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LHA lifetime health advisory level

LOD limit of detection

LOQ limit of quantitation

MB method blank

NAVD North American Vertical Datum
ng/kg nanograms per kilogram

ng/L nanograms per liter

NGVD National Geodetic Vertical Datum
PCB polychlorinated biphenyls

PFAS per- and polyfluoroalkyl substances
PFBS perfluorobutane sulfonic acid

PFHpA perfluoroheptanoic acid

PFHxXS perfluorohexane sulfonic acid

PFNA perfluorononanoic acid

PFOA perfluorooctanoic acid

PFOS perfluorooctane sulfonate

QcC quality control

QEP qualified environmental professional
R&M R&M Consultants, Inc.

RPD relative percent difference

APRIL2019 PAGE IV R&M No.2393.03



FINAL 2018 PFAS GROUNDWATER CHARACTERIZATION FAIRBANKS INTERNATIONAL AIRPORT

FAI—SITEWIDE PFAS FAIRBANKS, ALASKA
SDG sample delivery group

TIN triangle irregular network

T™MW temporary monitoring well

USGS U.S. Geological Survey

WGS World Geodetic System

APRIL2019 PAGEV R&M No.2393.03



FINAL 2018 PFAS GROUNDWATER CHARACTERIZATION FAIRBANKS INTERNATIONAL AIRPORT
FAI—SITEWIDE PFAS FAIRBANKS, ALASKA

EXECUTIVE SUMMARY

The Alaska Department of Transportation and Public Facilities (DOT&PF) Fairbanks International
Airport (FAI) retained R&M Consultants, Inc. (R&M) to conduct a groundwater characterization to
investigate per- and polyfluoroalkyl substances (PFAS) contamination detected in groundwater
during 2017 at FAIL The field investigation occurred in two mobilizations from 10 August to 18 August
and 4 October to 6 October 2018.

The objectives of the field investigation were as follows:

e Prepare an Alaska Department of Environmental Conservation (ADEC) approved PFAS
Groundwater Characterization Plan

e Characterize and begin delineation of PFAS groundwater contamination associated with
past aqueous film forming foam (AFFF) use at FAI based on the following:
0 Horizontal Groundwater Delineation
o Vertical Groundwater Migration Profile
0 Source Soil Profile
0 Groundwater Flow Direction
0 Chena River PFAS Migration

¢ Investigate potential PFAS contamination intermingling with the City of Fairbanks Regional
Fire Training Center Burn Pit PFAS plume (ADEC File Number 102.38.182)

INVESTIGATION OBSERVATIONS AND RESULTS

The PFAS analytes perfluorobutane sulfonic acid (PFBS), perfluoroheptanoic acid (PFHpA),
perfluorohexane sulfonic acid (PFHxS), perfluorononanoic acid (PFNA), perfluorooctane sulfonate
(PFOS), and perfluorooctanoic acid (PFOA) are considered contaminants of concern (COC) for the
project. Chemical testing results from soil samples were compared to the most stringent 18 Alaska
Administrative Code (AAC) 75 cleanup levels for PFOS and PFOA. Remaining analytes do not have
assigned soil cleanup levels. PFOS and PFOA were detected above soil cleanup levels (3,000 and
1,700 nanograms per kilogram [ng/kg], respectively) at the FAI fire training area (FTA) and aircraft
rescue and firefighting (ARFF) source areas at up to 3,000,000 and 42,000 ng/kg, respectively.

Water sample (surface and groundwater) results were compared to ADEC action levels from the
ADEC Technical Memorandum “Action Levels for PFAS in Water and Guidance on Sampling
Groundwater and Drinking Water.” PFBS exceeded the 2,000 nanogram per liter (ng/L) action level
in groundwater from the upper sample from the FTA source area (TW101) at 9,000 ng/L. The five
PFAS summation results were calculated by summing the individual results for PFHpA, PFHXS, PFNA,
PFOS, and PFOA. Five PFAS summation results exceeded the 70 ng/L action level in samples from 25
of 44 temporary monitoring wells or existing monitoring wells and four of 17 surface water locations
at concentrations between 75 and 740,000 ng/L.

INVESTIGATION CONCLUSIONS

Soil samples collected from near the FTA and ARFF source areas indicate that a significant quantity
of PFAS contamination remains available for migration to groundwater at the FTA source area and
alessor amount at the ARFF source area. Two major areas of contaminated groundwater exceeding
the ADEC action level for the five PFAS summation analytes were identified starting at the FTA, ARFF,
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and the ramp immediately southeast of the FAI Terminal. These contaminated zones appear to
extend from the source areas to the southwest bank of the Chena River. Two minor areas of
contamination are expected to be of limited extent and were identified with origins along the
northwest side of the northeast half of Runway 2L-20R. The northeast area of contamination
presentinthe Dale Road Neighborhood is associated with an unknown source based on results from
this investigation and groundwater flow direction in the area.

Groundwater in the area is primarily controlled by the Tanana River and flows to the northwest
across FAlL. The Chena River, permafrost, and bedrock located northwest of FAI appear to cause
groundwater to turn from the northwest to the southwest along the northwest boundary of FAI,
generally along the course of the Chena River.

PFAS contamination, especially at the current FTA, appears to extend to a significant vertical depth.
The deepest sample at the FTA Source Area from 116 feet below groundwater (bgw) exceeded the
70 ng/L action level at 330 ng/L. The vertical characterization sampling location across the Chena
River from the area of contamination associated with the FTA Contaminated Zone shows an initial
decrease in PFAS concentration followed by an increase at 40 feet bgw before continuing to
decrease. The Chena River appears to shield the upper aquifer from contaminant migration on the
downgradient side. The Central Contaminated Zone exceeding the action level in the Dale Road
Neighborhood exhibit vertical chemical stratification due to groundwater interactions between the
Chena and Tanana Rivers.

Contaminated zone boundaries are coarsely bound by chemical results and rely heavily on
presumed groundwater flow direction. Contamination associated with the City of Fairbanks
Regional Fire Training Center PFAS Source Area appears to be migrating across the northeast FAI
property boundary based on soil and groundwater results.

RECOMMENDATIONS

R&M provides the following recommendations regarding COC for FAI:

e The six PFAS analytes (PFBS, PFHpA, PFHXS, PFNA, PFOS, and PFOA) should be maintained as
COC for the Site.

R&M provides the following recommendations regarding investigation derived waste disposal:

e Containerized waste water IDW should be disposed by an ADEC approved waste contractor
and should be assumed to contain petroleum hydrocarbon as well as PFAS contaminants
due to the presence of multiple existing ADEC listed contaminated sites within the
investigation area. There are four waste water 55-gallon drums from this investigation.

R&M provides the following recommendations regarding further investigation of PFAS
contamination related to AFFF use at FAI:

e Investigate the data gaps identified by this report (horizontal and vertical delineation,
groundwater flow (contaminant migration), and contaminant source).

e Design and install a long-term groundwater monitoring well and surface water sampling
network to monitor contamination associated with the various PFAS source areas over time
and in coordination with ADEC.
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e Consider targeted source area remediation of soil and/or groundwater to reduce the
quantity of PFAS contaminants in the environment.

e The City of Fairbanks should be informed of data indicating the apparent migration of
contamination associated with the City Source Area onto FAI property.
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1.0 INTRODUCTION

The Alaska Department of Transportation and Public Facilities (DOT&PF) Fairbanks International
Airport (FAI) retained R&M Consultants, Inc. (R&M) under Professional Services Agreement 025-6-1-
041, Notice to Proceed Number P2-1 to investigate the per- and polyfluoroalkyl substances (PFAS)
detected in groundwater during 2017. FAIl is listed as FIA — Sitewide PFAS (Site) with Alaska
Department of Environmental Conservation (ADEC) File Number 100.38.277 and a Hazard
Identification of 26816. The Site includes the entire FAI property and the associated PFAS
groundwater contamination area extending offsite to the north and west. Significant groundwater
testing of private water supply wells to the north and west of FAI has been conducted by Shannon
& Wilson, Inc. for FAl in 2017 and 2018. Additional information about the Site is provided in Section
2.0 (Site Description) Drawings A-o01 and A-02 provide location and vicinity and site feature maps of
the project area (Appendix A). Drawing A-03 provides an overview of the investigation area and
locations.

Activities were performed in accordance with the approved PFAS Groundwater Characterization
Plan (Work Plan) (R&M, 2018), 18 Alaska Administrative Code (AAC) 75 (ADEC, 2018a), and ADEC Field
Sampling Guidance (ADEC, 2017d). This investigation was designed to begin delineation of PFAS
groundwater contamination originating on FAI from past aqueous film forming foam (AFFF) use.

1.1 INVESTIGATION OBJECTIVES
The objectives of the field investigation were as follows:

e Prepare an ADEC approved PFAS Groundwater Characterization Plan
e Characterize and begin delineation of PFAS groundwater contamination associated with
past AFFF use at FAI based on the following:
0 Horizontal Groundwater Delineation
o Vertical Groundwater Migration Profile
0 Source Soil Profile
o0 Groundwater Flow Direction
0 Chena River PFAS Migration
e Investigate potential PFAS contamination intermingling with the City of Fairbanks Regional
Fire Training Center Burn Pit PFAS plume (ADEC File Number 102.38.182)

1.2 CONTAMINANTS OF POTENTIAL CONCERN

Based on past site use and the scope of this characterization, PFAS are considered contaminants of
potential concern (COPC). PFAS that will be investigated include the following compounds:

Perfluorobutane sulfonic acid (PFBS)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonic acid (PFHxS)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
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1.3 WORK PLAN CHANGES AND DECISION POINT APPROVALS

Two changes were made to the approved Work Plan and one decision point was approved to select
additional sampling locations as described in the following sections.

1.3.1 WOoRK PLAN CHANGE #1

The phased investigation approach was altered due to significant delays at the selected analytical
laboratory, Test America — Sacramento. These delays precluded having chemical samples analyzed
on rush turnarounds times. Changes due to laboratory delays were made to maintain the ability to
select additional sampling locations based on Phase | results. ADEC approved changes on 25 July
2018 (Appendix J). This impacted the proposed approach as follows:

e Advanced Phase | investigation locations as planned

e Demobilized and waited for data from Test America

e Combined Phase Il and lll into a single phase and selected locations based on Phase | results
e Remobilized the drill rig and sampled combined Phase II/lll locations

1.3.2 WORK PLAN CHANGE #2

Field staking of proposed investigation locations led to alteration of 26 and deletion of four
locations. Locations were primarily moved to avoid potential or perceived private property conflicts,
obvious utility conflicts, or to prevent impacts to residents during drilling. The four locations deleted
were solely from Phase Il or Phase Il and resulted from access issues. A detailed list of the altered
and deleted locations along with reasoning for the change and the presumed effect the change may
have on the investigation are provided in Appendix J. ADEC approved changes on 2 August 2018

1.3.3 DECISION POINT APPROVAL #1

Following receipt and preliminary analysis of Phase | chemical data, 11 locations were selected for
the combined Phase /11l investigation. Originally, 15 locations were planned for a combined Phase
[1I711l. Due to data gaps surrounding vertical migration and extent, a reduction in the number of
locations was proposed to gain additional data to understand the vertical nature of contamination.

