA
13C3-PFBS
13C2-PFTeDA
13C2-PFHxDA

MB
Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND

ND
ND
ND
vMB
%Recovery
53
90
92
103
98
91
78
61
88
83
113
94
87
57
36

Lab Sample ID: LCS 320-179746/2-A

Matrix: Solid
Analysis Batch: 181156

Analyte

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)

MB
Qualifier RL MDL Unit
0.20 0.065 ug/Kg
0.20 0.13 ug/Kg
0.20 0.071 ug/Kg
0.20 0.088 ug/Kg
0.20 0.10 ug/Kg
0.20 0.083 ug/Kg
0.20 0.057 ug/Kg
0.20 0.11 ug/Kg
0.20 0.12 ug/Kg
0.20 0.092 ug/Kg
0.20 0.058 ug/Kg
0.20 0.052 ug/Kg
0.20 0.10 ug/Kg
0.20 0.10 ug/Kg
0.20 0.12 ug/Kg
0.20 0.12 ug/Kg
0.20 0.072 ug/Kg
0.20 0.13 ug/Kg
5.0 0.080 ug/Kg
MB
Qualifier Limits
25.150
25.150
25.150
25-150
25-150
25-150
25-.150
25.150
25.150
25.150
25.150
25.150
25.150
25.150
25.150
Spike LCS LCS
Added Result Qualifier
4.00 4.41
4.00 4.07
4.00 4.25
4.00 417
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TestAmerica Job ID: 320-30707-1

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 179746

Prepared
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59

08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

Prepared
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59
08/16/17 16:59

Client Sample ID:

Unit

ug/Kg
ug/Kg
ug/Kg
ug/Kg

D %Rec
110
102
106
104

Analyzed
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49

08/24/17 17:49

08/24/17 17:49
08/24/17 17:49
08/24/17 17:49

08/24/17 17:49
08/24/17 17:49
08/24/17 17:49

Analyzed
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49
08/24/17 17:49

Dil Fac

G\ U A U U (P O G

Dil Fac

P N e T T S S N e O O UG

Lab Control Sample
Prep Type: Total/NA
Prep Batch: 179746

%Rec.
Limits
23-191
57 -154
62-152
69-148
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Client: Shannon & Wilson, Inc
Project/Site: City of Fairbanks Fire Training Area

QC Sample Results

Method: 537 (modified) - Perfluorinated Hydrocarbons (Continued)
Lab Sample ID: LCS 320-179746/2-A

Matrix: Solid
Analysis Batch: 181156

Analyte

Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid

(PFUnA)
Perfluorododecanoic acid
(PFDoA)

Perfluorotridecanoic Acid
(PFTriA)
Perfluorotetradecanoic acid
(PFTeA)
Perfluoro-n-hexadecanoic acid
(PFHxDA)
Perfluoro-n-octadecanoic acid
(PFODA)
Perfluorobutanesulfonic acid
(PFBS)
Perfluorohexanesulfonic acid
(PFHxS)
Perfluoroheptanesulfonic Acid
(PFHpS)
Perfluorodecanesulfonic acid
(PFDS)

Perfluorooctane Sulfonate
(PFOS)

Perfluorooctane Sulfonamide
(FOSA)

Isotope Dilution
13C8 FOSA
13C4 PFBA
13C2 PFHxA
13C4 PFOA
13C5 PFNA
13C2 PFDA
13C2 PFUnA
13C2 PFDoA
1802 PFHxS
13C4 PFOS
13C4-PFHpA
13C5 PFPeA
13C3-PFBS
13C2-PFTeDA
13C2-PFHxDA

Lab Sample ID: LCSD 320-179746/3-A

Matrix: Solid
Analysis Batch: 181156

Analyte
Perfluorobutanoic acid (PFBA)

Spike
Added
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
3.54
3.64
3.81
3.86
3.71
4.00

LCS LCS
%Recovery Qualifier Limits
57 25.150
85 25.150
84 25.150
94 25-150
92 25-150
82 25-150
74 25-150
41 25-150
83 25-150
76 25-.150
111 25-.150
85 25.150
80 25.150
9 * 25.150
5 * 25.150
Spike
Added
4.00

LCS LCS
Result Qualifier

4.15

3.89

4.10

3.72

4.25

1.40 *

3.76

4.18

2.65

3.82

3.64

4.43

2.65

3.73

452 J

LCSD LCSD
Result Qualifier
4.59
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TestAmerica Job ID: 320-30707-1

Client Sample ID: Lab Control Sample

Unit

ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

D

%Rec
104
97
103
93

106

35

94

105

66

108

100

116

69

100

113

Prep Type: Total/NA

Prep Batch: 179746
%Rec.

