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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 (IED), Cleanup Branch
contracted AECOM Technical Services, Inc. (AECOM) to perform Preliminary Assessments
(PAs) and Site Inspections (SIs) 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), primarily in the form of aqueous film forming foam (AFFF) released as part
of firefighting activities, although other PFAS sources are possible.

AECOM completed a PA for PFAS at Volunteer Training Site-Smyrna (VTS-S) in Rutherford
County, Tennessee, to assess potential PFAS release areas and exposure pathways to
receptors. The performance of this PA included the following tasks:

¶ Reviewed data resources to obtain information relevant to suspected PFAS releases

¶ Conducted a 1-day site visit on 21 May 2018

¶ Interviewed personnel associated with VTS-S activities during the site visit including the
TNARNG Environmental Specialist, a VTS-S Maintenance Chief, the Smyrna Rutherford
Airport Authority Fire Chief, and AASF#1 personnel that formerly worked at VTS-S

¶ Completed visual survey inspections at known or suspected PFAS release locations and
documented those areas with photographs

¶ Developed a conceptual site model (CSM) to outline the potential release, pathway, and
receptors of PFAS for VTS-S

Four possible PFAS releases off-facility were identified during the PA. These include:

¶ A 2016 Blue Angel Crash occurred south of the Runway 32 approach and behind the Sam
Davis Historic Home, which is off the airport property approximately 1 mile southeast of the
end of Runway 32. From interviews, it is believed that AFFF was used to extinguish a fire
on the wing of the aircraft.

¶ A 2017 Jet A fuel spill occurred on 6 October 2017 at Hollingshead Aviation, near the airport
tower. In response to the spill, Hollingshead personnel reportedly used AFFF to suppress
fuel vapors. It was estimated that 10 gallons of foam was used for this purpose.

¶ Small releases of AFFF (5 gallons or less) were reported by the Smryna Rutherford Airport
Fire Department Fire Chief during annual Federal Aviation Administration (FAA)-required
demonstrations of emergency response readiness, typically staged adjacent to the runway
at a different location each year selected by the FAA representative. AFFF is dispersed from
the fire truck and allowed to runoff and infiltrate.

¶ Past storage of AFFF and refilling of fire extinguishers in the large hangar (Buffalo Hangar)
north of the fuel ASTs were reported. To the best of their knowledge, TNARNG staff noted
no AFFF releases occurred at the Buffalo Hangar.
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The PA identified one area of interest (AOI) related to PFAS releases at VTS-S. The AOI is
shown in Figure ES-1 and summarized below.

Area of Interest Name Used by Release Dates

AOI 1 2006 hangar fire
at Building 682S
and fire
extinguisher
training in
adjacent ramp
area

TNARNG 2006 in hangar and
occasionally over
multiple years in
adjacent ramp

Based on the documented AFFF release at this AOI, there is potential exposure to PFAS
contamination in surface and subsurface soil to site and construction workers via inhalation of
dust or ingestion, in surface water to municipal water supply users and recreational users via
ingestion and in groundwater to residential and commercial well users via ingestion. The CSM
for VTS-S is shown on Figure ES-2.
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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 (IED), Cleanup Branch
contracted AECOM Technical Services, Inc. (AECOM) to perform Preliminary Assessments
(PAs) and Site Inspections (SIs) 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, and Modification 01 issued
30 September 2017. The ARNG is assessing potential effects on human health related to
processes at their facilities that used per- and poly-fluoroalkyl substances (PFAS), 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 will vary. The regulatory framework at both federal and state
levels continues to evolve. The U.S. Environmental Protection Agency (USEPA) issued Drinking
Water Health Advisories 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 have adopted their own drinking water standards for
PFAS.

This report presents findings of a PA for PFAS at Volunteer Training Site-Smyrna (VTS-S) in
Rutherford County, Tennessee, 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 the locations where PFAS are currently stored and may have been released
into the environment at VTS-S. 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:

¶ Reviewed data resources to obtain information relevant to suspected PFAS releases

¶ Conducted a 1-day site visit on 21 May 2018

¶ Interviewed personnel associated with VTS-S activities during the site visit including the
TNARNG Environmental Specialist, a VTS-S Maintenance Chief, the Smyrna Rutherford
Airport Authority Fire Chief and AASF#1 personnel that formerly worked at VTS-S

¶ Completed visual survey inspection (VSI) at known or suspected PFAS release locations
and documented with photographs

¶ Developed a conceptual site model (CSM) to outline the potential release and pathway of
PFAS for each area of interest (AOI)
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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:

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

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

¶ Section 3 – Non-Fire Training Areas: describes other locations of potential or suspected
PFAS releases at the facility identified during the site visit.