The locations and reasoning for selection are provided below:

e TWi23a: Carry over from Phase | (Sample at approximately 1 to 2 feet below groundwater
[bgw])

e TW216: Increase understanding of how PFAS contamination from the fire training area (FTA)
is migrating (Sample at 5 feet bgw).

e TW210a and TW202: Refine the PFAS contamination boundary exceeding the action level in
the Dale Road Neighborhood and sample at approximately 1-2 feet bgw.

e TW208a and TW21n: Understand vertical contaminant migration in the Dale Road
Neighborhood (Sample at 25 feet bgw).

e TW310, TW218a and TW219: Understand vertical contaminant migration and refine the
boundary of contaminants above action levels in the vicinity of the Dale Road Neighborhood
by sampling at approximately 5 and 25 feet bgw.
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e TW207a and TW302a: Understand contaminant migration (horizontal and vertical) in the
vicinity of Trail Breaker Kennels (Sample at 5 and 25 feet below groundwater).

e SW2o01: Refine boundary of contaminants above action levels southeast of the FTA (Sample
surface water at approximately 1 foot below the surface)

ADEC approved the proposed Phase II/1ll investigation locations and approach on 19 September
2018.

1.3.4 PROPOSED CLEANUP AND ACTION LEVEL CHANGES

The Work Plan referenced groundwater cleanup levels published in 18 AAC 75 (ADEC, 2018a). The
Environmental Protection Agency (EPA) has set a lifetime health advisory level (LHA) of 70
nanograms per liter (ng/L) for the sum of PFOA and PFOS concentrations. For the Work Plan, ADEC
recommended that 65 ng/L be used based on the calculation method for the LHA which rounds the
calculated value to a single significant digit.

In August 2018, ADEC released a Technical Memorandum instituting new action levels for PFAS
analytes in groundwater and drinking water (ADEC, 2018b). This guidance established a combined
action level of 70 ng/L for the summation of analytes PFHpA, PFHxS, PFNA, PFOS, and PFOA (five
PFAS summation) and 2,000 ng/L for the analyte PFBS. Non-detect values will be managed in
accordance with ADEC guidance for the combined action level (ADEC, 2018b and ADEC, 2012). Action
levels promulgated by the August 2018 technical memorandum are used by this report.
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2.0 SITE DESCRIPTION

The Site is an international cargo and passenger facility located approximately five miles southwest
of the urban center of Fairbanks, Alaska. FAl is situated northeast of the confluence of the Chena
and Tanana rivers (Drawing A-01). FAl is situated within the Chena and Tanana River floodplains and
is bordered to the south by the Tanana River and to the west and north by the Chena River.

FAl'is located in Township 1 South, Range 1 West, and Sections 18, 19, and 30 and Township 1 South,
Range 2 West, and Sections 13, 23, 24, 25, and 26 of the Fairbanks Meridian. The Site is located in the
Fairbanks D-2 U.S. Geological Survey (USGS) 15-minute quadrangle. Primary access to FAl is provided
by Airport Way running along the northwest side of the airport. The investigation area is shown in
overview on Drawings A-02 and A-03, and investigation locations are shown on Drawings A-03.
Drawing A-os provides location information for each investigation location. Historical aerial
photographs of the FAl area are provided as Drawings A-07 and A-08.

TABLE 2-1: SUMMARIZED SITE DETAILS

Site Data Category Description
Site Name FIA — Sitewide PFAS
Latitude / Longitude 64.813025 North / 147.873165 West in the WGS 1984 datum
Street Address 6450 Airport Way; Fairbanks International Airport, Fairbanks, AK 99709
Current Land Use International cargo and passenger airport
Past Land Use International cargo and passenger airport
NOTES:

For definitions, see the Acronyms and Abbreviations table.

2.1 TOPOGRAPHY

The FAI property is a relatively flat area located on abandoned channels and deposits of the Chena
and Tanana River floodplains.

2.2  SURFACE DRAINAGE

Numerous ponds formed by construction activities are present at FAland are presumed to represent
the groundwater table elevation in the unconfined aquifer present in the alluvial floodplain
deposits. Notable ponds from construction or grading related activity include Drainage Ponds
located northwest of the passenger terminal, the Float Pond located southeast of Runway 2L - 20R,
and a former material site that later flooded located southeast of the developed airfield.

Several backchannel water ways of the Tanana River are located on the south and southeast sides
of FAI property, including an oxbow lake that wraps around the east, south, and west sides of the
FTA. The Chena River is located to the north and west and the Tanana River is located to the south
of FAI. Drawing A-02 shows the locations of major surface water bodies.
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2.3  GENERAL GEOLOGY

FAl is within the Tanana-Kuskokwim Lowland physiographic province (Wahrhaftig, 1965). The
idealized soil column in undisturbed areas around FAI consist of fine sand and silt over-bank
deposits overlying generally cleaner and coarser channel deposits of sand and gravel with cobbles
(Péwé and Bell, 1976). The thickness of the finer-grained surface deposits typically increases with
distance from the active Chena and Tanana River channels. In the Fairbanks area, these alluvial
deposits are reported to extend to depths of approximately 400 to 600 feet.

The shallow soil column across most of the airport has been altered during past construction
projects and developments. Reworked and variable surface materials are now present in many of
these areas and range from elevated engineered fills to fine-grained organic rich soils used to
backfill drainage channels, wetlands, and old borrow pits. Drawings A-07 and A-08 provide historical
aerial photographs of the area.

Permafrost occurs sporadically within the Tanana floodplain and has been encountered at FAI
during past geotechnical investigations. The area has been mapped as being generally underlain by
numerous isolated masses of permafrost (Ferrains, 1965). Permafrost, when present, is typically
found under wetter areas covered with relatively dense vegetation. It generally occurs as
segregated ice in the soil pore spaces or as coatings around soil particles, rather than large ice
masses (Péwé, 1982). Otherwise permafrost has not been reported at FAI under the active river
channels and surfaces disturbed or reworked for the existing airport facilities and pavements.

2.4 GROUNDWATER CONDITIONS

Groundwater has been observed between approximately the surface and 12 feet below ground
surface (bgs) by past environmental and geotechnical investigations (R&M, 2017; R&M, 2007; R&M,
2006; R&M, 2005; R&M, 2004; R&M, 2003; R&M, 2001; R&M, 2000; and S&W, 1991). Additionally, a
1996 USGS report on groundwater in the alluvial plain between the Tanana and Chena Rivers was
reviewed (USGS, 1996). This investigation also collected groundwater elevation data to determine
flow conditions in August 2018. Based on the presence of the Chena and Tanana Rivers, the assumed
moderate to high permeability of alluvial soils, and the relatively flat topography of FAI,
groundwater flow is expected to be relatively complex. Groundwater elevation contours and
interpreted flow conditions are presented for different flood stages of the Chena and Tanana Rivers
in 1986, 1987, 1988, and 2018 on Drawing A-06.

2.4.1 PREVIOUS GROUNDWATER FLOW INVESTIGATIONS (USGS, 1996)

The 1996 USGS report indicates that groundwater flows from east/southeast to west/northwest
across FAI property. Due to permafrost and bedrock located west to northwest of the Chena River,
groundwater flow appears to turn approximately 9o degrees to the south-southwest / southwest
generally along the course of the Chena River (Péwé and Bell, 1976). The 1996 USGS report best
shows this turn in groundwater flow direction in the 1986 data set, but it is also present in the 1987
and 1988 data sets. This flow pattern indicates that significant vertical flow gradients, based on
general modeling of regional groundwater flow (Fetter, 2001) are interpreted to exist along the
western boundary of FAl along the Chena River.
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2.4.2 2018 GROUNDWATER FLOW INVESTIGATION

Temporary monitoring wells selected in the Work Plan were surveyed with differential level loops
to provide accurate elevation data. This data was used to perform three-point solutions to calculate
groundwater contours for each triangle defined by each group of three elevation points. This
triangle irregular network (TIN) is presented as Drawing A-04. The groundwater contours generated
fromthe 2018 survey data are consistent with conditions documented by the 1986 and 1987 datasets
somewhere between the high-stages of the Chena and Tanana Rivers. Review of river level gage
data (Appendix F) indicate that the Tanana River was at high-stage and the Chena River at mid-stage
at the time groundwater depths where measured in August 2018.

An apparently large variance in groundwater elevation of 4 to 8 feet is expected to result from 1980s
groundwater elevations being reported in the National Geodetic Vertical Datum (NGVD) 1929
vertical datum, while 2018 data are presented in the more recent North American Vertical Datum
(NAVD) 1988 vertical datum. In the FAI area the difference between the two datums is
approximately 3 to 5 feet from the 1929 t0 1988 datum based on National Geodetic Survey vertical
control datasheets (Appendix F). Taking into account the datum elevation shift, 2018 results are
consistent with the earlier datasets, especially July 1987 when the Tanana was at high-stage.

2.5 CLIMATE

Based on climate data (1949 to 2012) recorded at the Fairbanks International Airport, Alaska
(502968) weather station, the mean annual air temperature was 27 degrees Fahrenheit (°F), with
minimum and maximum monthly averages of approximately -10 °F (January) and 62 °F (July),
respectively. The area received an average of 10.5 inches of precipitation per year, with a maximum
monthly mean of approximately 1.9 inches in July (WRCC, 2018).

2.6 PREVIOUS INVESTIGATIONS

Three limited investigations into PFAS contamination of groundwater associated with fire response
and training activities at FAI have occurred. A fourth investigation is ongoing to investigate PFAS
contamination associated with the City of Fairbanks FTA (Section 2.6.4). One investigation (Section
2.6.1) is ongoing to characterize the nature and extent of PFAS contamination in drinking water
wells located downgradient of FAI (between FAl and the Chena River). The other two investigations
collected limited PFOA and PFOS data for groundwater and surface water within the FAI property
boundary (Sections 2.6.2 and 2.6.3). The investigations and associated results are summarized below.

2.6.1 WATER WELL PFAS SAMPLING (2017 T0 2018)

An ongoing investigation by Shannon & Wilson, Inc. to determine PFAS impacts to private water
wells located between FAl and the Chena River and the north bank of the Chena started in 2017 and
continues into 2018. As of 30 November 2018, of 193 wells sampled, 188 have results published with
102 exceeding and 86 below the 70 ng/L action level (five PFAS summation) with 5 results
outstanding. Limited data is available on well screen and pump depths for the private water wells
that have been sampled by this investigation.
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2.6.2 DON BENNETT SHOOTING RANGE PFOA/PFOS SAMPLING (2017)

Based on the investigation report (Brice, 2017), four temporary monitoring wells (TMW) were
installed to collect a single groundwater sample for PFOA and PFOS analysis in August 2017. Three
were located from within the shooting range berm and one was located approximately 300 feet
northwest of the firing line. One TMW from within the bermed area exceeded the 400 ng/L PFOS
cleanup level at 646 ng/Land all TMW from within the bermed area exceeded the 65 ng/L LHA (78.0
to 670 ng/L). The single TMW from outside the bermed area had a combined PFOS/PFOA result of

57.1ng/L.
2.6.3 FAI AFFF WATER MONITORING REPORT (2017)

Based on the sampling report (SLR, 2017), PFOA and PFOS groundwater and surface water samples
were collected from six existing monitoring wells and four surface water bodies within the FAI
property boundary. Samples from wells in the former drainage pond area northwest of the Alaska
Airlines Cargo office and the Former MarkAir Warehouse exceeded ADEC cleanup levels for PFOA
and PFOS. Wells from near the Tesoro Petroleum Terminal, outside the passenger terminal,
northwest of the Alaska Airlines Cargo office, and from the Former MarkAir Warehouse exceeded
the LHA. The monitoring wells from near the Federal Aviation Administration (FAA) East Ramp
Control Tower and the Tesoro Tank Farm were below the cleanup and the LHA. Results exceeding
groundwater cleanup levels and the LHA are summarized below:

e PFOA exceeded the 400 ng/L cleanup level at 610 and 850 ng/L in monitoring wells MW-11
and MW-15,

e PFOS exceeded the 400 ng/L cleanup level at 5,500 and 18,000 ng/L in monitoring wells
MW-11 and MW-15.

e The LHA of 65 ng/L was exceeded in monitoring wells MW-11, MW-15, MW-23, and Sentry
with concentrations ranging from 9o to 18,850 ng/L.