Limits

54 .144
75-134
69-145
66 - 156

62-152
56-138
38-143
10-131
10-122
69-139
53-157
61-156
41-122
47 -154

65-144

Client Sample ID: Lab Control Sample Dup

Unit
ug/Kg

D

%Rec
115

Prep Type: Total/NA
Prep Batch: 179746

%Rec. RPD
Limits RPD Limit
23-191 4 30
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QC Sample Results
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: LCSD 320-179746/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 181156 Prep Batch: 179746

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluoropentanoic acid (PFPeA) 4.00 4.19 ug/Kg 105 57-154 3 30
Perfluorohexanoic acid (PFHxA) 4.00 4.52 ug/Kg 113 62 -152 6 30
Perfluoroheptanoic acid (PFHpA) 4.00 4.26 ug/Kg 106 69 -148 2 30
Perfluorooctanoic acid (PFOA) 4.00 3.85 ug/Kg 96 54 144 7 30
Perfluorononanoic acid (PFNA) 4.00 4.19 ug/Kg 105 75-134 7 30
Perfluorodecanoic acid (PFDA) 4.00 4.22 ug/Kg 105 69-145 3 30
Perfluoroundecanoic acid 4.00 3.76 ug/Kg 94  66-156 1 30
(PFUNnA)
Perfluorododecanoic acid 4.00 4.13 ug/Kg 103  62-152 3 30
(PFDoA)
Perfluorotridecanoic Acid 4.00 143 * ug/Kg 36 56-138 2 30
(PFTriA)
Perfluorotetradecanoic acid 4.00 3.95 ug/Kg 99  38-143 5 30
(PFTeA)
Perfluoro-n-hexadecanoic acid 4.00 4.26 ug/Kg 107 10-131 2 30
(PFHxDA)
Perfluoro-n-octadecanoic acid 4.00 2.48 ug/Kg 62 10-122 7 30
(PFODA)
Perfluorobutanesulfonic acid 3.54 3.89 ug/Kg 110 69-139 2 30
(PFBS)
Perfluorohexanesulfonic acid 3.64 3.85 ug/Kg 106 53-157 6 30
(PFHxS)
Perfluoroheptanesulfonic Acid 3.81 4.40 ug/Kg 116 61-156 1 30
(PFHpS)
Perfluorodecanesulfonic acid 3.86 2.35 ug/Kg 61 41-122 12 30
(PFDS)
Perfluorooctane Sulfonate 3.71 3.83 ug/Kg 103 47 _154 3 30
(PFOS)
Perfluorooctane Sulfonamide 4.00 450 J ug/Kg 113 65-144 1 30
(FOSA)

LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 45 25150
13C4 PFBA 92 25-150
13C2 PFHxA 90 25.150
13C4 PFOA 110 25.150
13C5 PFNA 100 25.150
13C2 PFDA 92 25-150
13C2 PFUnA 75 25.150
13C2 PFDoA 42 25.150
1802 PFHxS 92 25-150
13C4 PFOS 87 25-150
13C4-PFHpA 124 25-150
13C5 PFPeA 95 25-150
13C3-PFBS 88 25-150
13C2-PFTeDA 10 * 25-150
13C2-PFHxDA 4 * 25-150
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QC Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Method: 537 (modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: MB 320-181348/1-A Client Sample ID: Method Blank
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 182248 Prep Batch: 181348
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorotridecanoic Acid (PFTriA) ND 0.20 0.092 ug/Kg 08/25/17 17:44 08/30/17 16:58 1
MB MB

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFDoA 90 25-150 08/25/17 17:44 08/30/17 16:58 1
Lab Sample ID: LCS 320-181348/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 182248 Prep Batch: 181348

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorotridecanoic Acid 4.00 3.69 ug/Kg 92 56-138
(PFTriA)

LCS LCS

Isotope Dilution %Recovery Qualifier Limits
13C2 PFDoA 93 25-150
Lab Sample ID: LCSD 320-181348/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 182248 Prep Batch: 181348

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD  Limit
Perfluorotridecanoic Acid 4.00 3.85 ug/Kg 96 56-138 4 30
(PFTriA)

LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits
13C2 PFDoA 97 25-150

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances

Lab Sample ID: MB 320-179966/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 181092 Prep Batch: 179966
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanesulfonic acid (PFBS) ND 2.0 0.92 ng/L 08/17/17 17:05 08/23/17 18:14 1
Perfluorohexanesulfonic acid (PFHxS) ND 2.0 0.87 ng/L 08/17/17 17:05 08/23/17 18:14 1
Perfluoroheptanoic acid (PFHpA) ND 2.0 0.80 ng/L 08/17/17 17:05 08/23/17 18:14 1
Perfluorooctanoic acid (PFOA) ND 2.0 0.75 ng/L 08/17/17 17:05 08/23/17 18:14 1
Perfluorooctanesulfonic acid (PFOS) ND 2.0 1.3 ng/L 08/17/17 17:05 08/23/17 18:14 1
Perfluorononanoic acid (PFNA) ND 2.0 0.65 ng/L 08/17/17 17:05 08/23/17 18:14 1
MB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1802 PFHxS 99 25-150 08/17/17 17:05 08/23/17 18:14 1
13C4-PFHpA 108 25-150 08/17/17 17:05 08/23/17 18:14 1
13C4 PFOA 102 25-150 08/17/17 17:05 08/23/17 18:14 1
13C4 PFOS 102 25-150 08/17/17 17:05 08/23/17 18:14 1
13C5 PFNA 92 25-150 08/17/17 17:05 08/23/17 18:14 1
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QC Sample Results

Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

Method: WS-LC-0025 At1 - Perfluorinated Alkyl Substances (Continued)

Lab Sample ID: LCS 320-179966/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 181092 Prep Batch: 179966

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorobutanesulfonic acid 17.7 221 ng/L 125 72-151
(PFBS)
Perfluorohexanesulfonic acid 18.2 214 ng/L 18  73-157
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 20.0 221 ng/L 110 71-138
Perfluorooctanoic acid (PFOA) 20.0 24.3 ng/L 121 70-140
Perfluorooctanesulfonic acid 18.6 20.7 ng/L 111 69-144
(PFOS)
Perfluorononanoic acid (PFNA) 20.0 22.9 ng/L 115 73-147

LCS LCS

Isotope Dilution %Recovery Qualifier Limits
1802 PFHxS 93 25-150
13C4-PFHpA 97 25-150
13C4 PFOA 94 25-150
13C4 PFOS 96 25.150
13C5 PFNA 86 25-150
Lab Sample ID: LCSD 320-179966/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 181092 Prep Batch: 179966

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorobutanesulfonic acid 17.7 222 ng/L 126 72-151 1 30
(PFBS)
Perfluorohexanesulfonic acid 18.2 213 ng/L 17 73-157 0 30
(PFHxS)
Perfluoroheptanoic acid (PFHpA) 20.0 214 ng/L 107 71-138 3 30
Perfluorooctanoic acid (PFOA) 20.0 23.9 ng/L 119 70-140 2 30
Perfluorooctanesulfonic acid 18.6 20.7 ng/L 111 69-144 0 30
(PFOS)
Perfluorononanoic acid (PFNA) 20.0 23.2 ng/L 116 73-147 1 30

LCSD LCSD

Isotope Dilution %Recovery Qualifier Limits
1802 PFHxS 96 25.150
13C4-PFHpA 101 25-150
13C4 PFOA 98 25.150
13C4 PFOS 99 25-150
13C5 PFNA 89 25.150
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QC Association Summary

Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

LCMS
Prep Batch: 179746

Lab Sample ID
320-30707-1 - DL
320-30707-1
320-30707-2
320-30707-2 - DL
320-30707-3
320-30707-3 - DL
320-30707-4
320-30707-4 - DL
320-30707-5
320-30707-5 - DL
320-30707-6
320-30707-6 - DL
MB 320-179746/1-A
LCS 320-179746/2-A
LCSD 320-179746/3-A

Prep Batch: 179966

Lab Sample ID
320-30707-7

MB 320-179966/1-A
LCS 320-179966/2-A
LCSD 320-179966/3-A

Analysis Batch: 181092

Lab Sample ID
320-30707-7

MB 320-179966/1-A
LCS 320-179966/2-A

LCSD 320-179966/3-A

Analysis Batch: 181156

Lab Sample ID

MB 320-179746/1-A
LCS 320-179746/2-A
LCSD 320-179746/3-A

Analysis Batch: 181202

Lab Sample ID
320-30707-1
320-30707-2
320-30707-3
320-30707-4
320-30707-5
320-30707-6

