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Executive Summary

The United States (US) Army Corps of Engineers (USACE) Baltimore District on behalf of the
Army National Guard (ARNG)-Installations & Environment Division, Cleanup Branch contracted
AECOM Technical Services, Inc. (AECOM) to perform Preliminary Assessments (PAs) and Site
Inspections for Perfluorooctanesulfonic acid (PFOS) and Perfluorooctanoic acid (PFOA)
Impacted Sites at ARNG Facilities Nationwide. The ARNG is assessing potential effects on
human health related to processes at facilities that used per- and poly-fluoroalkyl substances
(PFAS) (a suite of related chemicals), primarily in the form of aqueous film forming foam (AFFF)
released during firefighting activities or training, although other PFAS sources are possible.

AECOM completed a PA for PFAS at the Vermont Army National Guard (VTARNG) Camp Ethan
Allen Training Site (Ethan Allen TS) in Jericho, Vermont, to assess potential PFAS release areas
and exposure pathways to receptors. The Ethan Allen TS is an 11,000 acre facility operated by
the VTARNG since 1976 that hosts a variety of training activities and facilities. The Army
Mountain Warfare School and Armory is located within the facility and training activities include
helicopter training. General Dynamics Armament Systems, Inc. occupies 766 acres within the
11,000 acre Ethan Allen TS for weapons systems development and testing. In addition, the
facility hosts a 5-kilometer biathlon course, and associated facilities, and is considered one of
the premier cross-country ski and biathlon facilities in North America.

The performance of this PA included the following tasks:

¢ Reviewed data resources to obtain information relevant to suspected PFAS releases
e Conducted a 1-day PA site visit on 17 May 2018

o Interviewed current Ethan Allen TS and VTARNG personnel during the PA site visit
including biathlon staff and environmental manager

e Interviewed current Jericho Fire Department Duty Captain and staff

e Completed visual site inspections at known or suspected PFAS release locations and
documented with photographs

¢ Identified areas of interest (AOIs) and developed a conceptual site model (CSM) to
summarize potential PFAS Source-Pathway-Receptor linkages for each AOI

One AOI related to potential PFAS releases was identified at Ethan Allen TS during the PA. High
grade commercial ski and snowboard waxes have been found to contain high concentrations of
PFAS (Kotthoff et al., 2015). Surface water and snowmelt have been shown to have
measureable PFAS impacts downgradient of ski areas (Kwok et. al., 2013). Interviewees noted
that high grade waxes are almost exclusively used for competition and that lower grade waxes
(reportedly not PFAS containing) are used the majority of the time at Ethan Allen TS. The AOI
identified during the PA is associated with the biathlon course at Ethan Allen TS. The AOI is
shown on Figure ES-1 and described in the table below. The CSM for the entirety of the Ethan
Allen TS is presented in Figure ES-2.

Area of Interest Name Used by Potential Release Dates
AOI'1 Biathlon Facility VTARNG and Approximately 1972 to
public present

The Underhill Jericho Fire Department occasionally uses AFFF to respond to fires within the
area. Interviewees recalled approximately 1-gallon of AFFF being used on a car fire located off-
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facility at the intersection of Lee River Road and State Route 15, hydraulically downgradient of
the Ethan Allen TS.

Based on the PA findings, there is potential for exposure to PFAS contamination in surface soil,
to site workers, construction workers, recreational users, and trespassers via ingestion and
inhalation; groundwater, surface water and sediment to site workers, construction workers,
recreational users, trespassers, and off-facility residents via ingestion; and subsurface soil to
site and construction workers via ingestion.
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1. Introduction

1.1  Authority and Purpose

The United States (US) Army Corps of Engineers (USACE) Baltimore District on behalf of the
Army National Guard (ARNG)-Installations & Environment Division, Cleanup Branch contracted
AECOM Technical Services, Inc. (AECOM) to perform Preliminary Assessments (PAs) and Site
Inspections (SI) for Perfluorooctanesulfonic acid (PFOS) and Perfluorooctanoic acid (PFOA)
Impacted Sites at ARNG Facilities Nationwide under Contract Number W912DR-12-D-0014,
Task Order W912DR17F0192, issued 11 August 2017. The ARNG is assessing potential effects
on human health related to processes at their facilities that used per- and poly-fluoroalkyl
substances (PFAS) (a suite of related chemicals), primarily releases of aqueous film forming
foam (AFFF) although other sources of PFAS are possible. In addition, the ARNG is assessing
businesses or operations adjacent to the ARNG facility (not under the control of ARNG) that
could potentially be responsible for a PFAS release.

PFAS are classified as emerging environmental contaminants that are garnering increasing
regulatory interest due to their potential risks to human health and the environment. PFAS
formulations contain highly diverse mixtures of compounds. Thus, the fate of these PFAS
compounds in the environment varies. The regulatory framework at both federal and state levels
continues to evolve. The US Environmental Protection Agency (USEPA) issued Drinking Water
Health Advisories (HAs) for PFOA and PFOS in May 2016, but there are currently no
promulgated national standards regulating PFAS in drinking water. In the absence of federal
maximum contaminant levels, some states, such as Vermont, have adopted their own drinking
water advisory levels for PFAS. On 10 July 2018 the Vermont Department of Health issued a
Drinking Water HA level of 20 parts per trillion (ppt) combined for five PFAS chemicals
(Appendix A).

This report presents findings of a PA for PFAS at Vermont Army National Guard (VTARNG)
Camp Ethan Allen Training Site (Ethan Allen TS) in Jericho, Vermont in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as
amended, the National Oil and Hazardous Substances Pollution Contingency Plan (40 Code of
Federal Regulations Part 300), and USACE requirements and guidance.

This PA documents locations where PFAS may have been released to the environment at Ethan
Allen TS. The term PFAS will be used throughout this report to encompass all PFAS chemicals
being evaluated, including PFOS and PFOA, which are key components of AFFF.

1.2  Preliminary Assessment Methods
The performance of this PA included the following tasks:

o Reviewed data resources to obtain information relevant to suspected PFAS releases
e Conducted a 1-day PA site visit on 17 May 2018

e Interviewed current Ethan Allen TS and VTARNG personnel during the PA site visit
including biathlon staff and environmental manager

o Interviewed current Jericho Fire Department Duty Captain and staff

e Completed visual site inspections (VSIs) at known or suspected PFAS release locations
and documented with photographs
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o Identified areas of interest (AOIs) and developed a conceptual site model (CSM) to
summarize potential PFAS Source-Pathway-Receptor linkages for each AOI

1.3 Report Organization

This report has been prepared in accordance with the USEPA Guidance for Performing
Preliminary Assessments under CERCLA (USEPA, 1991). The report sections and descriptions
of each are:

e Section 1 — Introduction: identifies the project purpose and authority and describes the
facility location, environmental setting, and methods used to complete the PA

e Section 2 — Fire Training Areas: describes the fire training areas (FTAs) at the facility
identified during the site visit

e Section 3 — Non-Fire Training Areas: describes other locations of potential PFAS releases
at the facility identified during the site visit

e Section 4 — Emergency Response Areas: describes areas of potential PFAS release at
the facility, specifically in response to emergency situations

e Section 5 — Adjacent Sources: describes sources of potential PFAS release adjacent to
the facility that are not under the control of ARNG

e Section 6 — Conceptual Site Model: describes the pathways of potential PFAS transport
and receptors at the facility

e Section 7 —Conclusions: summarizes the data findings and presents the conclusions and
uncertainties of the PA

e Section 8 — References: provides the references used to develop this document
e Appendix A — Data Resources
e Appendix B — Preliminary Assessment Documentation

e Appendix C — Photographic Log

1.4  Facility Location and Description

The Ethan Allen TS occupies approximately 11,000 acres in eastern Chittenden County,
Vermont, on the western side of the Green Mountains. The Town of Jericho, Vermont is
approximately 1.5 miles to the northeast. The southern boundary of the facility runs adjacent to
Mill Brook, a tributary of the Winooski River. The eastern boundary abuts the drainage divide
formed by the main ridgeline of the Green Mountains. Mt. Mansfield State Forest is located
directly east of the facility on the eastern side of the Green Mountains. Land to the north, south,
and west of the facility consists of privately owned farmland, residences, and undeveloped
forests (Figure 1-1).

The majority of the facility’s footprint is undeveloped and forested. Indoor facilities are located
along the western portion of the Ethan Allen TS, by the main entrance. Approximately 600 acres
of fields with trails, firing ranges, and other indoor and outdoor facilities occupy central, south-
central, and eastern portions of the Ethan Allen TS. A network of trails and paved and unpaved
roads is distributed throughout the Ethan Allen TS. Current and former use of the Ethan Allen TS
(including separately operated portions within the facility boundary) is discussed below.

The Ethan Allen TS is operated by the VTARNG and hosts the Army Mountain Warfare School
and Infantry Armory, as well as the 86th Infantry Brigade Combat Team. The facility contains the
Jericho Readiness Center, along with a few offices, barracks, and equipment maintenance

6
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buildings, primarily located along Ethan Allen Road in the Lee River valley. The barracks are
occasionally used to house a few thousand individuals during training exercises throughout the
year.