Surface water samples from the Float Pond, the North Terminal Pond, and the Jet Ski Pond were
non-detect or below cleanup levels and the LHA for PFOA and PFOS. Surface water samples from the
Land Farm Pond and South Terminal Pond exceeded the 65 ng/L LHA at 1,560 and 321 ng/L,
respectively. The Land Farm Pond also exceeded the 400 ng/L groundwater cleanup level for PFOS
at 1,300 ng/L.

2.6.4 CiTY OF FAIRBANKS FIRE TRAINING AREA (2014 - 2018)

A search of the ADEC contaminated sites database provided the following information. In 2014 a
site investigation was conducted associated with the closure of the burn pit (a.k.a. combustible
liquids pit) at the Fairbanks Regional Fire Training Center. The pit was constructed in 1987 and used
for firefighting exercises for about 20 years. These exercises consisted of filling the pit with water,
adding fuel (jet, diesel, and/or gasoline) to float on water and then igniting and extinguishing fires.
The pit is reported to have not been used for about 10 years. The pit can be identified from satellite
imagery as a circular feature and is reported about 40 feet in diameter with a concrete rim, 2 feet of
gravel, and a liner. To prepare the pit for decommissioning, samples were collected from standing
water and sediment in the pit. Petroleum and PFAS compounds were detected in water. ADEC
recommended further characterization data before determining disposition of the contents of the
pit as polychlorinated biphenyls (PCB) were reported as non-detect at elevated reporting limits and
the solid material was not analyzed for PFAS. PFAS were detected in the water samples collected

APRIL2019 PAGE 7 R&M No.2393.03



FINAL 2018 PFAS GROUNDWATER CHARACTERIZATION FAIRBANKS INTERNATIONAL AIRPORT
FAI—SITEWIDE PFAS FAIRBANKS, ALASKA

from the pit. ADEC recommended further site characterization to include sampling of soil and
groundwater for petroleum and PFAS.

2.7 ALTERNATE WATER SOURCES

FAl enacted a project in the summer of 2018 to connect residences with wells impacted by PFAS
contamination exceeding the action level to the College Utilities public water system. As of 30
November 2018, 61 residences have been connected to the public water system. An additional 23
residential claims are under review to determine status by the DOT&PF Department of Risk
Management. FAl continues to provide deliveries of drinking water to affected residences on an as
needed basis.

2.8 POTENTIAL CONTAMINATION SOURCES

The following information was provided by FAl emergency response staff in February 2018. Historic
AFFF releases are due to emergency response and training. FAl indicated that protein based foams
were used at the airport prior to PFAS based foams. Protein based foams were most likely used at
the airport in the 1970s and PFAS based took over in the early 1980s. PFAS based foams have been
used at FAl since they became the normal foams required by FAA for Aircraft Rescue and Firefighting
(ARFF) use. Foams believed to contain either PFOS/PFOA or those that degrade to PFOA have been
used at the airport until approximately spring of 2017. Old PFAS (8 carbon chain [C8]) based foams
were removed from airport property including in ARFF vehicles in January 2018 and replaced with
six carbon chain (C6) PFAS based foams in February 2018. The corresponding alpha identifiers
presented below are also displayed on Drawing A-03.

A. AFFF Use Location Name: Current Fire Training Area/Pit
Approximate Date of AFFF Use (time frame, year, etc.): 1993 to present.
Approximate Volume and Frequency of AFFF Used: 50 to 100 gallons per year.
Description of AFFF Use: ARFF training with live fires, contained within a lined pit.

B. AFFF Use Location Name: Former Land Farm
Approximate Date of AFFF Use (time frame, year, etc.): Not applicable.
Approximate Volume and Frequency of AFFF Used: Not applicable.
Description of AFFF Use: The land farm was constructed in 1991. Materials excavated from the
former fire training area (refer to C) during the remediation of the former fire training area were
placed in the lined land farm area for treatment. These excavated materials are known to have
been contaminated with petroleum products. It is assumed that these soils would have been
contaminated with AFFF compounds in addition to petroleum products based on the fire
training (with AFFF) activities that occurred at the former fire training area.

C. AFFF Use Location Name: Former Fire Training Area/Pit
Approximate Date of AFFF Use (time frame, year, etc.): Late 1970s to early 1980s, until 1993.
Approximate Volume and Frequency of AFFF Used: 200 or more gallons a year, monthly
discharges.
Description of AFFF Use: ARFF training with live fires, contained within an unlined pit.

D. AFFF Use Location Name: Former Interim Fire Training Area/Pit
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Approximate Date of AFFF Use (time frame, year, etc.): Unknown — most likely between mid-1990
when cleanup up of the Former Fire Training Area was occurring to 1993 when construction of
the current Fire Training Area/Pit was completed.

Approximate Volume and Frequency of AFFF Used: Unknown — most likely 200 or more gallons
a year, monthly discharges, based on similar uses of the Former Fire Training Area/Pit.
Description of AFFF Use: Monthly ARFF live fire training.

E. AFFF Use Location Name: Apparatus Water Drafting Training Site (Land Farm Pond)
Approximate Date of AFFF Use: 1998 through 2009.
Approximate Volume and Frequency of AFFF Used: No AFFF use known, doing drafting training
(priming the fire pump with water) for 4 trainees a year on 4 apparatus.
Description of AFFF Use: AFFF in the lines would be drawn down into the pump due to suction
placed on the system trying to pick up a draft (water flow) from a static water source.

F. AFFF Use Location Name: South Deicing Basin Discharge Culvert
Approximate Date of AFFF Use (time frame, year, etc.): 1998 through 2017 (truck cleanout rinse
waters), 1998-2009 (target practice).
Approximate Volume and Frequency of AFFF Used: Approximate 30 gallons a year.
Description of AFFF Use: When ARFF truck AFFF tanks needed to be cleaned out, rinse waters
from the trucks would be sprayed into the deicing basins. Basins are (generally) drained and
discharged to the utilities after spring thaw, but any collected storm water after the spring thaw
discharge is let to the environment. The discharge goes through a culvert releasing to the field
to the south. During the deicing season, snow laden with glycol is stored directly west of the
basin. These snow dumps were used as a three dimensional object for foam target practice and
operational checks.

G. AFFF Use Location Name: ARFF Station Ramp Side
Approximate Date of AFFF Use (time frame, year, etc.): Early 1970s until 2007.
Approximate Volume and Frequency of AFFF Used: More than 1,000 gallons total, regular
discharges of 5 or more gallons monthly if not weekly.
Description of AFFF Use: Every aspect of operational use, including emergency application had
occurred at the station. There were multiple types of foam used as well, 6 percent AFFF, Medium
and High Expansion foam, and standard class B, 3 percent going back to the origin of foam use
in aviation.

H. AFFF Use Location Name: Original Fire Training Pit and ARFF Station Back Parking lot
Approximate Date of AFFF Use (time frame, year, etc.): Establishment of station early 1970s, late
19605 — 2007.

Approximate Volume and Frequency of AFFF Used: 1,000 or more gallons total over the years,
exact amount unknown

Description of AFFF Use: There was also a 1970s fire training pit. At this location where fuel and
foam were fought directly on the ground for training. This is also where the west parking lot
hydrant was utilized to perform the foam inductor skills for Firefighter Il.

. AFFF Use Location Name: Ditch Adjacent to Alaska Airlines Building
Approximate Date of AFFF Use (time frame, year, etc.): 1970s to 2015
Approximate Volume and Frequency of AFFF Used: 100 gallons total via sporadic use, mainly
emergency responses.
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Description of AFFF Use: Omni van fire, major Cargolux fuel spill, occasional apparatus testing
or cert inspection. Drains from west ramp end up here.

J. AFFF Use Location Name: Wein Lake Pond Drain
Approximate Date of AFFF Use (time frame, year, etc.): When the drain system was built, until
2015. Last fire in parking lot was spring 2017 and only water was used.
Approximate Volume and Frequency of AFFF Used: Estimated 1,000 or more gallons (actual
quantity is unknown), drains directly from station and ramp. Multiple vehicle fires in parking
lot and on concourse.
Description of AFFF Use: Truck checks, training, FAA inspections, truck maintenance.

K. AFFF Use Location Name: Everts Hanger Fire
Approximate Date of AFFF Use (time frame, year, etc.): 2013.
Approximate Volume and Frequency of AFFF Used: 40 gallons (uncertain quantity), 1 time use.
Description of AFFF Use: Aircraft fuel fire in hanger, 40 gallons flowed on aircraft.

L. AFFF Use Location Name: Brooks DC-4 Fire
Approximate Date of AFFF Use (time frame, year, etc.): 2003.
Approximate Volume and Frequency of AFFF Used: 200 or more gallons, one time.
Description of AFFF Use: Aircraft engine fire, flowed from 3 apparatus, fire took 30 minutes to
put out due to being a metal fire.

M. AFFF Use Location Name: North Wein Pond — See location “N” below.

N. AFFF Use Location Name: North Deicing Basin
Approximate Date of AFFF Use (time frame, year, etc.): 1998 through 2017 (truck cleanout rinse
waters), 1998-2009 (target practice).
Approximate Volume and Frequency of AFFF Used: Approximate 30 gallons a year.
Description of AFFF Use: When ARFF truck AFFF tanks needed cleaned out, rinse waters from the
trucks would be sprayed into the deicing basins. Basins are (generally) drained and discharged
to the utilities after spring thaw, but any collected storm water after the spring thaw discharge
is let to the environment. The discharge goes through a culvert releasing to the North Wein
Pond location “M” on Drawing A-03. During deicing season, snow laden with glycol is stored
directly west of the basin. These snow dumps were used as 3-d object for foam target practice
and operational checks.

O. AFFF Use Location Name: Apparatus Water Drafting Training Site
Approximate Date of AFFF Use: 1998 through 2009.
Approximate Volume and Frequency of AFFF Used: Less than 5 gallons annually, doing drafting
for 4 trainees a year on 4 apparatus.
Description of AFFF Use: AFFF in the lines would be drawn down into the pump due to suction
placed on the system trying to pick up a draft (water flow) from a static water source. Believed
to be incidental.

P. AFFF Use Location Name: Runway 20L, multiple aircraft incidents over the years
Approximate Date of AFFF Use (time frame, year, etc.): 2003 to present.
Approximate Volume and Frequency of AFFF Used: 5 incidents with an average of 15 gallons of
foam each. Estimated as 75 gallons in total.
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1O

Description of AFFF Use: Standard ARFF procedure with fuel spills on aircraft accidents during
summer months.

AFFF Use Location Name: Center point of runway 2L - 20R

Approximate Date of AFFF Use (time frame, year, etc.): Runway creation until 2015.

Approximate Volume and Frequency of AFFF Used: Annually, flowing approximately 3 to 10
gallons per response.

Description of AFFF Use: FAA inspectors would request response to the center point of the
runway and show agent annually, practice stopped in 2015 time frame, sometimes it would
occur on multiple shifts per inspection.

AFFF Use Location Name: Center Field Ponds

Approximate Date of AFFF Use (time frame, year, etc.): 2004.

Approximate Volume and Frequency of AFFF Used: 210 gallons one time.