Prep Batch: 181348

Lab Sample ID
320-30707-1 - RE

Client Sample ID
1735-53

1735-53

1735-54

1735-54

1735-55

1735-55

1735-56

1735-56

1735-57

1735-57

1735-58

1735-58

Method Blank

Lab Control Sample
Lab Control Sample Dup

Client Sample ID
168921

Method Blank

Lab Control Sample

Lab Control Sample Dup

Client Sample ID
168921

Method Blank
Lab Control Sample

Lab Control Sample Dup

Client Sample ID
Method Blank

Lab Control Sample
Lab Control Sample Dup

Client Sample ID
1735-53
1735-54
1735-55
1735-56
1735-57
1735-58

Client Sample ID
1735-53

Prep Type
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Prep Type
Total/NA
Total/NA
Total/NA
Total/NA

Prep Type
Total/NA

Total/NA
Total/NA

Total/NA

Prep Type
Total/NA
Total/NA
Total/NA

Prep Type
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA
Total/NA

Prep Type
Total/NA
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Matrix
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Matrix
Water
Water
Water
Water

Matrix
Water

Water

Water

Water

Matrix
Solid
Solid
Solid

Matrix
Solid
Solid
Solid
Solid
Solid
Solid

Matrix
Solid

Method
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE
SHAKE

Method

PFAS Prep
PFAS Prep
PFAS Prep
PFAS Prep

Method
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1
WS-LC-0025
At1

Method

537 (modified)
537 (modified)
537 (modified)

Method

537 (modified
537 (modified
537 (modified
537 (modified
537 (modified
537 (modified

—_ == = = =

Method
SHAKE

TestAmerica Job ID: 320-30707-1

Prep Batch

Prep Batch

Prep Batch
179966

179966
179966

179966

Prep Batch
179746
179746
179746

Prep Batch
179746
179746
179746
179746
179746
179746

Prep Batch
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QC Association Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1
Project/Site: City of Fairbanks Fire Training Area

LCMS (Continued)
Prep Batch: 181348 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30707-2 - RE 1735-54 Total/NA Solid SHAKE
320-30707-3 - RE 1735-55 Total/NA Solid SHAKE
320-30707-4 - RE 1735-56 Total/NA Solid SHAKE
320-30707-5 - RE 1735-57 Total/NA Solid SHAKE
320-30707-6 - RE 1735-58 Total/NA Solid SHAKE
MB 320-181348/1-A Method Blank Total/NA Solid SHAKE
LCS 320-181348/2-A Lab Control Sample Total/NA Solid SHAKE
LCSD 320-181348/3-A Lab Control Sample Dup Total/NA Solid SHAKE

Analysis Batch: 181472

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30707-1 - DL 1735-53 Total/NA Solid 537 (modified) 179746
320-30707-2 - DL 1735-54 Total/NA Solid 537 (modified) 179746
320-30707-3 - DL 1735-55 Total/NA Solid 537 (modified) 179746
320-30707-4 - DL 1735-56 Total/NA Solid 537 (modified) 179746
320-30707-5 - DL 1735-57 Total/NA Solid 537 (modified) 179746
320-30707-6 - DL 1735-58 Total/NA Solid 537 (modified) 179746

Analysis Batch: 182248

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30707-1 - RE 1735-53 Total/NA Solid 537 (modified) 181348
320-30707-2 - RE 1735-54 Total/NA Solid 537 (modified) 181348
320-30707-3 - RE 1735-55 Total/NA Solid 537 (modified) 181348
320-30707-4 - RE 1735-56 Total/NA Solid 537 (modified) 181348
320-30707-5 - RE 1735-57 Total/NA Solid 537 (modified) 181348
320-30707-6 - RE 1735-58 Total/NA Solid 537 (modified) 181348
MB 320-181348/1-A Method Blank Total/NA Solid 537 (modified) 181348
LCS 320-181348/2-A Lab Control Sample Total/NA Solid 537 (modified) 181348
LCSD 320-181348/3-A Lab Control Sample Dup Total/NA Solid 537 (modified) 181348