¶ Section 4 – Emergency Response Areas: describes areas of suspected or potential AFFF
release at the facility, specifically in response to emergency situations.

¶ Section 5 – Adjacent Sources: describes sources of PFAS release adjacent to the facility
that are not under the control of ARNG.

¶ Section 6 – Conceptual Site Model: describes the pathways of PFAS transport and
receptors at the AOI.

¶ Section 7 – Conclusions: summarizes the data findings and presents the conclusions of
the PA.

¶ Section 8 – References: provides the references used to develop this document.

¶ Appendix A – Data Resources

¶ Appendix B – Preliminary Assessment Documentation

¶ Appendix C – Photographic Log

1.4 Facility Location and Description

VTS-S occupies 868 acres of land near Smyrna, Tennessee in Rutherford County,
approximately 22 miles southeast of Nashville (Figure 1-1). The Smyrna/Rutherford County
Regional Airport is situated to the west of the VTS-S. VTS-S is partially within the city limits of
the Town of Smyrna, Tennessee. Main access to the training site is by Sam Ridley Parkway,
which is easily accessible via U.S. Highway 41-70S, Interstate 24, and State Route 840
(TNARNG, 2012).

VTS-S consists of federally-, state- and county-owned property. The TNARNG is licensed to use
709.57 acres from the Nashville District USACE and 137.15 acres from the Mobile District
USACE. The state-owned portion consists of 10.11 acres and located within the cantonment
area. On the western border of the training site, adjacent to airport property, the Airport Authority
and TNARNG have developed a joint use agreement for an approximate 11-acre parcel
(TNARNG, 2012) which contains aircraft hangars, a vehicle maintenance facility, fuel storage,
surrounding parking areas and offices.

The facility was established in 1941 as Smyrna Army-Air Base and construction of the site
began in 1942. During World War II, the site was used as a training facility for bomber pilots. In
the years immediately following the war’s end, base activities were reduced, and in July 1947
the base was deactivated (TNARNG, 2012). In August 1948, the base was reopened with the
arrival of the 314th Troop Carrier Wing from Texas. The base was renamed Sewart Air Force
Base (AFB) in 1950 after Major Alan J. Sewart, who was killed in aerial combat during World
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War II. In 1955, the 516th Troop Carrier was activated at Sewart AFB. It was the only helicopter
group in the Air Force at that time. In 1965, it was announced that the Sewart AFB would be
phased out over a 4.5-year period and would be completely closed by July 1970. The closure
coincided with the acquisition of lands for the J. Percy Priest Dam and Reservoir by the USACE
Nashville District (TNARNG, 2012).

When the Sewart AFB closed, the USACE retained a portion of the former installation, including
the cantonment area, and the National Airport Authority retained the airfield. In 1970, the
TNARNG obtained a license from the Nashville USACE to use 780.55 acres for education of
troops and various field training purposes on a continual basis. Under TNARNG management,
the site has been called Smyrna Training Site, Grubbs/Kyle Training Center, and most recently,
VTS-S. The airfield was transferred to the Metropolitan Nashville Airport Authority, and has
subsequently been transferred to the Smyrna/Rutherford County Airport Authority.

1.5 Facility Environmental Setting

VTS-S lies within the Central Basin physiographic region of the state. The Central Basin is
characterized by gently rolling to nearly level lands, land surface elevations at VTS-S generally
fall between 490 and 550 feet (TNARNG, 2012). Site topography is generally flat to gently
rolling and slopes from west to east toward Stewart Creek.

1.5.1 Geology

VTS-S is underlain mostly by the Ridgley Limestone, which is Ordovician in age. Other
Ordovician age units underlying VTS-S include the Carters, Lebanon, Pierce, and Murfreesboro
Formations. Sinkholes and caves are characteristic features of limestone formations. Numerous
sinkholes are present in the northeastern corner of VTS-S (TNARNG, 2012). The nature of such
karst features allows significant interactions between surface water and groundwater. VTS-S is
also located on the outer portion of the New Madrid Seismic Zone, which is the most seismically
active zone east of the Rocky Mountains.