Prior to being established, the area was used for farming and pasture. In 1926, the War
department established Ethan Allen TS as an artillery range; the area has since been used
during the 1930s for Reserve Officer Training corps and two Civilian Conservation Corp camps.
The Ethan Allen TS was expanded in 1941 and used as a bombing range by the Army Air
Corps. Beginning in 1952, developmental and proof testing of newly manufactured weapons
systems has been conducted by the General Dynamics Armament Systems, Inc. (formerly the
Armament Systems Department of General Electric) on 766 acres within the Ethan Allen TS.
Between 1969 and 1982, depleted uranium ammunition was tested in this area. Affected soils
and materials were subsequently removed and shipped off-site to licensed disposal facilities
(Clark, Chalmers, Mack, & Denner, 2005). The Department of the Army granted license to the
State of Vermont for ARNG use beginning 17 December 1976. Since that time several
supplemental agreements have been issued to add additional acreage and extend the license
until 16 December 2027. Leasing agreements are included in Appendix A. Activities at Ethan
Allen TS include helicopter training.

In addition, the Ethan Allen TS hosts one of the premier cross-country ski and biathlon courses
and support structures in North America and features one of three internationally licensed
biathlon courses in the US (globalsecurity.org, 2011). Vermont became the pinnacle of the US
Military Biathlon Program in 1972; the National Guard Bureau's first biathlon championships
were held at Ethan Allen TS in 1975. Since then, the Ethan Allen TS has been used for both
military and civilian biathlon training and held national and international competitions. Civilian
use includes the Ethan Allen Biathlon Club, Mansfield Nordic Club, and local high schools. The
5 kilometer course is operated year round; during winter months the course is supplemented
with artificially made snow.

1.5 Facility Environmental Setting

Ethan Allen TS is in the Green Mountains of Vermont within the New England Physiographic
Province. Surface topography of the TS is rugged, hilly, and mountainous, with a maximum
elevation of approximately 3,573 feet above mean sea level (amsl) and a minimum elevation of
approximately 604 feet amsl. The easternmost edge of the property trends north-south along
the main ridge of the Green Mountains. The westward-flowing Lee River originates at the
eastern boundary, flows westward through the center of the facility, and exits at the western
boundary. This main drainage and drainages to the north and south are fed by several
tributaries located within the facility boundary, some of which form small ponds at low-lying
interior locations. The area surrounding the facility is rural and supports a variety of wildlife.

1.5.1 Geology

The Ethan Allen TS is on the western side of the Green Mountains, within a region
characterized by generally north-south-trending hills, ranges, and intervening valleys, all of
which are cut by east-west-trending drainages. The eastern boundary of the facility corresponds
to the drainage divide formed by the linear, north-south-trending main ridge of the Green
Mountains.

The Ethan Allen TS is underlain by the western limb of the north-south-trending Green Mountain
Anticlinorium, an antiformal duplex that is approximately 10 miles wide and consists of
Ordovician, Cambrian, and Neoproterozoic rock units separated by depositional contacts and
thrust faults. The area is underlain by lithologically diverse, predominantly metasedimentary
rocks of the West Bridgewater Formation, Fairfield Pond Formation, Underhill Formation,
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Hazens Notch Formation, Fayston Formation, and Pinnacle Formation. These rocks include
schist, phyllite, marble, amphibolite, gneiss, quartzite, and greenstone. Depositional contacts,
bedding, and thrust faults generally dip to the west and strike to the south (Ratcliffe et al., 2011).
The bedrock geology beneath the area is presented in Figure 1-2.

Surface materials at the Ethan Allen TS consist predominantly of glacial till mantling bedrock
and reflect the topography of the underlying bedrock surface, bedrock, and pluvial deposits
consisting of swamp, peat, and/or muck. Modern, unconsolidated fluvial and glacial outwash
deposits are also present in areas adjacent to the Lee River in the western half of the facility
(Stewart and MacClintock, 1970).

Northwestern Vermont is an area of greater earthquake hazard potential relative to elsewhere in
Vermont and the northeast US based on probabilistic seismic hazard analysis performed by the
United States Geological Survey. The probable intensity of ground shaking in northwestern
Vermont is less than that in more recognized seismic hazard risk areas of the US but it has the
fifth highest probable intensity in the continental US. The earthquake shaking hazard in
northwestern Vermont derives from its proximity to areas of significant seismic activity in the
northern portion of New York State and the St. Lawrence River valley in Canada (Lens et al.,
2013).

1.5.2 Hydrogeology

As a result of glacial retreat, stratified drift sediments form a confined aquifer in places overlain
by an unconfined aquifer that make up the stratified-drift aquifers in the Mill Brook and Lee River
Valleys at the facility. The Pinnacle and Underhill Formations are the major bedrock formations
at the Ethan Allen TS. These formations contain varied textural and compositional differences;
the differences are enough to define mapable rock units shown on Figure 1-2, but are not great
enough to create regional variations in groundwater flow in the bedrock aquifer.

The overall direction of groundwater flow in the Lee River and Mill Brook Valleys is from east to
west, while localized flow is from the valley walls to the Lee River or Mill Brook. The regional
bedrock hydraulic conductivity at the facility is approximated to be 1 feet per day or less.
Groundwater flow velocity in the center of the Lee River Valley is estimated to be 0.7 to 2 feet
per day due to the steep gradient of the Valley and relatively coarse stratified drift. The Mill
Brook Valley has a relatively shallow gradient and fine-grained streambed sediments resulting in
an estimated velocity of 0.7 feet per day or less (Clark et al., 2005)

Static depth to groundwater in the bedrock aquifer is commonly 10 to 20 feet below ground
surface (bgs). Depths to groundwater greater than 20 feet bgs usually occur at higher altitudes
and ridges, whereas shallow groundwater is typically found in topographic low points or near
surface water bodies. The water table generally follows the land surface. Streams in the center
of valleys containing stratified-drift deposits typically drain the aquifer whereas streams that
cross from upland till into stratified-drift deposits generally lose water to the aquifer.

The primary drinking water source for the facility has been the Champlain Water District system
since 1999 (Clark et al., 2005). Prior to this, Ethan Allen TS was served by three onsite bedrock
wells. Two bedrock wells, approximately 300 feet bgs, formerly supplied water to the Mountain
Warfare School and a bedrock well, 140 feet bgs, formerly provided water to the Cantonment.
The Cantonment occasionally uses its well to fill portable drinking water supply tanks (Clark et
al., 2005). Additional drinking water sources at the facility include a potable well (#40293,
located south of the Walker Building) used to supply the biathlon facilities located within the
Ethan Allen TS. Within the Walker Building, drinking water is treated using a clean water
filtration, Point-of-Entry Treatment system manufactured by Kinetico Water Systems. In addition
to potable well #40293, the March 2017 sampling and analysis report indicated that there are
eight other wells at the Ethan Allen TS which supply potable water sources (Tetra Tech 2017).
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These potable water sources are located within classroom and bathroom sinks located within
training buildings used intermittently by the Mountain Warfare School. Table 1-1 summarizes
the potable well locations sampled in the March 2017 sampling and analysis report. Well
locations are shown on Figure 1-2.

Table 1-1 Potable Wells Sampled in March 2017

Well Number Location PFAS Detected (ppt)
40293 Walker Building Yes (PFOA: 19.5; PFHpA: 12.2)
40030 Range Yes (PFBA:1.4J; PFTeA: 0.645J)
WAT21 Firing Point Classroom No
40163 Range Yes (PFTeA: 0.456J)

WAT19 Range No

40167 Range Classroom Yes (PFOA: 0.724J; PFTriA: 0.572J)

40107 Range No

40081 Range Yes (PFOA: 1.24J; PFBA: 1.59J; PFHXA:
0.96J; PFPeA: 1.13J)

40054 Pump House #2 Yes (PFOA: 8.19, PFOS: 1.54J)

Notes: ppt = parts per trillion; J = estimated concentration

Of the nine potable wells sampled in the March 2017 sampling event, PFAS were detected at
six wells. Of those detections, well #40293 (Walker Building well) was the only well to exceed
the Vermont HA of a combined 20 ppt for five PFAS chemicals. Low level detections of some
PFAS chemicals were detected at five other wells; however, no concentrations exceeded either
the Vermont or USEPA HA levels. VTARNG has sampled well #40293 on a quarterly basis since
the initial sampling event. Table 1-2 summarizes the results for the PFAS analytes included in
the Vermont HA for each quarter. The full report and results can be found in Appendix A.

Table 1-2 Well # 40293 (Walker Building Well) Quarterly Sampling Results

Vermont HA March August November February

Analytes (ppt) 2017 2017 2017 2018
Perfluorooctanoic acid (PFOA) 195 29 31 34
Perfluorooctanesulfonic acid (PFOS) -- 1.48J 0.721J -
Perfluorohexanesulfonic acid (PFHXS) -- -- -- --
Perfluoroheptanoic acid (PFHpA) 12.2 19.5 18 21.5
Perfluorononanoic acid (PFNA) - 1.96J 1.93J 1.76J

Notes: ppt = parts per trillion; -- = not detected; J = estimated concentration

General Dynamics Armament Systems, Inc. is still supplied by onsite water from a bedrock well.
One of the firing ranges is also supplied by a bedrock well, 226 feet bgs, which is infrequently
used. An artificial pond, used by Ethan Allen TS to supply snowmaking machines, is fed by 2
wells; one deep well, drilled to a depth of 625 feet bgs, and one shallow well, approximately 4
feet bgs, that is fed by a spring. The West Bolton Public Water Source Protection area includes
land areas within the facility boundaries; however, the water system is upgradient of the Ethan
Allen TS watershed and not likely to be affected by activities within the facility boundary.