Description of AFFF Use: An ARFF truck was stuck in the mud and the 210 gallon tank was drained
during the extraction.
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3.0 INVESTIGATION METHODS AND RESULTS

Samples were collected according to procedures specified by the Work Plan (R&M, 2018) and ADEC
Field Sampling Guidance (ADEC, 2017d). Test boring logs from soil test borings are provided in
Appendix B. Field notes and existing well sample forms are provided in Appendices C and D. A
photograph log is provided as Appendix E. River gauge data and National Geodetic Survey data
sheets are provided in Appendix F. Christopher Fell of R&M was the ADEC qualified environmental
professional (QEP) on site as required by 18 AAC 75 (ADEC, 2018a). The field investigation occurred in
two mobilizations from 10 August to 18 August and 4 October to 6 October 2018.

Samples were submitted to Test America in Sacramento, California for chemical testing. Test
America — Sacramento is an ADEC approved laboratory and is Environmental Laboratory
Accreditation Program (ELAP) certified for the analytical methods used. Summary tables of the
complete chemical results are included in Appendix G. The Data Quality Assessment (DQA) is
provided in Appendix H and summarized in Section 4.0. Level 2 data reports are included as Appendix
l. The following sections provide additional details about the investigation and present chemical
results.

One or more PFAS analytes were detected in soil samples from three of four soil test borings, all 17
surface water locations, and in groundwater from 43 of 44 temporary monitoring and existing
monitoring wells. Samples analyzed and associated results are summarized in Section 3.2 for the
soil and in Section 3.3 for surface water and groundwater. Primary and associated duplicate samples
are treated as a single analysis for the following discussion with the highest detection being
utilized. Quality control (QC) is discussed in Section 4.0 and in Appendix H.

3.1 PROPOSED CLEANUP AND ACTION LEVELS

This investigation included sampling of soil, surface water, and groundwater. ADEC does not have
surface water cleanup levels for any of the PFAS analytes. Soil and groundwater only have
established cleanup levels for the analytes PFOA and PFOS (ADEC, 2018a). ADEC released a technical
memorandum setting drinking, surface, and groundwater action levels for the six PFAS analytes
analyzed for by this investigation as well as setting a combined action level for the summation of
analytes PFHpA, PFHXS, PFNA, PFOS, and PFOA (five PFAS summation). PFBS was assigned a separate
action level (ADEC, 2018b). In tables and drawings included with this report, chemical results are
highlighted where they exceed the cleanup or action level (red and bold) and where they are
between the cleanup/action level and 5o percent of the level (blue and bold). For soil results with
no associated cleanup/action level, results are compared to 10 times the groundwater cleanup level
(highlighted orange and bold).

Data collected by this investigation will be compared to the published cleanup levels for PFOA and
PFOS in soil and to the action levels for surface and groundwater. The cleanup and action levels used
to assess data are detailed below:

3.1.1 SoiL CLEANUP LEVELS

e PFBS: None assigned, results in Appendix G are referenced to 10 times the water action level
for comparison.
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e PFHpA: None assigned, results in Appendix G are referenced to 10 times the water action
level for comparison.

e PFHxS: None assigned, results in Appendix G are referenced to 10 times the water action
level for comparison.

e PFNA: None assigned, results in Appendix G are referenced to 10 times the water action level
for comparison.

e PFOS: 3,000 nanograms per kilogram (ng/kg)

e PFOA:1,700 ng/kg

3.1.2 SURFACE WATER AND GROUNDWATER ACTION LEVELS

e PFBS: 2,000 ng/L

e PFHpA: see five PFAS summation
e PFHXS: see five PFAS summation
e PFNA: see five PFAS summation
e PFOS: see five PFAS summation
e PFOA: see five PFAS summation
e Five PFAS summation: 70 ng/L

3.2 SOIL SAMPLING AND RESULTS

Soil samples were collected based on the Work Plan (R&M, 2018) and soil horizons most likely to be
contaminated based on ADEC Field Sampling Guidance (ADEC, 2017d). Chemical samples were
collected from approximately one to two feet below the existing ground surface and from the
groundwater interface where observed during the investigation. Soil samples were obtained using
direct push drilling methods to collect soil core in five-foot lengths. A new polyvinyl chloride liner
was used in the core barrel for collection of each soil core. Reusable drill tooling (steel) was
decontaminated between each test boring (Section 3.4).

Eight primary chemical samples were collected from four test borings. Two test borings were
located at reported AFFF release source areas (TH102 at the FTA and TH103 at the ARFF source areas).
The remaining two test borings (TH101 and TH104) were advanced near the northeast FAI property
line to assess potential migration of PFAS contamination from the City of Fairbanks FTA onto FAI
property. Appendix G contains sample and data summaries for samples collected during this
investigation. Table 3-1 and Drawing A-og present summarized soil data from this investigation.

3.2.1 PFBS, PFHPA, PFHXS, AND PFNA SOIL RESULTS

ADEC does not have published cleanup levels for analytes PFBS, PFHpA, PFHxS, and PFNA (ADEC,
2018a). For analysis, 10 times the associated water action levels were used for comparison (ADEC,
2018b). One or more of the analytes PFBS, PFHpA, PFHxS, and PFNA exceeded 10 times the water
action level in samples from two source area test borings (TH102 and TH103).

3.2.2 PFOA AND PFOS SoIL RESULTS

PFOS and PFOA exceeded ADEC cleanup levels (3,000 and 1,700 ng/kg, respectively) in samples from
the FTA source area test boring at up to 3,000,000 and 42,000 ng/kg, respectively. PFOA also
exceeded the cleanup level in samples from the ARFF source area test boring (TH103) at 2,500 ng/kg.
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Results for soil samples from the two test boings along the northeast boundary were below cleanup
levels.

3.3 HORIZONTAL SURFACE WATER AND GROUNDWATER SAMPLING AND RESULTS

Surface water samples were collected by directly sampling with the sampling container (dip
method) or by using a peristaltic pump with disposable high density polyethylene (HDPE) tubing
(where steep banks presented safety concerns).

The following sections generally discuss PFAS compound results for surface water and groundwater
samples from Phase | and Phase I/l investigation. Summarized results are provided in tabular
format in Tables 3-2 through 3-5 and in Appendix G. Summarized results are shown spatially, per
analyte, on Drawings A-10 through A-16.

3.3.1 PFBS WATER RESULTS

PFBS was detected above the 2,000 ng/L action level in the upper sample from the FTA source area
(TW101) at 9,000 ng/L and above 50 percent of the action level at 1,300 ng/L for the sample from
MW30R. This analyte was below the action level in remaining project samples.

3.3.2 PFHPA, PFHXS, PFNA, PFOS, AND PFOA WATER RESULTS

Based on the 2018 ADEC Technical Memorandum (ADEC, 2018b) these analytes are considered in
aggregate (five PFAS summation) for comparison with the 70 ng/L action level.

3.3.3 FIvE PFAS WATER SUMMATION RESULTS

Five PFAS summation results were calculated by summing the individual results for PFHpA, PFHXS,
PFNA, PFOS, and PFOA. If an individual analyte was not detected, the limit of detection (LOD) was
used in the calculation (ADEC, 2018b, and ADEC, 2012). Five PFAS summation results exceeded the
action level in samples from 25 of 44 temporary monitoring wells or existing monitoring wells and
four surface water locations. Eight temporary monitoring wells or existing monitoring wells and
one surface water location samples were above 50 percent of the action level between 35 and 62
ng/L.

3.4 DECONTAMINATION

Disposable nitrile gloves were used to isolate the sampler from sample media. Gloves were changed
at least between each sample and often multiple times whenever contact was made with items
identified with potential for cross-contamination (e.g. field notebook, clothing, the ground, etc.).
Disposable spoons were used to collect soil samples. Disposable HDPE tubing was used to collect
groundwater and some surface water samples via a peristaltic pump. A disposable six-inch long
section of silicon tubing was used to allow the peristaltic pump to function. Disposable sampling
elements were used once and then discarded. Drill tooling used to collect soil and groundwater
samples was decontaminated via wet methods (alconox wash followed by two rinses) between
each test boring.
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3.5 INVESTIGATION DERIVED WASTE

In accordance with the approved Work Plan, as long as miscellaneous solid wastes were not grossly
impacted (e.g. significant amounts of soil adhered to disposable sampling spoons) with potentially
contaminated material, disposal would be to the locally permitted sanitary landfill. Miscellaneous
solid wastes, such as personnel protective equipment and disposable sampling equipment, were
temporarily stored in the appropriate waste receptacles at FAI Final disposal of the materials was
at the local permitted sanitary landfill.

Waste water investigation derived waste (IDW) from purging and decontamination activities were
containerized in four 55-gallon drums, labelled, and stored near the FTA. In accordance with the
approved Work Plan, FAl will arrange disposal method, location, and time.
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TABLE 3-1: SUMMARIZED SOIL CHEMICAL SAMPLE RESULTS

PFBS PFHpA PFHXS PFNA PFOS PFOA
Sample st
Location pe Depth Cleanup Level* (ng/kg)
Number
(feet bgs) .

None Assigned 3,000 1,700
FAI18-TH101-01 1.0t02.0 220U 240U 86 240U 1,600 240U

TH101
FAI18-TH101-02 5.0t06.0 220U 250U 250U 250U 620 U 250U
FAI18-TH102-01 2,600 1,300 41,000 250 130,000 5,500

1.0to15

TH102 FAI18-TH102-02 290 270 7,600 190 100,000 2,300
FAI18-TH102-03 4.0t05.0 31,000 7,500 410,000 820 3,000,000 ) 42,000
FAI18-TH103-01 1.0t02.0 180U 200 U 260 200 U 1,800 210

TH103
FAI18-TH103-02 6.5t07.5 190U 210U 4,400 210U 520U 2,500
FAI18-TH104-01 08tol4 220U 240U 240U 240U 600 U 240U

TH104
FAI18-TH104-02 53t05.8 250 U 270U 270U 270U 680 U 270U

NOTES:

For definitions, see the Acronyms and Abbreviations table.

Non-detect results are displayed as LOD followed by a “U” flag.

Data flags (i.e. J, etc) are defined in the DOA provided in Appendix H or in the chemical data summary provided in Appendix G.

Results with a detected concentration greater than 1/2 but below an ADEC cleanup level are highlighted blue and are in BOLD text.

Results with a detected concentration exceeding an ADEC cleanup level are highlighted red and are in BOLD text.

PFBS, PFHpA, PFHxS, PFNA, concentrations exceeding 10 times the associated groundwater action level (700 for PFHpA, PFHxS, and PFNA or 20,000 for PFBS) are highlighted orange and are
in BOLD text.