1.5.2 Hydrogeology

VTS-S lies above the Central Basin aquifer which consists of generally flat-lying carbonate
rocks of Ordovician to Devonian age and underlies the Central Basin physiographic province.
Groundwater is stored in and moves through solution-enlarged vertical joints and horizontal
bedding planes. Wells commonly yield 5 to 20 gallons per minute and are an important source
of drinking water throughout much of the Central Basin (TNARNG, 2012).

Based on the surrounding topography, shallow groundwater flow is anticipated to flow to the
southeast (Figure 1-2). Groundwater depth at VTS-S ranges from approximately 40 feet to 2 to
3 feet near Stewart Creek. Groundwater is recharged via the percolation of precipitation into the
Central Basin aquifer. Some fractures and faults through the Central Basin aquifer may allow
recharge to the underlying Knox aquifer, whose upper formation can also provide substantial
quantities of water to wells in the Central Basin at depths of 1000 feet or more (TNARNG,
2012).

As noted in the attached Environmental Data Research (EDR) report (Appendix A), a query of
Tennessee Department of Environment and Conservation’s water well database identified six
residential and one commercial private water supply wells approximately 0.5 miles east and
southeast of VTS-S (Figure 1-2) and range in depth from 85 to 390 feet.
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1.5.3 Hydrology

VTS-S is located within the Stones River Watershed (USGS Hydrologic Unit #05130203), which
includes approximately 589,440 acres (921 square miles) of land and water and ultimately
drains into the Cumberland River. Figure 1-3 shows perennial surface water features at VTS-S
including Stewart Creek and the J. Percy Priest Reservoir (TNARNG, 2012). VTS-S is located in
an area of high flood risk which is mitigated to some degree by USACE control of water levels at
J. Percy Priest Lake. A large portion of VTS-S falls at or below the “508-line”, which is defined
as portions under 508 feet above mean sea level and are subject to specific use restrictions.

Storm water runoff at VTS-S flows north and east to two outfalls on Stewart Creek via open-flow
ditches and limited sewer lines and is not treated before entering the creek. Flow into hangar
floor drains are conveyed to two sump tanks and wastewater from all wash racks passes
through oil/water separators before discharge to the Town of Smyrna sanitary sewer system
(TNARNG, 2012).

Potable water for VTS-S and surrounding areas is supplied by the Town of Smyrna from an
intake on J. Percy Priest Reservoir. The Town has capacity to provide up to 8 million gallons of
water per day for the local community (TNARNG, 2012).

1.5.4 Climate

Data from Smyrna, Tennessee, indicate that the mean annual temperature between 1981 and
2010 was 57.5 degrees Fahrenheit (ºF) (National Oceanic and Atmospheric Administration
[NOAA], 2018). The warmest months are July and August, with normal daily mean temperatures
of 88.9ºF and 90.0ºF, respectively. January is the coldest month, with a mean temperature of
47.5ºF. Average annual precipitation measured from 1981 to 2010 in Smyrna, Tennessee was
54.36 inches. Rainfall is heaviest during the month of May, averaging 5.75 inches per month; 
October and August are the driest months. Average monthly precipitation ranges from
3.44 inches in October to 3.60 inches in August.

1.5.5 Current and Future Land Use

In April 2015, TNARNG’s Army Aviation Support Facility #1 transferred operations from VTS-S
to Berry Field in Nashville, with some vehicle maintenance personnel and equipment remaining
at VTS-S. VTS-S is the primary training facility for TNARNG units within 100 miles of the training
site. In addition, a variety of non-National Guard organizations use the training site, including:
the 100th Division and the 304th MP unit, both of which are Army Reserve units; 3-BCT 101st
Airborne, a U.S. Army unit; as well as local gun clubs, ROTC groups, and local law enforcement
units. Approximately sixty percent of all training at VTS-S takes place either in classrooms or in
virtual training facilities. Field training exercises at VTS-S accounts for ten to fifteen percent of
overall usage at VTS-S and involve a wide variety of activities such as tracked and wheeled
vehicle operations on all military-developed roads and major trails, mounted and dismounted
maneuvers, field bivouacking, mine field detection, land navigation, aviation sling load training,
and weapons firing.