Domestic wells are commonly drilled into bedrock in the communities surrounding the Ethan
Allen TS. Numerous domestic wells are located immediately outside of the northern, western,
and southern boundaries of the facility. Median well depths are approximately 300 feet bgs;
hydraulic properties and aquifer characteristics vary widely across relatively short distances
(Clark et al., 2005).
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1.5.3 Hydrology

The Ethan Allen TS is located within three separate sub-watersheds. The majority of the facility
lies within the Browns River Watershed, which runs through the center of the facility from east to
west and encompasses approximately 6,548 acres of the Ethan Allen TS. The second largest
drainage area, covering around 3,830 acres, is the Snipe Island Brook-Winooski River
Watershed. This watershed drains the southern area of the facility to Mill Brook. Lastly,
approximately 840 acres of the far northeastern portion of the facility lies within Headwaters
Browns River Watershed. Watersheds within the facility boundary lie within hilly, mountainous
terrain and include drainage areas that are mostly forested and undeveloped. Watersheds,
surface water features, and their associated drainages at Ethan Allen TS are presented in
Figure 1-3.

Numerous unnamed tributaries, natural and artificial ponds, springs, and wetlands are located
within the Ethan Allen TS. These freshwater features predominantly drain into two major
waterbodies: the Lee River, which subsequently discharges to the Browns River to the
northwest, and Mill Brook, which drains to the Winooski River to the southwest. The drainage
divide between the watersheds runs east-west across the southcentral half of the facility. Both
systems drain into Lake Champlain, a large freshwater lake that forms the western border
between New York and Vermont and comprises the main freshwater supply for adjacent
regions.

The major hydrologic feature of the Ethan Allen TS is the Lee River which runs through the
central portion of the facility, flowing generally east to west. Several small, unnamed tributaries
flow into the Lee River along its length. Data from 2003 showed that the average streamflow
that year was 25.4 cubic feet per second (Clark et al., 2005). A comparative analysis of the Lee
River to other similar rivers in Vermont indicated that groundwater likely contributes largely to
streamflow during periods of low rainfall. The watershed contains a large area of relatively
permeable stratified-drift deposits that may act as a storage reservoir for groundwater (Clark et
al., 2005).

The southern third of the facility is drained by several southward- and/or southwestward-flowing
tributaries that feed into Mill Brook. Mill Brook runs along the southern boundary of the facility
and flows westward towards its confluence with the Winooski River, approximately 4 miles west
of the Ethan Allen TS.

At low-lying locations within the north-central, central, and south-central portions of the Ethan
Allen TS, surface water flows into several freshwater surface ponds, forested/shrub wetlands,
and emergent wetlands (Figure 1-3). In total, ponds cover approximately 60 acres,
forested/shrub wetland cover approximately 330 acres, and emergent wetlands cover
approximately 15 acres (USFWS, 2018).

One of the larger ponds on the property is a man-made pond, located adjacent to the Wax
Sheds, which is used by the biathlon facility to supply snow making machines and snowmaking
huts with water. Shallow and deep groundwater wells are used to supply the pond with water for
snowmaking. The pond is upgradient to the Wax Sheds and Walker Building. Surface water in
the pond may infiltrate to shallow groundwater. Localized groundwater flow direction is assumed
to be travel to the northeast from the pond, towards the Wax Sheds and past the deep well
impacted by PFAS at the Walker Building. From there, groundwater would continue to travel
northeast to a creek that connects to the Lee River. The snowmaking pond may be a secondary
source of PFAS, because the pond is partly fed by a deep well and PFAS have been detected in
groundwater at the nearby deep well. The following diagram depicts a generalized cross-section
for the area.
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1.5.4 Climate

The Ethan Allen TS is in the western half of the Green Mountains physiographic region of
Vermont. Local rainfall and temperature ranges in this region are strongly affected by factors
such as slope, elevation, aspect, and urbanization, and can vary considerably over short
distances. Temperatures are moderated year round by the proximity of Lake Champlain to the
west. Cool breezes blow inland off the lake in the summer and in the winter the Lake acts as a
heat reservoir that moderates local land temperature. Air temperature highs in July and lows in
January average 80 degrees Fahrenheit (°F) and 18°F, respectively (NOAA, 2018). Rainfall data
indicates that the Ethan Allen TS is located in an area that averages approximately 38 inches of
precipitation per year. Precipitation is well distributed throughout the year but typically heavier in
the summer than in the winter. Strong thunderstorms in the summer produce the heaviest local
rainfall intensities (NOAA, 2018). Precipitation remains largely locked in snowpack during winter
months prior to melt.

1.5.5 Current and Future Land Use

Ethan Allen TS is used by the VTARNG for weapons-testing and training. The camp is home to
the US Army Mountain Warfare School and Infantry Armory, along with the 86th Infantry Brigade
Combat Team. The majority of the facility’s footprint is undeveloped and forested. The few
offices, barracks, and equipment maintenance buildings are primarily located along Ethan Allen
Road in the Lee River Valley. The facility is sparsely populated; however, the barracks
occasionally host a few thousand individuals during Army Mountain Warfare School training
exercises throughout the year.

The facility is used for both military and civilian biathlon training and holds national and
international competitions. Civilian use includes the Ethan Allen Biathlon Club, Mansfield Nordic
Club, and local high schools. Biathlon training and competitions occur throughout the year;
traditional snow skis are used for training and competitions during winter months while roller
skis are used during the warmer months of the year. During the VSI, facility staff mentioned that
people have used the Snowmaking Pond for recreational swimming.
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Land to the north, south, and west of the facility is primarily rural, consisting of privately owned
farmland, residences, and undeveloped forests. The eastern border of the facility abuts the
western slope of the Green Mountains and Mount Mansfield State Forest.

Reasonably anticipated future land use is not expected to change from the current land use
described above.
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2. Fire Training Areas

No FTAs were identified at Ethan Allen TS during the PA. Interviewees confirmed that the facility
is supported by the Underhill Jericho Fire Department and that firefighting training has never
occurred on Ethan Allen TS property (Appendix B).
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3. Non-Fire Training Areas

Three non-FTAs were identified during the PA at Ethan Allen TS. A description of each non-FTA
is presented below, and the non-FTAs are shown on Figure 3-1. Photographs of the non-FTAs
appear in Appendix C.

VTARNG began quarterly sampling of drinking water at well #40293, located approximately 50
feet south of the Walker Building within the biathlon facilities at Ethan Allen TS, in March 2017.
Four rounds of samples have been collected from the kitchen sink of the Walker Building, at the
time of reporting. Since the initial sampling event, PFAS have consistently been detected in well
#40293 above the July 2018 updated Vermont Department of Health Drinking Water HA level of
20 ppt but below the USEPA Drinking Water HA of 70 ppt (Tetra Tech 2018). Eight other wells at
Ethan Allen TS were sampled during the initial sampling event in March 2017. Low level
detections of some PFAS chemicals were detected; however, no concentrations exceeded
either the Vermont or USEPA HA levels (Tetra Tech 2018).

High grade commercial ski and snowboard waxes have been found to contain high
concentrations of PFAS (Kotthoff et al., 2015). Surface water and snowmelt have been shown to
have measureable PFAS impacts downgradient of ski areas (Kwok et. al., 2013). Interviewees
noted that high grade waxes are almost exclusively used for competition and that lower grade
waxes (reportedly not PFAS containing) are used the majority of the time at the facility. The non-
FTAs identified during the PA are associated with the biathlon course at Ethan Allen TS.

3.1 Waxing Areas

As part of the biathlon facility, 20 Wax Sheds (2 rows of 10 huts) used by biathletes during
training and competitions for ski maintenance and ski waxing, are located on the western side of
the Walker Building at geographic coordinates 44°28'3.07"N and 72°56'12.84"W. Each shed
stands above grade, is approximately 15 feet long by 10 feet wide, and is constructed with a
wooden (plywood) floor and work benches, an exhaust fan, and a window.

During the VSI, hardened wax was observed on the floor and work benches of the sheds.
Discarded wax shavings were also observed in plastic waste bins within the sheds. Interviewees
were not sure where the bins were emptied, but speculated they were likely emptied in facility
trash bins for municipal waste disposal. An empty waste bin with wax remnants was observed
during the VSI lying on its side in the strip of grass between the two rows of sheds. Interviewees
also noted that wax shavings from the floors of the warming huts have typically been swept out
of the sheds onto the grassy area between the 2 rows of sheds.

Additionally, inside the Walker Building are rooms for applying ski wax and a wax storage room.
A French drain surrounds the Walker Building and is connected to the facility’s storm water
drainage network. Wax may have been swept from inside the building and entered the drainage
system.

Remnants of ski wax left in and swept from the Waxing Sheds and Walker Building by patrons
of the biathlon facility are potential PFAS sources.