1. Cleanup levels are based on 18 AAC 75 (ADEC, 2018a).

2. Duplicate samples are shaded grey.

TABLE 3-2: SUMMARIZED SURFACE WATER CHEMICAL SAMPLE RESULTS

Five PFAS
PFBS PFHpA PFHXS PFNA PFOS PFOA e
Sample Summation
Location sl Depth : 1
Number? P Action Level (ng/L)
(feet bws) : :
2,000 See Five PFAS Summation?® 70
SW101 FAI18-SW101 0.5 0.83U 12U 0.61) 12U 25U 12U 6.7
SW102 FAI18-SW102 0.5 0.81U 12U 0.54) 12U 24U 12U 6.5
FAI18-SW103 0.84U 13U 0.54) 13U 25U 13U 6.9
SW103 0.5
FAI18-SW118 0.88U 13U 0.53) 13U 26U 13U 7.0
SW104 FAI18-SW104 0.5 7.1 9.0 39 3.8 210 14 280
SW105 FAI18-SW105 0.5 3.8 23 13 0.89) 31 43 51
FAI18-SW106 61 10 250 12U 230 9 590
SW106 0.5
FAI18-SW117 65 11 230 13U 230 99 570
SW107 FAI18-SW107 0.5 14 9.3 82 1.1J 130 9.1 230
SW108 FAI18-SW108 0.5 4.0 35 37 0.55) 55 7.2 100
SW109 FAI18-SW109 0.5 0.94) 0.86) 45 12U 3.0J 31 13
SW110 FAI18-SW110 0.5 1.2) 12U 7.6 12U 11 0.96 ) 22
SW111 FAI18-SW111 0.5 0.59 ] 12U 3.0 12U 44 0.86) 11
SW112 FAI18-SW112 0.5 1.1J 1.5 2.9 12U 5.9 18 13
SW113 FAI18-SW113 0.5 7.5 0.74) 2.9 13U 25 24 9.8
Swi14 FAI18-SW114 0.5 0.82) 0.83) 35 13U 29 21 11
SW115 FAI18-SW115 0.5 0.88 U 13U 0.58) 13U 26U 13U 7.1
SW116 FAI18-SW116 0.5 0.86 U 13U 0.67) 13U 26U 13U 7.2
SW201 FAI18-SW201-01 0.5 0.95 UJ 1.4U) 16, 1.4U) 1.2 1.4U) 7.0 J-

NoOTES:

For definitions, see the Acronyms and Abbreviations table.

Non-detect results are displayed as the LOD followed by a “U” flag.

Data flags (i.e. J, etc) are defined in the DQA provided in Appendix H or in the chemical data summary provided in Appendix G.

Results with a detected concentration greater than 1/2 but below an ADEC action level are highlighted blue and are in BOLD text.

Results with a detected concentration exceeding an ADEC action level are highlighted red and are in BOLD text.

1. Action levels are based on the ADEC technical memorandum on action levels for PFAS in groundwater and drinking water (ADEC, 2018b).

2. Duplicate samples are shaded grey.

3. Five PFAS Summation is the summation of PFHpA, PFHxS, PFNA, PFOS, and PFOA, where non-detects are encountered the LOD is included in the summation.
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TABLE 3-3: SUMMARIZED PHASE | TMW GROUNDWATER CHEMICAL SAMPLE RESULTS

FAIRBANKS INTERNATIONAL AIRPORT

FAIRBANKS, ALASKA

Sample PFBS PFHpA PFHXS PFNA PFOS PFOA Slf::fnz?sns
Location ZEiE Depth : 1
Number? Action Level* (ng/L)
(feet bgw)
2,000 See Five PFAS Summation?® 70

FAI18-TW101-05 4,600 3,200 48,000) 900 420,000 7,600 480,000

FAI18-TW101-07 o 9,000 3,000 57,000 910 660,000 7,400 740,000

FAI18-TW101-04 114 140 10 310 2.9 4,000 36 4,400
TW101 FAI18-TW101-03 36.4 95) 28 48) 0.73 810 6.4 870

FAI18-TW101-02 76.4 31 13) 24 0.56J 530 2.9 560

FAI18-TW101-01 1.8 0.75 ) 15 130U 310 18 330

116.4

FAI18-TW101-06 1.8 0.79 ] 16 0.44) 330 19 350
TW102 FAI18-TW102-01 15 2.5 13U 45 13U 26U 0.71) 10
TW103 FAI18-TW103-01 16 35 24 990 12U 140 180 1,300
TW104 FAI18-TW104-01 1.4 200 430 1,700 16 390 710 3,200
TW105 FAI18-TW105-01 15 33 30 300 13U 980 47 1,400
TW106 FAI18-TW106-01 17 25) 13U 13) 13U 12) 14) 42)
TW107 FAI18-TW107-01 14 71 18 460 13U 30 210 720
TW108 FAI18-TW108-01 15 13 23 240 13U 15 24 280
TW109 FAI18-TW109-01 16 6.1 6.5 140 0.87) 45 12 200
TW110 FAI18-TW110-01 15 77 16) 67 13U 0.96 38 75
TW111 FAI18-TW111-01 23 120 19 120 13U 7.6 18 170
TW112 FAI18-TW112-01 2.0 1.6) 0.68 ) 33 13U 4.2 0.83 10
TW113 FAI18-TW113-01 1.2 24 1.1) 21 12U 1.6) 0.70 6.7
TW114 FAI18-TW114-01 15 0.57 12U 11) 12U 6.2 12U 11

FAI18-TW115-05 13 26 20 170 25 1,600 27 1,800

FAI18-TW115-04 26.8 14 7.8 69 1.8 440 17 540

FAI18-TW115-03 523 96 4.9 43 1.4 340 13 400
TW115

FAI18-TW115-02 0.89 ) 13U 32 13U 15 23 23

FAI18-TW115-06 %03 1.1) 13U 35 13U 18 2.1 26

FAI18-TW115-01 117.9 0.88 U 13U 0.98) 13U 46 0.95 ) 9.1
TW116 FAI18-TW116-01 16 27 2.9 15 13U 9.9 7.6 37
TW117 FAI18-TW117-01 18 14 18 16 13U 44 40 28
TW118 FAI18-TW118-01 13 20 2.5 13 13U 26U 11) 21
TW119 FAI18-TW119-01 0.6 12 1.2) 27 13U 26U 7.6 40

FAI18-TW120-07 24 24) 1.0J 13) 1.3 U 5.7 14) 35)

FAI18-TW120-04 15.4 27 0.89 ) 17 13U 5.9 16 a1

FAI18-TW120-03 39.4 45 1.1) 28 13U 8.0 22 60
TW120 FAI18-TW120-02 80.4 0.80 ) 13U 5.1 13U 22) 48 15

FAI18-TW120-01 0.72) 1.4U 13) 1.4U 1.7) 24 8.2

FAI18-TW120-05 115.4 0.94 U 14U 14) 14U 24) 2.8 9.4

FAI18-TW120-06 0.88 U 13U 13) 13U 1.0J 2.0 6.9
TW121 FAI18-TW121-01 0.5 22) 5.7 12 13) 48) 7.0 31
TW122 FAI18-TW122-01 12 190 30 21 18 52 70 190
TW123a FAI18-TW123-01 2.0 7.2 6.8 32 13U 14 5.9 60
TW124 FAI18-TW124-01 12 5.7 9.4 a1 16) 35 15 100
TW125 FAI18-TW125-01 16 1.2) 1.4) 47 1.8U 27) 1.9) 13
TW126 FAI18-TW126-01 21 17 3.0 28 13U 1.0J 6.0 39
TW127 FAI18-TW127-01 15 4.2 13U 36 13U 25U 1.0J 9.7
TW128 FAI18-TW128-01 24 25) 7.9) 18 1.3 U 19 16 62)
TW129 FAI18-TW129-01 17 40) 7.0) 140 1.3 U 2.6 UJ 10 160 QN

FAI18-TW130-01 290 120 3,600 12U 25U 1,900 5,600
TW130 13

FAI18-TW130-02 430 1301 5,000 13U 1.2) 2,800 7,900

NOTES:

For definitions, see the Acronyms and Abbreviations table.

Non-detect results are displayed as the LOD followed by a “U” flag.
Data flags (i.e. J, etc) are defined in the DQA provided in Appendix H or in the chemical data summary provided in Appendix G.
Results with a detected concentration greater than 1/2 but below an ADEC action level are highlighted blue and are in BOLD text.

Results with a detected concentration exceeding an ADEC action level are highlighted red and are in BOLD text.

1. Action levels are based on the ADEC technical memorandum on action levels for PFAS in groundwater and drinking water (ADEC, 2018b).

2. Duplicate samples are shaded grey and replicate samples are highlighted light green.

3. Five PFAS Summation is the summation of PFHpA, PFHxS, PFNA, PFOS, and PFOA, where non-detects are encountered the LOD is included in the summation.
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TABLE 3-4: SUMMARIZED PHASE | EXISTING MONITORING WELL CHEMICAL SAMPLE RESULTS

Five PFAS
PFBS PFHpA PFHXS PFNA PFOS PFOA .3
Sample Summation
Location Sample Depth i 1
Number? P Action Level" (ng/L)
(feet bgw) : :
2,000 See Five PFAS Summation?® 70
FAI18-MW15 4.9 1.2) 20 14U 9.7 4.2 37
MWwW15 1.5
FAI18-MW38 5.0 13) 20 14U 10 4.6 37
MW18 FAI18-MW18 2.0 13 11 54 13U 22 47 140
MW30R FAI18-MW30R 0.5t02.0 1,300 120 1,200 14U 5.4 310 1,600
MW34 FAI18-MW34 15 7.1 4.6 67 13U 50 25 150
NOTEs:
For definitions, see the Acronyms and Abbreviations table.
Non-detect results are displayed as the LOD followed by a “U” flag.
Data flags (i.e. J, etc) are defined in the DQA provided in Appendix H or in the chemical data summary provided in Appendix G.
Results with a detected concentration greater than 1/2 but below an ADEC action level are highlighted blue and are in BOLD text.
Results with a detected concentration exceeding an ADEC action level are highlighted red and are in BOLD text.
1. Action levels are based on the ADEC technical memorandum on action levels for PFAS in groundwater and drinking water (ADEC, 2018b).
2. Duplicate samples are shaded grey.
3. Five PFAS Summation is the summation of PFHpA, PFHxS, PFNA, PFOS, and PFOA, where non-detects are encountered the LOD is included in the summation.
TABLE 3-5: SUMMARIZED PHASE 11 /11l TMW GROUNDWATER CHEMICAL SAMPLE RESULTS
Five PFAS
PFBS PFHpA PFHXS PFNA PFOS PFOA e
Sample Summation
Location Sample Depth 1 1
Number? P Action Level* (ng/L)
(feet bgw) - -
2,000 See Five PFAS Summation?® 70
TW202 FAI18-TW202-01 14 11) 4.9 4.0 13U 3.5 2.0 16
FAI18-TW207-01 1,300U 1,900U,Q 7801 1,900U,Q 3,800U,Q 1,900U,Q 10,000J,Q
1.5
TW207a FAI18-TW207-03 110J- 16 J- 850 100Q 130J)- 180J- 1,300
FAI18-TW207-02 22.6 1,300U 1,900U,Q 670) 1,900U,Q 3,800U,Q 1,900U,Q 10,000J,Q
TW208a FAI18-TW208-01 17.2 41 5.4 120 13U 410 18 550
TW210a FAI18-TW210-01 3.9 21 5.3 60 0.71) 91 8.6 170
TW211 FAI18-TW211-01 251 6.5 3.2 21 0.96) 82 7.6 110
FAI18-TW216-01 1,300U,Q 1,900U,Q 530) 1,900U,Q 3,800U,Q 1,900U,Q 10,000J,Q
TW216 0.9
FAI18-TW216-02 1,300U,Q 1,900U,Q 640) 1,900U,Q 3,800U,Q 1,900U,Q 10,000J,Q
FAI18-TW218-01 14 7.9 0.79) 15 13U 2.7) 2.7 22
TW218a
FAI18-TW218-02 13.0 14 18 15 13U 11 4.1 33
FAI18-TW219-01 0.9 11 3.2 61 13U 150 17 230
TW219
FAI18-TW219-02 27.8 16.0 4.70 77 160U 530 17.0 630
FAI18-TW302-01 2.8 5.3J- 33J)- 2.0J- 1.3U) 24 )- 8.31J- 80J-
TW302a
FAI18-TW302-02 193 9.2J)- 7.0J)- 99J- 1.3U) 100J- 27)- 230J-
FAI18-TW310-01 17 14) 10J 130)J 1.3U) 100) 73) 310)J
TW310
FAI18-TW310-02 23.2 92 21 710 13U 990 240 2,000
NOTEs:

For definitions, see the Acronyms and Abbreviations table.