General Chemistry
Analysis Batch: 179743

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-30707-1 1735-53 Total/NA Solid D 2216
320-30707-2 1735-54 Total/NA Solid D 2216
320-30707-3 1735-55 Total/NA Solid D 2216
320-30707-4 1735-56 Total/NA Solid D 2216
320-30707-5 1735-57 Total/NA Solid D 2216
320-30707-6 1735-58 Total/NA Solid D 2216

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-53
Date Collected: 08/10/17 19:15
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Analysis D 2216

Client Sample ID: 1735-53
Date Collected: 08/10/17 19:15
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)

Client Sample ID: 1735-54
Date Collected: 08/10/17 19:20
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Analysis D 2216

Client Sample ID: 1735-54
Date Collected: 08/10/17 19:20
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)

Client Sample ID: 1735-55
Date Collected: 08/10/17 19:25
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Analysis D 2216

Run

Run

DL
DL

RE
RE

Run

Run

DL
DL

RE
RE

Run

Lab Chronicle

Dil
Factor
1

Dil
Factor

10

Dil
Factor
1

Dil
Factor

Dil
Factor

Initial
Amount

Initial
Amount
5.03¢g
5.03g

5.01g

Initial
Amount

Initial
Amount
4999
499¢

5.02g

Initial
Amount
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Final
Amount

Final
Amount
1.00 mL

1.00 mL

1.00 mL

Final
Amount

Final
Amount
1.00 mL

1.00 mL

1.00 mL

Final
Amount

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-1

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
179743 08/16/17 15:55 TCS TAL SAC

Lab Sample ID: 320-30707-1
Matrix: Solid
Percent Solids: 79.9

Batch Prepared

Number or Analyzed Analyst Lab
179746 08/16/17 16:59 NS1 TAL SAC
181202 08/24/17 18:37 SBC TAL SAC
179746 08/16/17 16:59 NS1 TAL SAC
181472 08/25/17 20:05 SBC TAL SAC
181348 08/25/17 17:44 NS1 TAL SAC
182248 08/30/17 17:19 SBC TAL SAC

Lab Sample ID: 320-30707-2

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
179743 08/16/17 15:55 TCS TAL SAC

Lab Sample ID: 320-30707-2
Matrix: Solid
Percent Solids: 84.3

Batch Prepared

Number or Analyzed Analyst Lab
179746 08/16/17 16:59 NS1 TAL SAC
181202 08/24/17 18:44 SBC TAL SAC
179746 08/16/17 16:59 NS1 TAL SAC
181472 08/25/17 20:25 SBC TAL SAC
181348 08/25/17 17:44 NS1 TAL SAC
182248 08/30/17 17:25 SBC TAL SAC

Lab Sample ID: 320-30707-3

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
179743 08/16/17 15:55 TCS TAL SAC

TestAmerica Sacramento
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Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-55
Date Collected: 08/10/17 19:25
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)

Client Sample ID: 1735-56
Date Collected: 08/10/17 19:40
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Analysis D 2216

Client Sample ID: 1735-56
Date Collected: 08/10/17 19:40
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)

Client Sample ID: 1735-57
Date Collected: 08/10/17 19:45
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Analysis D 2216

Client Sample ID: 1735-57
Date Collected: 08/10/17 19:45
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE

Run

DL
DL

RE
RE

Run

Run

DL
DL

RE
RE

Run

Run

DL
DL

RE

Lab Chronicle

Dil
Factor

100

Dil
Factor

Dil

Factor

100

Dil
Factor
1

Dil
Factor

50

Initial
Amount
498¢g
498¢g

4989

Initial
Amount

Initial
Amount
498¢
4.98¢

5.05¢g

Initial
Amount

Initial
Amount
496 ¢
4.96 g

5.00 g
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Final
Amount
1.00 mL

1.00 mL

1.00 mL

Final
Amount

Final
Amount
1.00 mL

1.00 mL

1.00 mL

Final
Amount

Final
Amount
1.00 mL

1.00 mL

1.00 mL

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-3
Matrix: Solid
Percent Solids: 85.8