3.2 Snowmaking Pond

Located approximately 130 feet to the west and upgradient of the Wax Sheds is an atrtificial
pond used to supply snowmaking machines and snowmaking huts with water. The approximate
geographic coordinates are 44°28'1.80"N and 72°56'15.93"W. Historical aerials provided in the
Environmental Data Resources report (Appendix A) show that the pond was built between
1986 and 1999. Portions of the biathlon track are supplemented with artificial snow during the
winter, as needed. The pond is fed by 2 wells; one deep well (Figure 1-2), drilled to a depth of
625 feet bgs, and one shallow well, approximately 4 feet bgs, that is spring fed. Based on
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interviews with facility staff during the VSI, approximately 3.3 kilometers of the 5 kilometer track
can be covered by the artificial snow. Snowmaking Pond may be a secondary source of PFAS,
because the pond is partly fed by a deep well and PFAS have been detected in groundwater
from a nearby deep well.

3.3 Biathlon Course

The biathlon course is a 5 kilometer asphalt paved track averaging about 20 feet in width that
starts at a newly constructed building, located immediately to the south of the Walker Building.
The course is situated to both the north/northwest and south of the Walker Building. Biathlon
training and competitions occur throughout the year at the course; traditional snow skis are used
for training and competitions during winter months while roller skis are used during the warmer
months of the year. At select locations along the course, snow is supplemented with water from
the Snowmaking Pond (a potential secondary source of PFAS). Normal use of the biathlon
course during winter months results in wax from skis incidentally transferring from the ski to
snow. This residual wax left on the snow surface may be a potential source of PFAS in
snowmelt along the 5 kilometer track.

3.3.1 Off-Site Snow

During the 2017 ski course season, a combination of low snow and snowmaking machine failure
required off-site snow to be transported to facility for use at the biathlon course. Interviews with
facility staff have indicated that about 120-160 tons of snow was trucked in from the Army
Aviation Support Facility at the South Burlington Airport, down-gradient Ethan Allen TS,
declination station, and Hyde Park (approximately 30-40 tons from each location). The PFAS
concentrations (if any) in the off-site snow is unknown and may have contributed to the detected
levels of PFAS in groundwater from infiltration due to snow melt.
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4, Emergency Response Areas

One emergency response area was identified at Ethan Allen TS during the PA. A description of
the emergency response area is presented below and shown on Figure 4-1. Interview records
are included in Appendix B and a copy of the incident report in Appendix A.

Emergency response at Ethan Allen TS is supported by the Underhill Jericho Fire Department.
The fire department has a foam-capable tanker (9 Tanker 2), 3 portable “foam packs,” a Gator
equipped with a Task Force Tips® (TFT) Foam-Pro system, and stores approximately 3 5-gallon
buckets (15 gallons) of AFFF at the Jericho Fire Station as well as Class A foams.

4.1 Skidder Tire Fire

During interviews, the Captain of the Underhill Jericho Fire Department recalled one incident
where foam was used at Ethan Allen TS, a copy of the incident report was provided. On 9
January 2015, the Underhill Jericho Fire Department responded with foam to a tire fire on a
skidder located on a road within the facility boundary. An interviewee with a firsthand knowledge
of the incident reported that the location was approximately 44°29'2.25"N and 72°55'1.96"W.
The incident report indicates that the response to the fire was use of a water supply engine (9
Engine 4) and foam was applied to the fire. VTARNG contacted the Underhill Jericho Fire
Department to determine the type of foam that was used. This correspondence confirmed that
the type of foam used was not AFFF and that it did not contain PFAS (Appendix B). Because of
this, the location of the skidder tire fire is not considered a potential source area.
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5. Adjacent Sources

Two potential off-site PFAS sources adjacent to the Ethan Allen TS facility were identified during
the PA through interviews (Appendix B). Review of the Third Unregulated Contaminant
Monitoring Rule database did not return any results for a PFAS release within the vicinity of
Ethan Allen TS. Data Resources used are provided in Appendix A. Figure 5-1 presents the
location of potential adjacent source areas.

5.1 Underhill Jericho Fire Department

Emergency response at Ethan Allen TS is supported by the Underhill Jericho Fire Department.
The Jericho Fire Station is located approximately 1 mile from the main gate of the Ethan Allen
TS. Approximate geographic coordinates are 44°28'33.11"N and 72°58'7.91"W. According to
interviewees, the fire department has a foam-capable tanker (9 Tanker 2), 3 portable “foam
packs,” a Gator equipped with a TFT Foam-Pro system, and stores approximately 3 5-gallon
buckets (15 gallons) of AFFF at the Jericho Fire Station. Both Chemguard 3% AFFF and Ansul
T-Storm AR-AFFF 3% are stored at the fire station. Expired foam is reportedly disposed of at
the Chittenden Solid Waste Facility. Instances of AFFF spills were not noted during interviews.

5.2  Underhill Jericho Fire Department FTA

Interviewees reported that the fire department conducts informal fire training at a gravel pit
located on an adjacent portion of their property that is situated just before the main gate for
Ethan Allen TS along Lee River Road. Approximate geographic coordinates are 44°28'44.68"N
and 72°57'40.22"W. The fire department has used the gravel pit as a FTA for over 25 years.
Training includes utilization of a mobile home and wooden pallets as training props. Water is
typically used during training; however, a few instances of Class A foam use were noted during
interviews. AFFF was reportedly not used during any training activities.

5.3 Car Accident

AFFF was reportedly applied to a car fire that occurred at the western end of Lee River Road
where it intersects with State Route 15. Approximate geographic coordinates are 44°30'14.44"N
and 72°59'53.16"W. Details regarding the incident were not available; however, interviewees
recalled that approximately 1-gallon of AFFF was applied to the fire at the end of suppression
activities. Because AFFF was applied to the car fire, the location may be a potential source of
PFAS adjacent to Ethan Allen TS.
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6. Conceptual Site Model

Based on the PA findings, one AOI was identified at Ethan Allen TS: AOI 1 Biathlon Facility. The
AOI location is shown on Figure 6-1. The following sections describe the CSM components and
the specific CSMs developed for AOI 1. The CSM identifies the three components necessary for
a potentially complete exposure pathway: (1) source, (2) pathway, (3) receptor. If any of these
elements are missing, the pathway is considered incomplete.

In general, the potential PFAS exposure pathways are ingestion and inhalation. Dermal contact
is not considered to be a potential exposure pathway as studies have shown very limited
absorption of PFAS through the skin (NGWA, 2018). Receptors at the current Ethan Allen TS
include site workers, construction workers, recreational users, trespassers, and off-facility
residents. The CSM for the facility indicates which specific receptors could potentially be
exposed to PFAS.

6.1 AOI 1: Biathlon Facility

AOI 1 includes 3 non-FTAs associated with the biathlon course at Ethan Allen TS; the Waxing
Areas, Biathlon Course, and the Snowmaking Pond. A potential source of PFAS comes from the
use of PFAS containing ski wax, as wax shavings are left in and swept from the Wax Sheds and
Walker Building by the patrons of the biathlon facility. Remnants of the residual wax are left on
the snow surface along the 5 kilometer Biathlon Course and thus can travel with melting snow.
PFAS have consistently been detected in groundwater from a potable well located at the Walker
Building (well #40293) above the Vermont Department of Health Drinking Water HA level of 20
ppt but below the USEPA Drinking Water HA of 70 ppt (Tetra Tech 2018). Shallow and deep
groundwater wells are used to supply water to the Snowmaking Pond. Because PFAS has
consistently been detected in deep groundwater from the nearby Walker Building, the
Snowmaking Pond, and areas where man-made snow was used to supplement the biathlon
course, may be secondary sources of PFAS.

AOI 1 is divided by the Browns River watershed, draining the Lee River, and the Snipe Island
Brook-Winooski River watershed, draining Mill Brook. The overall direction of groundwater flow
in the Lee River and Mill Brook Valleys is east to west, while localized flow is from the valley
walls to the Lee River or Mill Brook. The primary drinking-water source for the Ethan Allen TS
has been the Champlain Water District system since 1999; however, bedrock wells are still
occasionally used at the General Dynamics Armament Systems, Inc. facility along with several
individual buildings and firing ranges within Ethan Allen TS. Additionally, numerous domestic
wells are located off-facility in both Lee River and Mill Brook Valleys. Because well #40293 has
combined PFAS concentrations above the Vermont HA of 20 ppt, the drinking water pathway via
ingestion is complete for site workers, construction workers, recreational users, and
trespassers; the ingestion pathway is potentially complete for off-facility residents.

Ground-disturbing activities to surface soil at AOI 1 could result in site worker, construction
worker, recreational users, and trespassers exposure to potential PFAS contamination. Ground-
disturbing activities to subsurface soil could result in site worker and construction worker
exposure to potential PFAS contamination. Therefore, the exposure pathways for inhalation of
soil particles and ingestion of soil are potentially complete for these receptors. Site workers,
construction workers, recreational users, trespassers, and off-facility residents may wade in the
Snowmaking Pond, Lee River, or Mill Brook; these receptors may be exposed to potential PFAS
contamination in surface water and sediment. Therefore, the exposure pathway via ingestion is
potentially complete for these receptors.

The CSM for the Biathlon Facility is shown on Figure 6-2.
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7. Conclusions

This report presents a summary of available information gathered during the PA on the use of
AFFF and other PFAS-related activities at Ethan Allen TS. The PA findings are based on the
information presented in Appendix A and Appendix B.