Non-detect results are displayed as the LOD followed by a “U” flag.

Data flags (i.e. J, etc) are defined in the DQA provided in Appendix H or in the chemical data summary provided in Appendix G.

Results with a detected concentration greater than 1/2 but below an ADEC action level are highlighted blue and are in BOLD text.

Results with a detected concentration exceeding an ADEC action level are highlighted red and are in BOLD text.

1. Action levels are based on the ADEC technical memorandum on action levels for PFAS in groundwater and drinking water (ADEC, 2018b).

2. Duplicate samples are shaded grey.

3. Five PFAS Summation is the summation of PFHpA, PFHxS, PFNA, PFOS, and PFOA, where non-detects are encountered the LOD is included in the summation.
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4.0 QUALITY ASSURANCE/QUALITY CONTROL

Samples were collected by a QEP, as defined in 18 AAC 75 regulations (ADEC, 2018a). Data quality
review was conducted by the project chemist to evaluate whether field measurements and
analytical methods were performed according to method and project specifications and to qualify
data affected by sample-handling or analytical anomalies.

Data quality review involved the evaluation of documentation and analytical reports associated
with selected samples or groups of samples. Data review followed 18 AAC 75 (ADEC, 2018a), ADEC
Site Characterization Work Plan and Reporting Guidance of Investigation of Contaminated Sites
(ADEC,2017b), ADEC Technical Memorandum on Data Quality Objectives, Checklists, Quality
Assurance Requirements for Laboratory Data, and Sample Handling (ADEC, 2017c), and ADEC
Guidelines for Data Reporting, Data Averaging and Treatment of Non-detect Values (ADEC, 2012).
Chemical data LOD sensitivities were compared to the most stringent cleanup levels published in
18 AAC 75 (ADEC, 2018a). Findings are provided in the DOA (Appendix H). The DOA was prepared by
the project chemist, Rodney Guritz, of Arctic Data Services, LLC (ADS) in Fairbanks, Alaska.

Samples were maintained at o to 6 degrees Celsius (°C) under standard chain-of-custody
procedures until delivery or shipment to the analytical laboratory. R&M shipped samples to TA-
Sacramento under strict chain-of-custody procedures. Laboratory check-in and holding time
information are summarized in Table 4-1.

TABLE 4-1: COOLER CHECK-IN AND HOLDING TIME INFORMATION
Samples

Analytical Cooler Analyzed ADEC 'I'Re;:p:rature Tefr?eecl:mre
Laboratory Name Within Holding J pe
Time (C) Q)
Barium Yes Oto6 3.5
Zinc Yes Oto6 2.1
Gold Yes Oto6 5.4
TA-Sacramento
Silver Yes Oto6 45
Lead Yes Oto6 1.9
Cadmium Yes Oto6 5.2

NOTES:
For definitions, see the Acronyms and Abbreviations table.

4.1 DATA QUALITY ASSESSMENT

Precision, accuracy, representativeness, comparability, and completeness were deemed acceptable,
and the data are usable for the purposes of this project, as qualified. Project sample results affected
by the QC anomalies described in the DOA have been flagged accordingly throughout this report.
Quialified results should be used with caution when comparing against cleanup levels or other
decision-making criteria. The review by ADS was based solely on information provided by the
analytical laboratory in the laboratory reports for the sample delivery groups (SDG) reviewed. ADS
did not review instrument-level QC elements, such as calibration verification or internal standard
response, except to the extent that the laboratory identified instrument-level anomalies in the case
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narrative. ADS did not conduct independent validation of the data (e.g. recalculating results based
on instrument responses) or review any raw chemical data (e.g. chromatograms).

Summary tables which list all samples that were qualified or rejected and the associated data
quality implications or qualifications are included in the DOA and qualifications are reflected in the
data tables and drawings included with this report. Data qualifiers used for this report, along with
definitions, are included in Table 4-2.

TABLE 4-2: QUALIFIER DEFINITIONS

Qualifier

Definition

u

The analyte was not detected and is reported as less than the LOD (laboratory qualifier).

Estimated concentration; analyte was detected between the detection limit and the LOQ or was
affected by QC failures or sample handling and preservation anomalies with an unknown bias
(laboratory qualifier).

J+

Estimated concentration (high bias); analyte was detected and was affected by OC failures or sample
handling and preservation anomalies indicative of a potential high bias.

Estimated concentration (low bias); analyte was detected and was affected by QC failures or sample
handling and preservation anomalies indicative of indicative of a potential low bias.

ulJ

The analyte was not detected and is reported as less than the LOD; however, the associated
numerical value is an estimate, and there is uncertainty whether the absence of detected analyte is
valid at the listed value due to QC failures or sample handling and preservation anomalies.

uB

The result is considered not detected above the listed numerical value due to contamination
identified at a similar concentration in a corresponding blank sample.

The analyte was detected above the LOQ but may be affected by blank-associated sample
contamination (biased high).

NJ

Tentative detection, estimated concentration; there is significant uncertainty in the identity and
quantity of the detected analyte.

Tentative detection; there is significant uncertainty in the identity of the detected analyte.

10

The sample result was affected by serious deficiencies in the ability to meet published method or
project QC criteria. The presence or absence of the analyte cannot be verified. Acceptance or rejection
of the data should be decided by the project team, but exclusion of the data is recommended.
(qualifier applied during data validation)

The sample result was affected by serious deficiencies in the ability to meet published method or
project QC criteria. The presence or absence of the analyte cannot be verified. The project team has
determined that the result is not usable for project decision-making purposes. (qualifier applied
during data usability assessment)

NOTES:

For definitions, see the Acronyms and Abbreviations table.
Not all potential qualifiers were used for data presented by this report.
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4.2 QUALITY CONTROL SAMPLING
QC samples included the following samples:

Three vertical cross-contamination replicate samples (3 locations)
One soil primary/duplicate pair (8 primary samples)

Eight water primary/duplicate pairs (78 primary samples)

Five rinsate blank samples

4.2.1 REPLICATE SAMPLING

In addition to trip blank and duplicate samples, replicate samples were collected from the three
vertical delineation locations (TW101, TW1153, and TW120). This involved purging an additional
seven times the volume of the screened portion of the TMW following collection of a primary
sample. This additional procedure was performed to test the potential for contamination being
dragged down during installation of the temporary well. This could occur from soil being caught in
the seam between the expendable drive shoe and the sample screen. If this occurred and any
contaminated soil was not removed by the standard purging procedure, the results could be biased
high due to influence from soil introduced from a shallower depth. By performing additional
purging followed by a second sample at the same depth, the data were able to be assessed for drag
down contamination. If the primary and replicate samples meet duplicate QC criteria (30 percent
difference) for water matrix samples, no cross-contamination will be interpreted as present. If a
primary/replicate sample pair results exceed 30 percent difference, all results for that analyte at
that test location will be flagged as high biased (J+) and would be considered for rejection and
exclusion from the data set (Q flag). In some instances the flags may not be applied, such as if both
results are low and near the limit of quantification (LOQ). In this case, especially if one or both are
estimated results (J flagged), a small difference in concentration (typically less than 1 ng/L) may
resultin a large percent difference (typically 30 to 100 percent). The large percent difference, in this
case, is not considered to represent a real condition and no flags will be applied. Comparison of
replicate and primary samples are presented below.

TABLE 4-3: SHALLOW CONTAMINANT VERTICAL STRATIFICATION

Analyte TW101*? TWi15a'? TW120™?
Primary | Replicate | % Diff | Primary |Replicate | % Diff | Primary |Replicate | % Diff
PFBS 1.8 1.8 0 0.89) 1.1)J 21 Not Assessed?
PFHpA | 0.75) 0.79) 5 Not Assessed’ Not Assessed®
PFHXS 15 16 6 3.2 3.5 9 13J 13) 0
PFNA Not Assessed?
PFOS 310 330 6 15 18 18 1.7) 1.0]J 52
PFOA 1.8 1.9 5 2.3 21 9 24) 2.0J 18
NOTES:

For definitions, see the Acronyms and Abbreviations table.

1 See Appendix G and tables in Section 3.0 present complete results.

2 Results are presented in ng/L and are rounded to two significant digits in accordance with results provided by the analytical
laboratory.

3 Percent difference was not collected as either both results were non-detect (U flagged) or one result was non-detect and the other
was estimated () flagged) with the estimated result less than the non-detect LOD.
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Replicate/primary result percent difference analysis shows good agreement except for PFOS from
TW120 with a 52 percent difference. As noted above, both results were very small and estimated (J
flagged). The variance of 0.7 ng/L on an estimated result is not considered to represent a real
condition and the results were not flagged. Agreement on remaining samples range from o to 21
percent difference. Replicate results are both higher and lower than the primary for various
analytes. This provides additional evidence that the variation is a result of the error inherent to the
analytical method, and not an indication of contamination being dragged down during sampling,
or dragged down contamination being released to a sample as a result of the additional sampling.
These data indicate that the vertical sampling procedure produced usable data.

4.2.2 DUPLICATE AND RINSATE BLANK SAMPLING

Duplicate samples and analysis are discussed in detail in the DOA provided in Appendix H. Duplicate
results met the ADEC 30 percent relative percent difference (RPD) for water matrix samples and 50
percent for soil matrix samples.

Rinsate samples were collected periodically throughout the field investigation to assess the
adequacy of decontamination procedures. Rinsate blank samples had low level detections of PFHxS
and PFOS analytes at levels considered to be estimated. In accordance with ADEC guidance (ADEC,
2017b and ADEC, 2017¢) these low level detections are more than 10 times below the action level (70
ng/L) having been detected between 0.34 and 0.57 ng/L for PFHxS and at 1.1 ng/L for PFOS. These
rinsate data indicate that decontamination procedures during this investigation were adequate and
prevented cross-contamination between investigation locations. Data are considered usable in
relation to the effectiveness of project decontamination procedures.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Data and field observations generated during this investigation were analyzed to develop
conclusions and recommendations related to environmental conditions at FAl and the surrounding
area. This investigation provides a coarse resolution understanding of the extent and transport of
PFAS contamination from past AFFF use at FAL The large investigation area required trading higher
resolution for coverage to generate a more complete picture of how PFAS are distributed and
moving through the groundwater system in the area of FAI This investigation was designed to
provide a framework for planning additional investigations to refine nature and transport of PFAS
contamination in identified areas of interest.

5.1 INVESTIGATION CONCLUSIONS

This discussion focuses on the summation of PFHpA, PFHxXS, PFNA, PFOS, and PFOA results referred
to as five PFAS summation by this report, as ADEC guidance for groundwater handles these analytes
in aggregate. PFBS has a separate action level that is significantly higher (2,000 ng/L) than the five
PFAS summation result (70 ng/L). PFBS only exceeded the action level at the current FTA and is not
specifically discussed in this section.

5.1.1 SOURCE AREA SOIL CHARACTERIZATION

Soil samples collected from near the FTA (TH102) and ARFF (TH103) source areas indicate that a
significant quantity of PFAS contamination remains available for migration to groundwater at the
FTA source area. Soil sampling near the ARFF source area is less conclusive as the identified source
area is larger and is not a point source like the FTA source area. Data from the ARFF source area do
indicate that PFAS are present in soil above the groundwater interface, but at concentrations below
the migration to groundwater cleanup level (ADEC, 2018a).