Batch Prepared
Number or Analyzed Analyst Lab
179746 08/16/17 16:59 NS1 TAL SAC
181202 08/24/17 18:51 SBC TAL SAC
179746 08/16/17 16:59 NS1 TAL SAC
181472 08/25/17 20:32 SBC TAL SAC
181348 08/25/17 17:44 NS1 TAL SAC
182248 08/30/17 17:32 SBC TAL SAC
Lab Sample ID: 320-30707-4
Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
179743 08/16/17 15:55 TCS TAL SAC
Lab Sample ID: 320-30707-4
Matrix: Solid
Percent Solids: 80.3
Batch Prepared
Number or Analyzed Analyst Lab
179746 08/16/17 16:59 NS1 TAL SAC
181202 08/24/17 18:58 SBC TAL SAC
179746 08/16/17 16:59 NS1 TAL SAC
181472 08/25/17 20:39 SBC TAL SAC
181348 08/25/17 17:44 NS1 TAL SAC
182248 08/30/17 17:39 SBC TAL SAC
Lab Sample ID: 320-30707-5
Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
179743 08/16/17 15:55 TCS TAL SAC
Lab Sample ID: 320-30707-5
Matrix: Solid
Percent Solids: 78.3
Batch Prepared
Number or Analyzed Analyst Lab
179746 08/16/17 16:59 NS1 TAL SAC
181202 08/24/17 19:05 SBC TAL SAC
179746 08/16/17 16:59 NS1 TAL SAC
181472 08/25/17 20:46 SBC TAL SAC
181348 08/25/17 17:44 NS1 TAL SAC
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Client: Shannon & Wilson, Inc

Project/Site: City of Fairbanks Fire Training Area

Client Sample ID: 1735-57
Date Collected: 08/10/17 19:45
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Analysis 537 (modified)

Client Sample ID: 1735-58
Date Collected: 08/10/17 19:55
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Analysis D 2216

Client Sample ID: 1735-58
Date Collected: 08/10/17 19:55
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)
Total/NA Prep SHAKE
Total/NA Analysis 537 (modified)

Client Sample ID: 168921
Date Collected: 08/14/17 12:50
Date Received: 08/15/17 09:35

Batch Batch
Prep Type Type Method
Total/NA Prep PFAS Prep
Total/NA Analysis WS-LC-0025 At1

Laboratory References:

Run
RE

Run

Run

DL
DL

RE
RE

Run

Lab Chronicle

Dil
Factor
1

Dil
Factor

Dil
Factor

50

Dil
Factor

Initial
Amount

Initial
Amount

Initial
Amount
5.03g

5.03g

5.03 g

Initial
Amount
1.00 mL

Final
Amount

Final
Amount

Final
Amount
1.00 mL

1.00 mL

1.00 mL

Final
Amount
1.66 mL

TestAmerica Job ID: 320-30707-1

Lab Sample ID: 320-30707-5
Matrix: Solid
Percent Solids: 78.3

Batch Prepared
Number or Analyzed Analyst Lab
182248 08/30/17 17:46 SBC TAL SAC

Lab Sample ID: 320-30707-6

Matrix: Solid
Batch Prepared
Number or Analyzed Analyst Lab
179743 08/16/17 15:55 TCS TAL SAC

Lab Sample ID: 320-30707-6
Matrix: Solid
Percent Solids: 92.7

Batch Prepared

Number or Analyzed Analyst Lab
179746 08/16/17 16:59 NS1 TAL SAC
181202 08/24/17 19:12 SBC TAL SAC
179746 08/16/17 16:59 NS1 TAL SAC
181472 08/25/17 20:53 SBC TAL SAC
181348 08/25/17 17:44 NS1 TAL SAC
182248 08/30/17 18:00 SBC TAL SAC

Lab Sample ID: 320-30707-7
Matrix: Water

Batch Prepared

Number or Analyzed Analyst Lab
179966 08/17/17 17:05 TON TAL SAC
181092 08/23/17 19:09 SBC TAL SAC

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Accreditation/Certification Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30909-4

1rofectjSite: Cit/ oyf airbanFs f ire Trainink Area
Laboratory: TestAmerica Sacramento

All accregitationsjcertiyications helg b/ this laborator/ are listegd . ot all accregitationsjcertiyications are aNNicable to this reNortd