7.1  Findings

One AOI related to potential PFAS releases (Table 7-1) was identified at the Ethan Allen TS
during the PA. Figure 7-1 presents a summary of PA findings.

Table 7-1 AOIs at Ethan Allen TS

Area of Interest Name Used by Potential Release Dates
AOIl 1 Biathlon Facility VTARNG and Approximately 1972 to
public present

Based on the potential PFAS releases at this AOI, there is potential for exposure to PFAS
contamination in surface soil via inhalation and ingestion by site workers, construction workers,
and recreational users/trespassers; in subsurface soil via ingestion by site workers and
construction workers; in groundwater, surface water and sediment via ingestion by site workers,
construction workers, off-facility residents, and recreational users/trespasser.

The Underhill Jericho Fire Department occasionally uses AFFF to respond to fires within the
area. Interviewees recalled approximately 1-gallon of AFFF specifically being used on a car fire
located off-facility at the intersection of Lee River Road and State Route 15, downgradient of the
Ethan Allen TS.

7.2  Uncertainty

A number of information sources were investigated during this PA to determine the potential for
PFAS-containing materials to have been present, used, or released at the facility. Historically,
documentation of PFAS use was not required because PFAS were considered benign.
Therefore, records were not typically kept by the facility or available during the PA on the use of
PFAS containing materials in training, firefighting, or other non-traditional activities (such as high
grade ski wax), or on its disposition.

The conclusions of this PA are predominantly based on the information provided during
interviews with personnel who had direct knowledge of the use of PFAS containing materials at
the facility. Sometimes the provided information was vague or conflicted with other sources.
Gathered information has a degree of uncertainty due to the absence of written documentation,
the limited number of personnel with direct knowledge due to staffing changes, the time passed
since PFAS was first historically used (1969 to present), and a reliance on personal recollection.
Inaccuracies may arise in potential PFAS release locations, dates of release, volume of
releases, and the concentration of AFFF used. There is also a possibility the PA has missed a
source of PFAS, as the science of how PFAS may enter the environment continually evolves.

In order to minimize the level of uncertainty, readily available data regarding the use and
storage of PFAS were reviewed, current personnel were interviewed, multiple persons were
interviewed for the same potential source area, and potential source areas were visually
inspected where possible. Table 7-2 summarizes the uncertainties associated with the PA.
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Table 7-2 Uncertainties

Location Source of Uncertainty

AOI 1 Biathlon
Facility — Ski Wax

AOI 1 Biathlon
Facility —
Snowmaking Pond

AOI 1 Biathlon
Facility —
Snowmaking Pond

AOI 1 Biathlon
Facility — Off-Site
Snow

AOI 1 Biathlon
Facility — Waxing
Areas

AOI 1 Biathlon
Facility — Walker
Building Area

General

The frequency of ARNG versus private entity use is unknown as well
as whether the waxes used contain PFAS or not. Additionally, the
initial date that PFAS containing wax was used at the facility is not
known.

The exact locations where artificial snow, created from water taken
from the pond, was applied along the 5 kilometer biathlon track are
unknown. However, based on interviews during the VSI, approximately
3.3 kilometers of track can be covered with artificial snow.

It is not known if water within the snowmaking pond contains PFAS.
PFAS were confirmed in deep groundwater at a nearby well; however,
the well that supplies water to the snowmaking pond has not been
tested for PFAS to date.

During the 2017 ski season, approximately 120-160 tons of snow was
transported to the facility for use at the biathlon course. Transported
snow may have contained PFAS prior to entering the facility and
introduces a source of uncertainty.

The disposal of remnant ski wax shavings from waste bins located in
the Waxing Sheds and Walker Building is unknown. Interviewees
suggested that contents were emptied in facility trash bins for
municipal waste disposal but were not certain if this was the standard
operating procedure.

In general, the area of ski wax deposition was predominantly around
the Walker Building where biathlon participants start and finish. The
degree of impact from the deposition of ski wax is unknown.

Locations where the Underhill Jericho Fire Department responded to
local emergencies off-facility with AFFF are not known. One location
was identified during interviews; however, additional locations may be
present within the surrounding communities of Jericho and Underhill.

7.3 Potential Future Actions

Based on the documented absence of the use or release of PFAS-containing materials at the
Skidder Tire Fire, evidence does not indicate that current or former VTARNG activities in these
areas contributed PFAS contamination to soil, groundwater, surface water, or sediment at Ethan
Allen TS. The Ethan Allen TS Skidder Tire Fire will not move forward in the CERCLA process.

Interviews and records (covering 1970s to present) indicate that current or former ARNG
activities related to the biathlon course may have resulted in potential PFAS releases at AOI 1
identified during the PA. Based on the CSM developed for the AOI, there is potential for
receptors to be exposed to PFAS contamination in soil, groundwater, surface water, and
sediment at the AOI. Table 7-3 summarizes the rationale used to determine if the AOI should be
considered for further investigation under the CERCLA process and undergo a Sl.

ARNG is evaluating an Sl at Ethan Allen TS based on the presence of a PFAS release, possible
receptors, and the migration potential of PFAS contamination to receptors.
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Table 7-3 PA Findings Summary

Area of Interest AOI Location Rational Potential Future
Action

AOI 1 Biathlon 44°28'3.07"N  PFAS containing ski wax may have Proceed to an Sl
Facility and been released to site media. focus on soil,
72°56'12.84"W groundwater,

surface water,
and sediment
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Data resources will be provided separately on CD. Data resources for Ethan Allen Training Site
include:

Environmental Data Resources Report

e 2018 The EDR Radius Map Report with GeoCheck; Aerial Photo Decade Package; &
Certified Sanborn Map Report; Target Property Ethan Allen Training Site, 113 Ethan Allen
Rd, Jericho, VT 05465.

Previous Investigations Completed

e Clark, S.F., Jr., Chalmers, Ann, Mack, T.J., and Denner, J.C., 2005, Hydrogeologic
Framework and Water Quality of the Vermont Army National Guard Ethan Allen Firing
Range, northern Vermont, October 2002 through December 2003: U.S. Geological Survey
Scientific Investigations Report 2005-5159, 48 p.

e Quarterly PFOS and PFOA Sampling and Analysis Reports, Training Site Ethan Allen
Range, Vermont. March 2017 through February 2018.

o  Well completion report Walker Building Well

e  Well completion report for Snowmaking Pond water supply well
Leasing Information

¢  Supplemental Agreement No. 1 to License No. DACA51-3-78-571
o Supplemental Agreement No. 2 to License No. DACA51-3-78-571
o Supplemental Agreement No. 3 to License No. DACA51-3-78-571
o Supplemental Agreement No. 4 to License No. DACA51-3-78-571
e  Supplemental Agreement No. 5 to License No. DACA51-3-78-571
Regulatory Advisory

o Vermont Department of Health Memorandum on Drinking Water Health Advisory for Five
PFAS

Miscellaneous Data Resources
e Underhill Jericho Fire Department AFFF Inventory
e Underhill Jericho Fire Department incident report for Skidder Tire Fire

o  Koffhoff, M., Miller, J., Jurling, H., Schlummer, M., Fiedler, D., 2015. Perfluoroalkyl and
polyfluoroalkyl substances in consumer products. Environ Sci Pollut Res (2015) 22:14546—
14559.
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PA Interview Questionnaire — Fire Station Facility: VNOERRIWL £D,

Date/Time:
Interviewee: s. ™ Can your name/role be used in the PA Report? (Y or N
Title: LAPT Can recommend anyone we can interview?
Phone Number: —— Y
Email:

1. Roles or activities with the Facility/years working at the Facility.
ket [FresAienmie
EDVATION — i 12 quNé/Dkvm ) SAHDOS ET7
efsime

PSS A o AN
2. What can you tell us about the history of )rFl*( F at the Facility? Was it used for any of the following
activities, circle all that apply and indicate years of active use, if known? Identify these locations on a

facility map. VNpEeile €.D . IS NOT A
DAe
Fire Areas GNE( Lo T aEA VE M
(Active Fire) ENTRANSZE TO

(Hangers/Dining Facilities)
ARPUARBLE

3 Are any current buildings constructed with AFFF dispensing systems or fire suppression systems?
What are the AFFF/suppression system test requirements? What is the frequency of testing at the
AFFF/suppression systems? o AT F.D.de cAMP €. A

4. Are fire suppression systems currently charged with AFFF or have they been retrofitted for use of
high expansionfoam? . s ¢s A

(1 )PDWM thzeq s 2\ Benteners of oA

, TASYfopce Tles PRo/pak
(3)Form Pagws " LA ED 0N
' vAoLoV €D, EUP
5. How is AFFF procured? Do you have an inventory/procurement system that tracks use?
VML . oL KFFF Goes o HITENDAY ScLlD(WAsnE—) FrLALITY
AT, BYYS foisrA



PA Interview Questionnaire — Fire Station v £.D.

Interviewer:
Date/Time:_5/17/18

6 What type of AFFF has been/is being used (3%, 6%, Mil Spec Mil-F-24385, High Expansion)?
Manufacturer (3M, Dupont, Ansul, National Foam, Angus, Chemguard, Buckeye, Fire Service Plus)?