Soil samples collected from the groundwater interface at both the FTA and ARFF source areas
exhibit higher concentrations of detected analytes than in the near surface samples. This indicates
that PFAS contaminants migrate to groundwater relatively quickly in agreement with the release
mechanism (dissolved in water to make AFFF).

5.1.2 SOURCE AREAS DESCRIPTIONS

Potential contamination source locations A, C, D, G, H, and Q (Drawing A-03) have been identified as
the most significant and appear to represent the sources of the two largest zones exceeding the 70
ng/Lfive PFAS summation groundwater action level identified by this investigation (FTAand Central
Contaminated Zones). Locations K, L, and N (Drawing A-03) have been identified as the sources of
the two minor zones exceeding the 70 ng/L five PFAS summation groundwater action level located
along the northwest end of FAI runway 2L-20R (Fire Response and Deicing Contaminated Zones). The
identified contaminated zones exceeding the action level are presented on Drawings A-17 and A-18
and are described below.

e FTA Contaminated Zone
0 Locations A, C, and D represent the FTA Source Areas which appear to have merged into
a single zone exceeding the action level shortly down gradient from the current, former,
and interim fire training areas. A decrease in PFAS analytes from TW107 (former FTA) to
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TW104 (downgradient) appear to show downgradient migration from the source areas
following the end of fire training activities in the area in approximately 1993. Several
thousand gallons of PFAS based AFFF have been reportedly released in these areas from
the 1980s through present.
e Central Contaminated Zone
0 Locations G and H represent the ARFF Source Area where more than 1,000 gallons of
PFAS based AFFF have reportedly been released from the 1980s through 2007.
0 Location Q represents the Inspection Source Area where hundreds of gallons of PFAS
based AFFF have reportedly been released from the 1980s through 201s.
0 An Unknown Source Area is identified in Drawing A-17 with no defined source location.
Groundwater flow interactions in this area appear complex making modeling difficult.
This area with an unknown source is expected to primarily emanate from the Inspection
and ARFF Source Areas. The Hangar and Engine Fire Source Areas do not appear to result
from releases large enough to result in the levels of contamination in the northeastern
Central Contaminated Zone. Additionally, data from SW105, TW128a, TW202, and SW115
indicate separation between the Fire Response Contaminated Zone and northeastern
Central Contaminated Zone.
e Fire Response Contaminated Zone
0 Location K represents the Hangar Fire Source Area where 40 gallons of PFAS based AFFF
have reportedly been released in 2013 in response to an aircraft fuel fire.
0 Location L represents the Engine Fire Source Area where 200 or more gallons of PFAS
based AFFF have reportedly been released in 2003 in response to an aircraft engine fire.
This location appears to have merged with the Hangar Fire Source Area.
e Deicing Contaminated Zone
0 Location N represents the Deicing Basin Source Area where hundreds of gallons of
diluted PFAS based AFFF have reportedly been released from 1998s through 2017.

5.1.3 CONTAMINANT TRANSPORT AND GROUNDWATER FLOW CONDITIONS

Groundwater flow under the FAl area is strongly influenced by the current flood stage of the Chena
and Tanana Rivers (USGS, 1996) coupled with bedrock and permafrost to the northwest that
appears to act as an impermeable barrier to groundwater flow. The three flow regimes mapped by
USGS in the 1996 groundwater report show a sharp northwest to southwest trend in flow direction
starting northeast of FAl that completes the turn near the north corner of FAI property. Across most
of FAI, groundwater flows from the southeast to northwest.

The sharp turn in groundwater flow direction along the northwest side of FAl appears closest to FAI
during a high-stage Chena River and furthest during a high-stage Tanana River. Flow through the
neighborhood located to the northwest of FAI on the southeast bank of the Chena River appears to
fluctuate from the northwest to the southwest based on river stage. This condition appears to be
most dominant on the northeast side of the Dale Road neighborhood and minimal to non-existent
on the northwest side. Along with horizontal groundwater flow variance, vertical stratification of
the aquifer appears to affect contaminant concentrations in groundwater.

Transport of PFAS in distal portions of the contaminated zones cannot be determined for most
zones identified by this investigation. The location of the Chena River and shift in groundwater flow
direction present challenges in understanding transport in distal areas. The FTA Contaminated Zone
shows an initial sharp decline followed by a gradual decrease in concentration with distance (Table
5-1and Figure 5-1).
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TABLE 5-1: FTA CONTAMINATED ZONE FIVE PFAS SUMMATION CONCENTRATION DECREASE WITH DISTANCE

Approximate Distance to Depth
Lc;rché\t\?c/) N Current FTA Source Area i) ?:‘T;]Ll;esu]t (feet bgw for TMW)
(feet)* 9 (feet bws for SW)

TW101 130 740,000 14

SW107 390 230 0.5

TW107 1,100 (190 to interim FTA) 720 143

TW104 1,500 (600 to interim FTA) 3,200 142
TW216? 1,000 10,000J,Q 0.9
TW105 2,600 1,400 1.54
TW103a 2,800 1,300 161
TW207a? 3,100 1,300 J- 15
SW106° 5,400 590 0.5
TW129a 5,400 160 1.71
TW120 6,000 60 (35) 39.4(2.4)

NOTES:

For definitions, see the Acronyms and Abbreviations table.

1 Distances and five PFAS summation concentrations are rounded to two significant digits.

2 Duplicate sample results are available at these locations. The higher result between primary and duplicate are presented. See
Appendix G and tables in Section 3.0 present complete results.

Results for investigation locations downgradient of the FTA were also graphed against distance
from the FTA for comparison. A logarithmic vertical scale is used due to the wide range of
concentrations.
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5.1.4 PHASE | VERTICAL DISTRIBUTION OF CONTAMINANTS

Three groundwater investigation locations were sampled at multiple depths during Phase | to
provide initial information regarding vertical distribution of PFAS contamination in the FAl aquifer
and how the Chena River might affect contaminant migration. A tabular comparison of results are
provided below in Table 5-2.

TABLE 5-2: VERTICAL FIVE PFAS SUMMATION RESULT COMPARISON BY DEPTH

Locations Depth 1 Result?| Depth 2 Result?| Depth 3 Result?| Depth 4 Result? | Depth 5 Result?
Depth (feet bgw) 1to3 11to 27 36to0 52 76t0 90 115t0118
Source Area’
(TW101) 740,000 4,400 870 560 330
Mid-Contaminated Area®
(TW115a) 1,800 540 400 26 9.1
Downgradient Periphery
and Cross-River 35 41 60 15 9.4
(TW120)

NOTEs:

For definitions, see the Acronyms and Abbreviations table.

1 Duplicate sample results are available at these locations. The higher result between primary and duplicate are presented. See
Appendix G and tables in Section 3.0 present complete results.

2 Results are presented in ng/L and are rounded to two significant digits in accordance with results provided by the analytical
laboratory.

Results were also graphed against depth to visually assess variance with increasing depth in Figure
5-2. A logarithmic vertical scale is used due to the wide range of concentrations.

FIGURE 5-2: FIVE PFAS SUMMATION RESULT COMPARISON BY DEPTH

Vertical Five PFAS Summation Results vs. Depth
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Discussion about the nature of PFAS migration in groundwater included whether compounds
would sink in the aquifer (similar to chlorinated solvents) or float with a dissolution front extending
some depth into the aquifer (similar to most petroleum hydrocarbons). The results shown above
indicate that PFAS do not sink (they were in solution with water when released at FAI), but have a
deep dissolution front (exceeding the 70 ng/L action level) that extends at least 116 feet into the
aquifer at the source area. The concentrations at the source area and mid-contaminated zone
locations drop off rapidly with depth illustrating the deep dissolution front presented by PFAS
analytes.

The downgradient location across the Chena River from the source area shows a gradual increase
with depth to 40 feet bgw changing to a decrease with depth from 40 to 115 feet bgw. This trend
implies that the Chena River acts as a partial barrier to groundwater flow with effectiveness
decreasing with depth. Localized groundwater flow likely complicates PFAS migration in this area
as flow direction is expected to shift from northwest to southwest (USGS, 1996). Samples associated
with this data were located where groundwater appears to have been traveling northwest at the
source area and mid-contaminated zone locations and southwest at the downgradient location.

5.1.5 PHASE Il SHALLOW STRATIFICATION CONDITIONS

Five PFAS summation concentrations from Phase | of this investigation in the central and north side
of the Dale Road Neighborhood did not appear to correlate with results from drinking water wells
in the area collected as part of the investigation discussed in Section 2.6.1 (S&W, 2018). Drinking
water results represent data from multiple depths within the aquifer. The depth data of well
screens, and thus where a sample was collected, are of unknown accuracy and interval, whereas
results from Phase | of this investigation were collected between 1and 3 feet bgw (excluding the
vertical delineation samples from TW101, TW1153, and TW120). Phase Il sampling supplemented the
Phase | data set with additional vertical data to assess discrepancies in water well sampling (S&W,
2018) and Phase | data that indicated the potential for vertical stratification of contamination. Phase
Il sample locations included single deeper samples (TW208a at 17 feet and TW211 at 25 feet) and
paired shallow and deeper samples (TW218a at 1and 13 feet, TW219 at 1 and 28 feet, TW310 at 2 and
23 feet, TW302a at 3 and 19 feet, and TW207a at 2 and 23 feet).

The Tanana River appears to generally control regional groundwater based on the northwest trend
of groundwater flow in the area (roughly parallel to the Tanana River). Thus the Tanana River can
be considered to control the full depth of the unconfined aquifer under FAI and the region to the
northwest (until approaching permafrost and bedrock northwest of the Chena River). The Chena
River appears to have a localized effect on the flow direction in the upper portion of the aquifer as
shown by the apparent migration of where groundwater flow turns from northwest to southwest
with a change in the Chena River flood stage.

The deeper samples from TW208a and TW211 show higher concentrations than the shallow samples
collected nearby (TW117a and TW127) and the paired samples show a similar trend. This trend
appears to indicate that groundwater flow in this area (switching from northwest to southwest
with changes in Chena-Tanana river flood stage) is causing PFAS contamination to be stratified as
groundwater rises and falls. During Tanana high-stage, the area would be more influenced by
groundwater flowing northwest from FAl and more influenced by groundwater flowing southwest
during Chena high-stage. Notably, sampling from the Phase | vertical distribution testing at the
source and mid-contaminated zone locations show a significant decrease with depth. This change
in flow direction may explain the increase in concentration observed with depth in the
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neighborhood located northwest of FAI Results to the southwest of the neighborhood show
decreasing concentration with depth. Vertical stratification of PFAS contamination appears to be
limited to the neighborhood discussed above. These results are presented from northeast to
southwest in Table 5-3 for comparison of the discussed trends.

TABLE 5-3: SHALLOW CONTAMINANT VERTICAL STRATIFICATION

Locations Depth 1 Result? Depth 2 Result?
(ng/L) (ng/L)
Depth (feet bgw) 1to3 11to 28

TW211 See TW127 or TW117a 110

TW127 9.7 See TW211 or TW208a
TW208a See TW127 or TW117a 550

TW117a 28 See TW211 or TW208a
TW218a 22 33

TW219 230 630

TW310 310 2,000
TW302a 80 J- 230J-
TW207a 1,400 670
Twilsa! 1,800 540

TW1o01* 740,000 4,400

NOTEs:

For definitions, see the Acronyms and Abbreviations table.