Authority Program EPA Region Identification Number  Expiration Date
AlasFa g STU State 1rokram 40 ( ST-0)) 42-45-49
Ari8ona State 1rokram 7 Az 0905 05-44-49 7
ArFansas DEQ State 1rokram 6 55-0674 06-49-45
Caliyornia State 1rokram 7 2579 04-34-45
Colorago State 1rokram 5 CAO000uu 05-34-49 7
ConnecticHt State 1rokram 4 1L-0674 06-30-47

f loriga . EGA1 u E59) 90 06-30-45
weorkia State 1rokram u LA 04-27-45

L aKaii State 1rokram 7 LA 04-27-45
lllinois . EGA1 ) 200060 03-49-45
Bansas . EGA1 9 E-4039) 40-34-49
GA-M DoD EGA1 Qu65 04-20-45
QoHsiana . EGA1 6 30642 06-30-45
v aine State 1rokram 4 CA000u Ou-45-45

v ichikan State 1rokram ) 77u9 04-34-45

. eYaga State 1rokram 7 CAO000uu 09-34-45

. eK LamNshire . EGA1 4 2779 Ou-45-45

. eK Jerse/ . EGA1 2 CA00) 06-30-45

. eK OorF . EGA1 2 44666 Ou-04-45
x rekon . EGA1 40 uOu0 04-25-45
1enns/ IYania . EGA1 3 65-04292 03-34-45
TeRas . EGA1 6 T40u90u377 0) -34-45

( S fish & Wilgliye f egeral GE4u5355-0 09-34-45

( SDA f egeral 1330-44-00u36 42-30-49
(SE1A(CvV f egeral 4 CAO000uu 44-06-45

( tah . EGA1 5 CAO000uu 02-25-45

* irkinia . EGA1 3 u60295 03-4u-45
Washinkton State 1rokram 40 C)54 0)-0)-45
West * irkinia WU State 1rokram 3 7730C 42-34-49
W/ omink State 1rokram 5 5Tv S-G 04-27-49 Z

ZAccregitationjCertiyication reneKal Nengink - accregitationjcertiyication consigereg Yaligd

TestAmerica Sacramento
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Method Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1

Project/Site: City of Fairbanks Fire Training Area

Method Method Description Protocol Laboratory
537 (modified) Perfluorinated Hydrocarbons EPA TAL SAC
WS-LC-0025 At1  Perfluorinated Alkyl Substances TAL-SAC TAL SAC
D 2216 Percent Moisture ASTM TAL SAC

Protocol References:
ASTM = ASTM International
EPA = US Environmental Protection Agency
TAL-SAC = TestAmerica Laboratories, West Sacramento, Facility Standard Operating Procedure.

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

TestAmerica Sacramento
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Sample Summary
Client: Shannon & Wilson, Inc TestAmerica Job ID: 320-30707-1

Project/Site: City of Fairbanks Fire Training Area

Lab Sample ID Client Sample ID Matrix Collected Received

320-30707-1 1735-53 Solid 08/10/17 19:15 08/15/17 09:35
320-30707-2 1735-54 Solid 08/10/17 19:20 08/15/17 09:35
320-30707-3 1735-55 Solid 08/10/17 19:25 08/15/17 09:35
320-30707-4 1735-56 Solid 08/10/17 19:40 08/15/17 09:35
320-30707-5 1735-57 Solid 08/10/17 19:45 08/15/17 09:35
320-30707-6 1735-58 Solid 08/10/17 19:55 08/15/17 09:35
320-30707-7 168921 Water 08/14/17 12:50 08/15/17 09:35
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Login Sample Receipt Checklist

Client: Shannon & Wilson, Inc Job Number: 320-30707-1

Login Number: 30707 List Source: TestAmerica Sacramento
List Number: 1
Creator: Turpen, Troy

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate =~ True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Sacramento
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Laboratory Data Review Checklist

Completed By:

Marcy Nadel

Title:

Geologist

Date:

September 6, 2017

CS Report Name:

City of Fairbanks Fire Training Area

Report Date:

September 1, 2017

Consultant Firm:

Shannon & Wilson, Inc.

Laboratory Name:

TestAmerica Laboratories, Inc.

Laboratory Report Number:

320-30707-1

ADEC File Number:

102.38.182

Hazard Identification Number:

26309
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320-30707-1

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

“ Yes & No Comments:

ADEC has not approved an analytical laboratory for analysis of PFCs. However, the laboratory is
certified for perfluorinated alkyl acids in drinking water analysis by the National Environmental
Laboratory Accreditation Program (NELAP) in Oregon.

b. If the samples were transferred to another “network” laboratory or sub-contracted to an
alternate laboratory, was the laboratory performing the analyses ADEC CS approved?

T Yes @& No Comments:

Analysis were performed by TestAmerica Laboratories, Inc. in West Sacramento, CA.

2. Chain of Custody (CoC)

a. CoC information completed, signed, and dated (including released/received by)?

& Yes ¢ No Comments:

b. Correct Analyses requested?

&% Yes ( No Comments:

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?