7 Is AFFF formulated on base? If so, where is the solution mixed, contained, transferred, etc.?

NOT G ¢ramie E£A

8. Where is the AFFF stored? How is it stored (tanks, 55 gallon drums, 5-gallon buckets)? What
size are the storage tanks? Is the AFFF stored as a mixed solution (3% or 6%) or concentrated

material?  F, D, 4 N BLET @ F. D £ ou UL
TFeindo F.D. HAT(3) 5 AAL B LETS (\?é/kvy

9. How is the AFFF transferred to emergency response vehicles, suppression systems, flightline
extinguishers? Is/was there a specified area on the facility where vehicles are filled with AFFF and
does this area have secondary containment in case of spills? How and where are vehicles storing
AFFF cleaned/decontaminated? At €. D.

10. Provide a list of vehicles that carried AFFF, now and in the past, and where are/were they located?
( l) tette £ (3) foong prreics tppertd o0 YA1210U8 vEHTLES
(Arvs, s \pe i s mr:',r;m)

11. Any vehicles have a history of leaking AFFF? Do you/did you test the vehicles spray patterns to
make sure equipment is working properly? How often are/were these spray tests performed and can

you provide the locations of these tests, now and in the past? y MZ) L DT RELALUED



PA Interview Questionnaire — Fire Station Facility: YN OE2HUILL £, D,

Interviewer: 2.

12. How many FTAs are/were on this facility and where are they? Locate on a map. How many FTAs
are active and inactive? For inactive FTAs, when was the last time that fire training using AFFF
was conducted at them?

VSED froe 2
(1) - corveL Lot & ENTRALE TD HMP EA L U IE S vhes

LY TYPE A oA UsED, WO T AFFF. -~ VP TD BT IME [rEAe

MOT A "fDepraAl” FT — vMAUD IS DWINED Ay £.D.
MOB [LE HDME USED o TPA WINE CROP

" At PALATS rhe JSED
13. What types of fuels/flammables were used at the FTAs?

(2) LUASS A fonn BELE/RED USED
AT WAS rEeAED
QT vAST FA
(‘l') E’/c;/(l% 206 GALS HyO , <lo MALs LLATS-
/A FOM VSED
14. What was the frequency of AFFF use at each location? When a release of AFFF occurs during a fire

training exercise, now and in the past, how is/was the AFFF cleaned and disposed of? Were
retention ponds built to store discharged AFFF? Was the AFFF trickled to the sanitary sewer or
left in the pond to infiltrate?

6%/%%4& - WO AECFE VSED, orrt CAASS A DAy

15. Are there mutual aid/use agreements between county, city, local fire department? Please list, even if
informal. If formalized, may we have a copy of the agreement? Can you recall specific times when city,
county, state personnel came on-post for training? If so, please state which state/county agency,
military entity? Do you have any records, including photographs to share with us?

EVIs = UnDERHILL SR L0 —» AGREEMENT w/ ESEX Q0 RESILIE - 15T
RESEONISE - O £ © MILES FovepssE
ElRE = FLOODS [ 1REYINTURLES (A2 ACCADEN/S- aﬁswﬁf/mrwﬂkl§

FD. s NON-p2o AT, NO EMS LLEENSE

16. Did individual units come on-post with their own safety personnel, did they also bring their own AFFF?
Was training with AFFF part of these exercises? How were emergencies handled under these
circumstances?

UNDEe I UL = 13T e&SAonSPEes o cAMP €A o oS TTON
pF OTURZF. DS pESPONDING W[FAW



PA Interview Questionnaire — Fire Station Facility:v NCE2H ILL € D
Interviewer 2,
Date/Time:

17. Did military routinely or occasionally fire train off-post? List units that you can recall used/trained at
various areas. VN

18. Are there specific emergency response incident reports (i.e., aircraft or vehicle crash sites and fires)? If
so, may we please copy these reports? Who (entity) was the responder?

- LOGGEZ SUIDOEL TIRE AIRE Z Yeaps AZO
C LASS A FD A WAS USED alor AFFE
- A2 FLRES ou eINER BRD & BT IS = £ €AL AFEL UsED
THAT eCAAULED o THESE 2 VarD. o I B,
S
19. Do you have records of fuel spill logs? Was it common practice to wash away spills with

AFFF? Is/was AFFF used as a precaution in response to fuel releases or emergency runway
landings to prevent fires?

CUINEE T\ BE Fref INADENT gEport PPOVIPED DVIZINE IN TERVIEN

20. Was AFFF used for forest fires or fire management on-post/off-post? If so, please describe what
happened and who was involved?

NONE THAT BECA LD

21 Can you provide any other locations where AFFF has been stored, released, or used (i.e. hangars,
buildings, fire stations, firefighting equipment testing and maintenance areas, emergency response
sites, storm water/surface water waste water treatment plants, and AFFF ponds)?

WO E BELAULED



PA Interview Questionnaire — Fire Station Facility: W RE2HILL ¢ D.
Interviewer: 65 €.
Date/Time: q|7/ 18

22. Are you aware of any other creative uses of AFFF? If so, how was AFFF used? What entities were

involved? yonlg e cALED

23. How is off-spec AFFF disposed (used for training, turned in, or given to a local Fire Station)? If
applicable, do you know the name of the vendor that removes off-spec AFFF? Do you have copies of
the manifest or B/L?

DISEOED OF (5 SOUND WASTE FAZ1 LY - o ITANEEN

24. Do you recommend anyone else we can interview? If so, do you have contact information for them?

NO



PA Interview Questionnaire - Other

Date/Time:

Interviewee: SAMP EA TS
Title: BIATHAION STACF

Phone Number: —— Y or

Email:

Roles or activities with the Facility/Years working at the Facility:

BIATHALON STAFE HEAD of TRAINI NG-AV S FAZ LITY

Can your name/role be used in the PA Report? Y o{N)

Can you recommend anyone we can interview?

PFAS Use: Identify accidental/intentional release locations, time frame of release, frequency of releases,
storage container size (maintenance, fire training, firefighting, buildings with suppression systems (as
builts), fueling stations, crash sites, pest management, recreational, dining facilities, metals plating, or

waterproofing). How are materials ordered/purchased/disposed/shared with others?

A N2L-TO STAFF 2

LoV - N PeEA P YEAL/SEhsanl , FEBIMARA] sPaine 21T
- Sk i -MATARIE- PVMP FA[LED THIS EasoN |, lowl Petup £
SNOW PP = TRAAKED- IN SNOW 1D U1 -TRAZIE ¢voM -

) @/ Ubron A1 eaer AlecelD
2Jponmi -2 AN GCCoE ETAN ALLEN T2,
2) D&/ I NATION S FATINNL
4/" W oé PATPK

s = 10 ToN EATF = 30-4o TONS -IN F2OM
EAmt Lo CATION « sNDW PLAZED 1 PoND 4 ON TeAZIE ( ABOUT

2.51M of CONERAGE 0F TRALK )
-~ - L2

~ BOOMS J BA 0F BIATHALON B OING ( WAL E2BLANG )
DESIENED Fre WAYXING- OF S¥|LS

v WAY W/ PEAS USED AS “ICH 0o MEETITIVE ¥ wive (expsnsive)
S/

VSED AMET EXCLUSINELY foe. compeTITION
OYER

Known Uses

Use v v WAX

Procurement
— """ iUl

].)ls_positionm 2ED /U

Storage (hvixed)

Inventory, Off-Spec
WA

Containmen
a

SOP on Filling
YA

Leaking Vehicles
N/A
Nozzle and Suppression

System Testing %

Dining Facilities
& ok

Vehicle Washinil
/A
Ramp Washing N /A—

Fuel Spill Washing and
Fueling Stations %

Chrome Plating or
Waterproofing / =

Facility: ZAM P € THAN AULENS T3

oV SHIS



Facility: SAMP THAN ALLEN T%

Interviewer:

PA Interview Questionnaire - Other

vilou- PFAS WAY JSED A0 -4C 7. of TUE TIME

WAYING HUTS
BEFORf EYENTS /coM PETITIONS, A HUT KEY 1S GUANTD coMPETITDeS

20 WUTS — LEY DETURED AFTEL LOMPEETHAON, HUTT Lockedd CUEANED
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PLYwWoD woRrk TAPA £
~ AR OBN WAY PITHED TO T2.A5H £ANS (M’lé)ét /02 SWEPTOVT OFHUIT
~ BINS EMETIED TO BREC TEATH 2InS - DISPDSED OF 0FFS) T W/ GENERAT

MvIVICle AL wWALTE sreBamm
e ETHAN ALLEN TS VIED &Y ¢
~ €A BVATHALON LLUR

-~ MANSFHIELD NoRDI L

— vAeovs BleHscHoo L
YEL - AptA A2oVND WEL USED Ta el oD
Feencr 0ekiN INSTULED AzoUND WAL ke BLDE, (& OOF DRIYP -UNE

sNoOow MAVVIN G
ENOW M AVIN G PO ND = BEDPLE SOMETI M ES SWiM 1N, (T

UITCATC - Sz PAVED O 2.3 MEN 2-Skem wo i eN
J



Li, Jennifer J (Germantown)

From: Banks, LeeAnn <LeeAnn.Banks@vermont.gov>
Sent: Thursday, November 08, 2018 12:02 PM

To: Li, Jennifer J (Germantown)

Subject: RE: ARNG PFAS: Ethan Allen Training Site - Tire Fire

Yes, that is true.
Lee Ann

Lee Ann Banks, P.E.