1 Duplicate sample results are available at these locations. The higher result between primary and duplicate are presented. See
Appendix G and tables in Section 3.0 present complete results.

2 Results are presented in ng/L and are rounded to two significant digits in accordance with results provided by the analytical
laboratory.

5.1.6 HORIZONTAL PFAS CONTAMINATION DELINEATION

The Central Contaminated Zone is formed due to significant overlap of contamination emanating
from the ARFF, Inspection, and Unknown Source Areas and is effectively a single contaminated zone
in the Dale Road Neighborhood. This combined zone exceeding the action level appears to be
delineated in shallow groundwater by the Chena River bordering to the west, north, and east. The
south side is bound by groundwater flow moving from the south/southeast to the northwest along
with investigation location results below the action level spread across the southeast side of FAI
(southeast of the Float Pond).

The FTA Contaminated Zone is bound to the southwest by the Tanana River, which controls
groundwater flow and TWi02a with results below the action level. The south side is bound by
groundwater flow moving from the south/southeast to the northwest along with investigation
location results below the action level spread across the southeast side of FAI (southeast of the Float
Pond and Airport Perimeter Road immediately southeast of the FTA). The northeast is bound by
results from TW121 (from this investigation) and drinking water well results (S&W, 2018) below the
action level.
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The Fire Response and Deicing Contaminated Zones are bound to the south by groundwater flow
moving from the south/southeast to the northwest along with investigation location results below
the action level spread across the southeast side of FAI (southeast of the Float Pond). The northwest
side appears to be bound by results from TW128a, SW105, TW202, and SW115 below the action level.
Vertical stratification of groundwater due to changes in groundwater flow direction may be causing
contamination to migrate to the northwest at depth under the locations of TW128a, SW105, TW202,
and SW1i5 and into the Dale Road Neighborhood. The north and northeast are bound by
groundwater flow direction.

5.1.7 MIGRATION OF THE CITY OF FAIRBANKS REGIONAL FIRE TRAINING CENTER PLUME

Three TMW (groundwater) and two test borings (soil) were advanced along the northeast FAI
property boundary to investigate potential migration of contamination from the City of Fairbanks
Regional Fire Training Center PFAS Source Area (City Plume) onto FAI property. This plume is being
investigated separate to this investigation by ADEC and the City of Fairbanks. Results from soil and
groundwater appear to show that the City Plume is reaching FAl at the northeast property
boundary, but is dissipating with distance to the northwest. These sentry locations are
downgradient and slightly crossgradient from the City Plume based on USGS groundwater
mapping (USGS, 1996). Applicable results are shown below along with approximate distance from
the City Source Area.

TABLE 5-4: CITY SOURCE AREA AND FAI SENTRY LOCATION RESULTS

. Approximate . TMW or Test Five PFAS Summation(Water) DR
DistancetotheCity | g 1ino | ocation PFOS/PFOA (Soil) Ly I,
Source Area 9 (bgs for Test Borings)
TW122a (water) 190 ng/L 1.2 feet bgw
7,200 feet 1,600 ng/L / Non-detect 1.0 to 2.0 feet bgs
TH101 (soil)
Non-Detect / Non-Detect 5.0 to 6.0 feet bgs
TW124a (water) 100 ng/L 1.2 feet bgw
9,900 feet Non-Detect / Non-Detect 0.8 to 1.4 feet bgs
TH104 (soil)
Non-Detect / Non-Detect 5.3 to 5.8 feet bgs
12,900 feet TW123a (water) 60 ng/L 2.0 feet bgw

NOTES:
For definitions, see the Acronyms and Abbreviations table.

5.2  IDENTIFIED DATA GAPS

Several data gaps related to horizontal and vertical delineation, groundwater flow (contaminant
migration), and contaminant source were identified during data analysis and are discussed below.

5.2.1 FTA SOURCE AREA VERTICAL DELINEATION

Vertical characterization sample results from TW101 exceeded the five PFAS summation action level
to the depth explored (116 feet below groundwater). The five PFAS summation result at 116 feet
below groundwater was 330 ng/L, significantly exceeding the 70 ng/L action level. Attenuation of
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the vertical extent of PFAS contamination with distance from the source area is also unknown. The
depth of PFAS vertical migration into the aquifer has not been delineated.

5.2.2 SOURCE AREA VERTICAL DELINEATION

Vertical extent of contamination at the ARFF, Inspection, Hangar Fire, Engine Fire, and Deicing
Source Areas has not been determined. The ARFF and Inspection Source Areas are expected to be
relatively deep (greater than 5o feet) based on results at the FTA Source Area and at the mid-
contaminated zone vertical delineation location (TW115a). Hangar Fire, Engine Fire, and Deicing
Source Areas are expected to be shallower in extent due to the magnitude of PFAS releases at those
locations.

5.2.3 HORIZONTAL CONTAMINATED ZONE DELINEATION

The areas north and northeast of the Deicing Contaminated Zone are not bound by chemical data
but by the assumption that contamination will not migrate that direction based on groundwater
flow direction. The area to the northeast may be complicated by influence of the City Plume that
appears to be migrating into the area. The Central and Fire Response Contaminated Zones are also
not well delineated horizontally (especially on FAIl). At locations on FAI, additional upgradient
horizontal delineation is not expected to provide information that would significantly increase
understanding of contaminant migration. Additional downgradient horizontal delineation would
likely provide better understanding as discussed in Section 5.2.6.

5.2.4 UNKNOWN SOURCE AREA AND CENTRAL CONTAMINATED ZONE MIGRATION AND EXTENT

Groundwater flow in the northeastern portion of Central Contaminated Zone attributed to the
ARFF, Inspection, and Unknown Source Areas is not well understood and is likely complex and highly
variable based on the current flood stage of the Chena and Tanana Rivers. Data from this
investigation indicate contamination stratification with depth that appears to vary over time. A
vertical gradient in groundwater flow may be present and may interact with the change in
horizontal flow direction to explain the distribution of PFAS contamination in this area.

5.2.5 UNKNOWN SOURCE AREA

The source location for the northeastern portion of Central Contaminated Zone has not been
identified. The Hangar Fire, Engine Fire, and Deicing Source Areas are positioned upgradient, but
data from TW128a, SW105, TW202, and SW115 indicate a gap between the contaminated zone and
the likely sources. This condition may relate to the data gap discussed in Section 5.2.3 and vertical
stratification as discussed in Section 5.1.5.

5.2.6 CENTRAL, FIRE RESPONSE, AND DEICING CONTAMINATED ZONES DOWN GRADIENT MIGRATION

Contamination from these zones appear to turn towards the southwest as they reach the Chena
River. This migration pattern agrees with groundwater flow mapping showing a shift from the
northwest to southwest in this area. TW113a and TW114a did not detect PFAS analytes at
concentrations expected given the magnitude of contamination at the source areas. As observed in
vertical delineation samples from TW120, the Chena River appears to affect shallow groundwater
migration across the main channel. Contaminated may be present on the northwest side of the
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Chena River deeper in the aquifer based on the vertical profile of PFAS concentrations from TW120
groundwater samples.

5.3 RECOMMENDATIONS
R&M provides the following recommendations regarding COPC for FAI:

e The six PFAS analytes (PFBS, PFHpA, PFHXS, PFNA, PFOS, and PFOA) should be maintained as
contaminants of concern (COC) for the Site.

R&M provides the following recommendations regarding IDW disposal:

e Containerized waste water IDW should be disposed by an ADEC approved waste contractor
and should be assumed to contain petroleum hydrocarbon as well as PFAS contaminants
due to the presence of multiple existing ADEC listed contaminated sites within the
investigation area. There are four waste water 55-gallon drums.

R&M provides the following recommendations regarding further investigation of PFAS
contamination related to AFFF use at FAI:

e Investigate the data gaps identified in Section 5.2.

e Design and install a long-term groundwater monitoring well and surface water sampling
network to monitor contamination associated with the various PFAS source areas over time
and in coordination with ADEC.

e Consider targeted source area remediation of soil and/or groundwater to reduce the
quantity of PFAS contaminants in the environment.

e The City of Fairbanks should be informed of data indicating the apparent migration of
contamination associated with the City Source Area onto FAI property.
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6.0 CLOSURE

This PFAS Groundwater Characterization report has been prepared for the exclusive use of DOT&PF
FAl and their representatives in the study of this site. The investigation procedures and historical
site information presented within this report are based on ADEC guidance current at the time of
preparation, limited records review conducted by R&M, and information provided by the client.
Since opinions of conditions prevailing on a particular site must be based on the work authorized
by the client, the investigation is designed to be representative of the site at a particular moment
in time and the result of services performed within the scope, limitations, and cost of the work
requested. Changes in the conditions of this site may occur with the passage of time and may be
due to natural processes or the works of humans. In addition, changes in government codes, either
State or Federal regulations or laws, may occur. Due to such changes, which are beyond our control,
observations and recommendations applicable to this site may need to be revised wholly or in part
from time to time.

R&M performed this work in a manner consistent with the level of skill ordinarily exercised by
members of the profession currently practicing under similar conditions. No warranty, express or
implied, beyond exercise of reasonable care and professional diligence, is made. Should you require
additional information regarding the investigation or this report, please contact us.

Prepared by:

y =

74

Christopher D. Fell, CPG
Senior Geologist
Qualified Environmental Professional

Reviewed By:
Kristi M. McLean, LEED AP BD+C Robert M. Pintner, PE
Group Manager — Environmental Services Senior Geotechnical Engineer

Qualified Environmental Professional
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below top of casing, ng/L = nanograms per liter, ft = feet

below surface water, btoc

below groundwater level, bsw

Groundwater flow lines were interpreted to run perpendicular to elevation contours.

3. Groundwater contours are labelled with the elevation in feet in the NAVD 88 elevation datum.
5. Complete chemical data and quality review are provided in Appendices E, D, and F. Where primary and duplicate chemical results are available, the higher result is reported by this drawing.

2. Groundwater contours for 2018 were based on groundwater data collected from 13 August to 18 August 2018 and an elevation survey conducted in October 2018.

4. Chemical PFAS results are reported in nanograms per liter (ng/L). Data flags (e.g. J, U) are defined in Appendix E. U flags represent non-detect results.
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3. Where historical aerial photographs do not cover the entire map area shown the 1954 USGS topographic map is added to the background.

2. Aerial photographs were scanned by R&M Consultants, Inc. and georeferenced using the orthorectified

2012 Pictometry aerial photograph and the 1992 USGS topographic map.

e
Notes:
1. Historical aerial photographs provided from Fairbanks International Airport internal files.
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3. Where historical aerial photographs do not cover the entire map area shown the 1954 USGS topographic map is added to the background.

2. Aerial photographs were scanned by R&M Consultants, Inc. and georeferenced using the orthorectified

2012 Pictometry aerial photograph and the 1992 USGS topographic map.

e
Notes:
1. Historical aerial photographs provided from Fairbanks International Airport internal files.
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ANALYTICAL RESULTS

below ground surface, ng/kg = nanograms per kilogram

4. Chemical results are reported in nanograms per kilogram (ng/kg). Data flags (e.g. J, U) are defined in Appendix E. U flags represent non-detect resuilts.

3. Results exceeding 10 times the associated groundwater action level are highlighted orange and BOLD where no cleanup level is available.
5. Abbreviations: bgs

7. Where primary and duplicate chemical results are available, the higher result is reported by this drawing.

1. Results exceeding a cleanup level are highlighted red and are BOLD.
2. Results above % but not exceeding a cleanup level are highlighted blue and BOLD.
6. Complete chemical data and quality review are provided in Appendices E, D, and F.
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