« Yes ¢ No Comments:

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

&% Yes (" No Comments:

Analysis of PFCs does not require a preservative other than temperature control.

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?

« Yes ¢ No Comments:

The sample receipt form notes that the samples were received in good condition.

September 2017 Page 2



320-30707-1

d. If there were any discrepancies, were they documented? For example, incorrect sample
containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

“ Yes & No Comments:

N/A; there were no discrepancies reported by the laboratory.

e. Data quality or usability affected?

Comments:

The data quality and usability were unaffected; see above.

4. Case Narrative

a. Present and understandable?

# Yes ¢ No Comments:

b. Discrepancies, errors, or QC failures identified by the lab?

* Yes  No Comments:

The laboratory notes that the samples arrived in good condition, properly preserved, and that the
temperature of the sample cooler upon receipt at the laboratory was 0.7° C.

The Isotope Dilution Analyte (IDA) recoveries associated with 1735-55, 1735-58, and several QC
samples are below the method recommended limits for one or more analytes.

Samples 1735-53, 1735-54, 1735-55, 1735-56, 1735-57, and 1735-58 were diluted to bring the
concentration of one or more target analytes within the calibration range. Elevated reporting limits
(RLs) are provided.

The laboratory control sample / laboratory control sample duplicate (LCS/LCSD) for preparation
batch 320-179746 and analytical batch 320-181156 recovered outside control limits for PFTriA.

The laboratory notes that there was insufficient sample volume available to perform a matrix spike
(MS) and MS duplicate (MSD) associated with preparation batch 320-179966.

The laboratory notes that water sample 168921 contained sediment that was yellow-brown in color.

The laboratory notes that there were two QC errors associated with the MS/MSD samples for soil
preparation batch 320-179746. The laboratory project manager confirms that this MS/MSD was
performed on a sample not included in this work order. These results were not included in the
laboratory report.
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320-30707-1

c. Were all corrective actions documented?

* Yes ¢ No Comments:

The project samples associated with the LCS/LCSD recovery failure for PFTriA were re-prepared
outside holding time. The laboratory report includes both sets of data, but the original results are
reported in the laboratory EDD.

An LCS and LCSD were extracted with preparation batch 320-179966 to demonstrate analytical
method accuracy and precision.

d. What is the effect on data quality/usability according to the case narrative?

Comments:

The laboratory notes that data quality is not considered affected if the IDA signal-to-noise ratio is
greater than 10:1.

5. Samples Results

a. Correct analyses performed/reported as requested on COC?

# Yes ¢ No Comments:

b. All applicable holding times met?

* Yes ¢ No Comments:

The laboratory indicates that the soil samples were analyzed using solid phase extraction (SPE). The
14-day hold time for extraction and 40-day hold time for analysis were met. The project soil samples
were re-prepared outside of hold time; however, the original results are reported.

Water sample 168921 was analyzed using direct injection and in-line analysis. The 28-day hold time
for analysis using direct aqueous injection (DAI) was met.

c. All soils reported on a dry weight basis?

#* Yes ¢ No Comments:

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for
the project?

* Yes ¢ No Comments:

The soil sample LOQs, equivalent to the TestAmerica Reporting Limits (RLs), are less than
applicable ADEC migration-to-groundwater soil cleanup levels for PFOS and PFOA, where
applicable for non-detect results.

The water sample LOQs are also less than applicable EPA lifetime drinking water health advisory
levels and ADEC groundwater cleanup levels for PFOS and PFOA.
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320-30707-1

e. Data quality or usability affected?

" Yes & No Comments:

The data quality and usability were not affected.

6. QC Samples

a. Method Blank

1. One method blank reported per matrix, analysis and 20 samples?

# Yes ¢ No Comments:

Method blanks 320-179746/1-A and 320-181348/1-A were analyzed for the soil samples included in
this work order. Method blank 320-179966/1-A was analyzed for the water sample in this work order.

ii. All method blank results less than limit of quantitation (LOQ)?

#* Yes ¢ No Comments:

iii. If above LOQ, what samples are affected?

Comments:

N/A; PFCs were not detected in each of the three method blank samples.

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

" Yes & No Comments:

Qualification of the results was not required; see above.

v. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

1. Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

* Yes ¢ No Comments:

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and
20 samples?

T Yes & No Comments:

Metals and inorganics were not analyzed as part of this work order.
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320-30707-1

iii. Accuracy — All percent re