Environmental Compliance Manager
State of VT Military Department
Vermont Army National Guard

Ph: (802) 338-3327

Cell: (802) 999-7210

From: Li, Jennifer J (Germantown) <jennifer.j.li@aecom.com>

Sent: Thursday, November 8, 2018 11:59 AM

To: Banks, LeeAnn <LeeAnn.Banks@vermont.gov>

Cc: Packer, Bonnie M CTR NG NGB ARNG (US) <bonnie.m.packer.ctr@mail.mil>; Tim Peck
(Timothy.J.Peck@usace.army.mil) <Timothy.J.Peck@usace.army.mil>; Stenberg, Laurie <laurie.stenberg@aecom.com>;
Raggambi, Gustav <gustav.raggambi@aecom.com>; Anthony, Jacqueline <Jacqueline.Anthony@vermont.gov>

Subject: ARNG PFAS: Ethan Allen Training Site - Tire Fire

Thank you Lee Ann,

To confirm our conversation regarding the foam used on the tire fire, VT ARNG contacted the Underhill Jericho Fire
Department to confirm the type of foam used on this tire fire and were informed that the type of foam used was not
AFFF and did not contain PFAS.

Thanks again,
Jen

Jennifer J. Li
Environmental Scientist
GeoEnvironmental & Remediation Services, DC Metro D +1-301-820-3476 M +1-301-272-4948 jennifer.j.li@aecom.com

From: Banks, LeeAnn [mailto:LeeAnn.Banks@vermont.gov]

Sent: Thursday, November 08, 2018 11:25 AM

To: Li, Jennifer J (Germantown)

Subject: FW: [Non-DoD Source] FW: PFAS in surface water potentially flowing from Camp Johnson (UNCLASSIFIED)

Lee Ann Banks, P.E.
Environmental Compliance Manager
State of VT Military Department



Vermont Army National Guard
Ph: (802) 338-3327
Cell: (802) 999-7210

From: Anthony, Jacqueline <Jacqueline.Anthony@vermont.gov>

Sent: Wednesday, November 7, 2018 2:39 PM

To: Packer, Bonnie M CTR (US) <bonnie.m.packer.ctr@mail.mil>; Banks, LeeAnn <LeeAnn.Banks@vermont.gov>
Subject: RE: [Non-DoD Source] FW: PFAS in surface water potentially flowing from Camp Johnson (UNCLASSIFIED)

Bonnie,

We spoke with LTC Roy and have attached a map with a red dot where the release of the foam occurred. Just to
reiterate, the foam that was used did not contain PFAS. I've also attached pictures from the event.

Please let me know if you need anything else.

Thanks,
Jackie

Jacqueline Anthony

State of Vermont Military Dept
Vermont Army National Guard
Ph: 802-338-3353

Cell: 410-231-8100

From: Packer, Bonnie M CTR (US) <bonnie.m.packer.ctr@mail.mil>

Sent: Wednesday, November 07, 2018 1:10 PM

To: Banks, LeeAnn <LeeAnn.Banks@vermont.gov>

Cc: Anthony, Jacqueline <Jacqueline.Anthony@vermont.gov>

Subject: FW: [Non-DoD Source] FW: PFAS in surface water potentially flowing from Camp Johnson (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

LeeAnn and Jackie

Hopefully this answers your question.

Please see if you can get LTC Roy to put an X marks the spot on a map for the PFAS release on Camp Ethan Allen.
He is a fist hand witness and wants to be the one to put the mark on a map.

Thank you .

Bonnie Packer, PhD

Project Manager

ARNG Cleanup Division (ARNG-IED )

Contractor: Strata-Geo, LLC

Herbert R. Temple, Jr., Army National Guard Readiness Center (TARC)
111 S. George Mason Drive

Arlington, VA 22204

703-607-7977
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Visual Site Inspection Checklist

Names(s) of people performing VSI: GVS E.
Recorded by: <y\/< b,
ARNG Contact: P B Ol
Date and Time:
Method of visit (walking, driving, adjacent):

Source/Release Information

Site Name / Area Name / Unique ID: AP VAR S <27 kN 5
Site / Area Acreage: - 4

Historic Site Use (Brief Description): MOSTLY A 2EFL VAR WEEINE- AT\ ¢

Current Site Use (Brief Description): 22055 ourl1i2ic el 4 | £ATA LATY
YT AZNG UoUNHPIN wWAZEARE SIYOD L —ALSO USfD BY onifes
Physical barriers or access restrictions:  AUrHORAZ2€D Y LSITORS on LY Fo2 X-c2uNIT. $4 eaznk/
CESTALTED 10\ AN CAFE AN ING
1. Was PFAS used (or spilled) at the site/area? AFEE Y 30 IE e oF thett gUALL Y

la. If yes, document how PFAS was used usage time (e.g , Tire fighting training 2001 to 2014); | WAXES

2. Has usage been documented?
2a. If a record on adisk

TO WAV Sk |'s - %ieH vegropIANGES WAKES
ITPE LAMOUN (D /qav ot/ PEOALIPEAS
3. What types of businesses are located near the site? Industrial / Commercial / Plating / Waterproofing / Residential
3a. Indicate what businesses are located near the site

VO IMMBO\ATE TERANT 1D SEL AZEA/fRzq TT . cbrlEpAlL
>

DINEWICS prso Vigs [0LeVPBS o vo  on OF THE PopELTY

4. 1s this site located at an airport/flightline?
4a. If of the tenants:
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Visual Survey Inspection Log

Other Significant Site Features:

1. Does the facility have a fire suppression system?
1a. If ves, indicate which of AFFF has used:

VA~

1b. If ves. describe maintenance schedule/leaks:

VA

lc. If yes, how often is the AFFF replaced:
U/

1d. If ves. does the facilitv have floor drains and where do thev lead? Can we obtain an as built drawing?

WALLER D6 Hay ovaDRIN /sups vV IRAAZE EEMEATH 2DOF /O2LO LINE
~CONNELT To GO ATER DERINAGE PIPE WEAQ STARTING AefA

Transport / Pathway Information
Migration Potential:

1. Does site/area drainage flow off installation? Y N

la. If so. note observation and location: SVBAATE v ATERD. i o e

INEEZ- TO r2TH — W Divy PE cenitzAT - FOW
1€ 1O SoUTH TO UiLL oo K - FLow

2. Is there channelized flow within the site/arca?

2a. If note observation and location: < T

W, @00 At ¢ATALITY | Ar ot FATAL 1Y
SOEMWETEEZ D2ATNAGE P PE INgGTRULED BLos
3. Are monitoring or drinking water wells located near the site? N 10 ATUIRVTARY O ~
UEE IV E2-
3a. If lease note the
welL L CeSERVED.sTIUL-VP WELL
DTHEZ WEALS @j ExsT (Do MDToPsEevE

4. Are surface water intakes located near the site? sovitt

4a, If note the location

PUePOSES - WATER—
/ :
PUM Mmeand  APLE PoE-dpy ¥ v F TLUSED

5. Can wind dispersion information be obtained? YXTNN 1D SYPPLY WATEE TO MAUUNVG €

5a. If so, note and observe the

1}

6. Does an adjacent non-ARNG PFAS source exist? Y(N

6a. If so, please note the source and location.

6b. Will off-site reconnaissance be conducted?

, ~T



Visual Survey Inspection Log

Significant Topographical Features:
1. Has the infrastructure changed at the site/area?

1a. If so, please describe change (ex. no longer exist): _
vsen
AepVND
2. Is the site/area vegetated? Y/N ™ 0¥
0 Pos 10
2a. If not describe the site/area ? PoreED

V& AN

3. Does the site or area exhibit evidence of erosion?
3a. If describe the location and extent of the erosion:
v ETAOVS DITIHES MEXT To S cou st (.uc
LV I VY e AZERS oF THE Poope@iy AOE o Eosio OVE

4. Does the site/area exhibit any areas of ponding or standing water? O AREAS w N
4a. describe the location and extent of the LOW-
APEAS s PR INES . ONE PORID USED epp. SeloWM - 1T 0
b MATURAT wELL § | rRALLOWV WELL
) Mowm Ve =i ATeE
Receptor Information MO & (.S A22ES

1. Is access to the site restricted?
la. If so, please note to extent:

ATHURIZED Y61 TDRS & YT apt 6 STIREF

w ers Residential /
2. Who can access the site?
2a. Circle all that above:

3. Are residential areas located near the site?

3a. If so note the location/distance
»
NOeTH DE 7PeOPERTY SIS
MEAZ v F ol 1S\ foes
4, Arc any schools/day care centers located near the site? PO “ AT NinJG&
da. If note the FAAaLITY BUILOIW iDL

5. Are any wetlands located near the site? | E Y/ E |

5a. If so. please note the location/distance/type: PV Ar E2N/C
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Visual Survey Inspection Log

ANGINPEL

Additional Notes  ppe-p AROIND PITRBUE WUl PELEN T RMCED EVULED ) - wel
. ReNVIPVSLY s TO
ILDING i

Photo ID/Name Date & Location Photograph Description
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Preliminary Assessment — Conceptual Site Model Information

Site Name: Camp Ethan Allen Training Site

Why has this location been identified as a site? PFAS was detected in potable water wells at and within
the vicinity of a biathlon facility that is used by the VTARNG and public.

Are there any other activities nearby that could also impact this location? No other nearby activities
were noted.

Training Events
Have any training events with AFFF occurred at this site? No AFFF training events have occurred

If so, how often? Not Applicable (N/A).

How much material was used? Is it documented? N/A

Identify Potential Pathways: Do we have enough information to fully understand over land surface
water flow, groundwater flow, and geological formations on and around the facility? Any direct
pathways to larger water bodies?

Surface Water:

Surface water flow direction? Surface water flows to the north and the south — the Green Mountains
ridgeline defines a drainage divide

Average rainfall? Approximately 40 inches per year

Any flooding during rainy season? Flooding during the rainy season is possible

Direct or indirect pathway to ditches? Both direct and indirect pathways exist

Direct or indirect pathway to larger bodies of water? Both direct and indirect pathways exist to the Lee
River and Mill Brook

Does surface water pond any place on site? Yes, in ditches, springs and low-lying wetland areas

Any impoundment areas or retention ponds? Two larger 1 to 1%-acre ponds and wetland areas

Any NPDES location points near the site? Unknown

How does surface water drain on and around the flight line? No flight line is associated with the property




Preliminary Assessment — Conceptual Site Model Information

Groundwater:

Groundwater flow direction? Groundwater flow is from east to west; highly variable localized flow likely

Depth to groundwater? 10 to 20 ft bgs

Uses (agricultural, drinking water, irrigation)? Potentially potable wells; Champlain Water District
provides drinking water to the facility

Any groundwater treatment systems? A POET/filtration system exists within the Walker Building

Any groundwater monitoring well locations near the site? Yes

Is groundwater used for drinking water? Wells are potentially potable

Avre there drinking water supply wells on installation? Yes

Do they serve off-post populations? No

Avre there off-post drinking water wells downgradient? Yes, numerous drinking water wells are off-post
and associated mostly with residential dwellings

Waste Water Treatment Plant:

Has the installation ever had a WWTP, past or present? No

If so, do we understand the process and which water is/was treated at the plant? N/A

Do we understand the fate of sludge waste? N/A

Is surface water from potential contaminated sites treated? No

Equipment Rinse Water
1. Is firefighting equipment washed? Where does the rinse water go? N/A

2. Are nozzles tested? How often are nozzles tested? Where are nozzles tested? Are nozzles cleaned after
use? Where does the rinse water flow after cleaning nozzles? N/A

3. Other?




Preliminary Assessment — Conceptual Site Model Information

Identify Potential Receptors:

Site Worker X

Construction Worker X

Recreational User X

Residential

Child

Ecological X

Note what is located near by the site (e.g. daycare, schools, hospitals, churches, agricultural, livestock)?

Documentation

Ask for Engineering drawings (if applicable).

Has there been a reconstruction or changes to the drainage system? When did that occur? The storm water

drainage system was upgraded approximately 10 years ago, replacing a shallower system in the same

location. No other drainage infrastructure noted.
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Preliminary Assessment Report

Camp Ethan Allen Training Site
Perfluorooctane-Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA) Impacted Sites
ARNG Installations, Nationwide

APPENDIX C — Photographic Log

Army National Guard, Preliminary

Assessment for PEAS Camp Ethan Allen Training Site

Vermont

Photograph No. 1

Description:

View to the south of Waxing
Sheds. The artificial pond is
situated behind the crest of the
grass covered hill; right side
of the photograph.

Photograph No. 2

Description:

View to the south of grassy
area in between two rows of
Waxing Sheds.

AECOM




Preliminary Assessment Report

Camp Ethan Allen Training Site
Perfluorooctane-Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA) Impacted Sites
ARNG Installations, Nationwide

APPENDIX C — Photographic Log

Army National Guard, Preliminary

Assessment for PEAS Camp Ethan Allen Training Site

Vermont

Photograph No. 3

Description:

View to the south of Waxing
Sheds and surrounding area.

Photograph No. 4

Description:

View to the southwest of
waxing sheds, roadway and
grassy areas.

AECOM




Preliminary Assessment Report

Camp Ethan Allen Training Site
Perfluorooctane-Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA) Impacted Sites
ARNG Installations, Nationwide

APPENDIX C — Photographic Log

Army National Guard, Preliminary
Assessment for PFAS

Camp Ethan Allen Training Site

Vermont

Photograph No. 5

Description:

View to the south of Walker
Building. Note wellhead in
center of photograph.

Photograph No. 6

Description:

View to the west of the course
starting area, new structure
and Walker Building. The
approximate 20 feet wide
asphalt covered ski track is
visible in the left side and
bottom right corner of the
photograph.

AECOM




Preliminary Assessment Report

Camp Ethan Allen Training Site
Perfluorooctane-Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA) Impacted Sites
ARNG Installations, Nationwide

APPENDIX C — Photographic Log

Army National Guard, Preliminary

Assessment for PEAS Camp Ethan Allen Training Site

Vermont

Photograph No. 7

Description:

View to the north of steel
cover covering access-way to
the stormwater drainage pipe.

Photograph No. 8

Description:

View to the north of low-lying
areas adjacent to ski track.

AECOM
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Camp Ethan Allen Training Site
Perfluorooctane-Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA) Impacted Sites
ARNG Installations, Nationwide

APPENDIX C — Photographic Log

Army National Guard, Preliminary
Assessment for PFAS

Camp Ethan Allen Training Site

Vermont

Photograph No. 9

Description:

View to the north of spring
adjacent to ski track.

Photograph No. 10

Description:

View to the north of wooden
shed covering corrugated
pipe/valve pit used for
artificial snowmaking
purposes.

AECOM
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Camp Ethan Allen Training Site
Perfluorooctane-Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA) Impacted Sites
ARNG Installations, Nationwide

APPENDIX C — Photographic Log

Army National Guard, Preliminary

Assessment for PEAS Camp Ethan Allen Training Site

Vermont

Photograph No. 11

Description:

View of snowmaking water
valve/nozzle situated adjacent
to snowmaking shed.

Photograph No. 12

Description:

View of corrugated pipe/valve
pit inside snowmaking shed.

AECOM
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Camp Ethan Allen Training Site
Perfluorooctane-Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA) Impacted Sites
ARNG Installations, Nationwide

APPENDIX C — Photographic Log

Army National Guard, Preliminary
Assessment for PFAS

Camp Ethan Allen Training Site

Vermont

Photograph No. 13

Description:

View to the south of
snowmaking shed and Walker
Building.

Photograph No. 14

Description:

View to the south of asphalt
paved ski track, starting
area/structure, new structure
and Walker Building.

AECOM
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APPENDIX C — Photographic Log

Army National Guard, Preliminary

Assessment for PFAS Camp Ethan Allen Training Site Vermont

Photograph No. 15

Description:

View of Kinetico Water
Systems water filtration
system inside Walker
Building.

Photograph No. 16

Description:

View of a component of the
water filtration system inside
the Walker Building.

AECOM
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Perfluorooctane-Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA) Impacted Sites
ARNG Installations, Nationwide

APPENDIX C — Photographic Log

Army National Guard, Preliminary
Assessment for PFAS

Camp Ethan Allen Training Site Vermont

Photograph No. 17

Description:

View of the south side of the
Walker Building. The Waxing
Huts are in the background of
the photograph.

Photograph No. 18

Description:

View to the south of the west
facing side of the Walker
Building and new structure
under construction. Artificial
fill placed during construction
is visible in the center of the
photograph. The water well
head is situated in the center
left portion of the photograph.

AECOM
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APPENDIX C — Photographic Log

Army National Guard, Preliminary
Assessment for PFAS

Camp Ethan Allen Training Site Vermont

Photograph No. 19

Description:

View of water well #40293
well head; re-constructed as
stick-up (casing). The south
side of the Walker Building is
visible in the right side of the
photograph. The Waxing Huts
are in the background.

Photograph No. 20

Description

View to the south of steel
plate covering the stormwater
drainage infrastructure.

AECOM
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Perfluorooctane-Sulfonic Acid (PFOS) and
Perfluorooctanoic Acid (PFOA) Impacted Sites
ARNG Installations, Nationwide

APPENDIX C — Photographic Log

Army National Guard, Preliminary

Assessment for PEAS Camp Ethan Allen Training Site

Vermont

Photograph No. 21

Description:

View to the south of a steel
grate/drop inlet associated
with the stormwater drainage
infrastructure.

Photograph No. 22

Description:

View to the east of pump
house associated with the
artificial pond used for storing
water, for snowmaking
purposes.

AECOM
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APPENDIX C — Photographic Log

Army National Guard, Preliminary
Assessment for PFAS

Camp Ethan Allen Training Site

Vermont

Photograph No. 23

Description:

View to the north of well/well
house associated with the
artificial pond used for storing
water, for snowmaking
purposes.

Photograph No. 24

Description:

View to the southeast of the
artificial pond used to store
water for snowmaking
purposes.

AECOM
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Perfluorooctane-Sulfonic Acid (PFOS) and
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APPENDIX C — Photographic Log

Army National Guard, Preliminary
Assessment for PFAS

Camp Ethan Allen Training Site

Vermont

Photograph No. 25

Description:

Photograph provided by
VTARNG, Skidder Tire Fire
response. Underhill Jericho
Fire Department applied non-
AFFF foam to Skidder Tire
Fire.

AECOM
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