The western boundary of VTS-S is adjacent to the Smyrna/Rutherford County Regional Airport.
Smyrna Municipal Golf Course is located to the south. South and southeast of VTS-S is
privately owned residences and industrial businesses. High density residential properties border
VTS-S to the east.
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2. Fire Training Areas
TNARNG staff reported fire extinguisher training with expired AFFF was conducted on the ramp
in front (west) of the hangar buildings. Associated training records or other information regarding
the timing and estimated quantities used were not available. TNARNG staff also reported that
off-site emergency response training, conducted jointly with the Smyrna Fire Department occurs
one to two times per year and has not included fire training with AFFF. Personnel confirmed
there are no current or former FTAs at VTS-S.
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3. Non-Fire Training Areas
During the PA, several non-fire training areas were evaluated. One non-fire training area on the
installation was identified to have a known release of AFFF. Each non-FTA is described below
and shown on Figure 3-1, with photographs appearing in Appendix C.

3.1 Buildings and Hangars

All three TNARNG hangar buildings were assessed during the PA, Buildings 681, 682N (north)
and 682S (south), also referenced by some TNARNG staff as Buildings 1, 2 and 3, respectively.
All three buildings are equipped with similar AFFF fire suppression systems which were installed
circa 2004/2005.  All systems include a 900-gallon capacity AFFF above ground storage tank
(AST) connected to ceiling nozzles via piping. Each building is discussed further below.

3.1.1 Building 681

Building 681 is the northernmost building evaluated during the PA. Formerly used as a hangar,
Building 681 now serves as a vehicle maintenance facility. Because aircraft are no longer stored
in the building, the building’s AFFF fire suppression system has been deactivated (i.e., tank
valve locked and tagged) such that water only would be released in the event of a fire. The sight
gauge on the AFFF AST shows empty. It is not clear if the tank is empty or if the gage is
malfunctioning. To the best of their knowledge, TNARNG staff who had been working on site
since the installation of the building’s AFFF system, had no knowledge about whether the tank
had leaked or had been emptied, nor of system leaks or failures of any kind in the building.
Offsite disposal of the AFFF in this and, as discussed below, other building ASTs, and in the two
remaining mobile carts, is planned and awaiting National Guard Bureau contracting. The
geographic coordinates are 36° 0'31.41"N and 86°30'28.67"W.

3.1.2 Building 682N

Building 682N is located south of Building 681. Building 682N serves as an active aircraft
hangar by the Tennessee Bureau of Investigation. Because aircraft are currently stored in the
building, the associated AFFF fire suppression system is the only such system at VTS-S that is
active. The 900-gallon AST system is labeled as three percent AFFF and the sight gauge shows
full. The system testing is currently conducted annually by American Fire Protection, and
formerly by Tyco Simplex. The system test consists of withdrawing AFFF concentrate directly
from the tank for collection and analysis. The overall system operation is not tested. During the
test, 2 to 3 gallons of AFFF are discharged and routed to the sanitary sewer. The integrity of the
sanitary sewer, which conveys wastes to the City of Smyrna wastewater treatment plant
(WWTP), is unknown. To the best of their knowledge, TNARNG staff who had been working on
site since the installation of the building’s AFFF system, there have been no leaks or failures.
The geographic coordinates are 36° 0'34.06"N and 86°30'28.84"W.

3.1.3 Building 682S

Building 682S is located south of Building 682N. Currently the building is not used and the AFFF
system is deactivated (i.e., tank valve locked and tagged). The AFFF AST sight gauge shows
full. Because this building is the location of an emergency response action, it is further
discussed in Section 4.1.
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3.1.4 Fuel ASTs

The aviation fuel ASTs at VTS-S are now inactive and scheduled for decommissioning. There
are no reports or records of any reportable releases of fuel (larger than 5 gallons) in the area.
Interviews indicated that during use standard fuel spill cleanup protocol required placement of
sorbent material, not AFFF. Therefore there is no evidence of AFFF releases in the vicinity of the
fuel ASTs area.

3.2 Waste Water Treatment Plant

The City of Smyrna previously had a license for a large parcel of land in on the installation for
sewage treatment purposes (TNARNG, 2012). The associated dates of operation and closure
were not reported. The only residual signs of the treatment plant are access roads and a large,
perennial pond). Currently the City of Smyrna operates a WWTP off the airport property to the
south (Figure 3-1 inset).

3.3 Landfills

According to the 2012 INRMP, there is a historical DoD landfill on the edge of the J. Percy Priest
Reservoir (TNARNG, 2012). TNARNG has informally agreed not to use the area until landfill
mitigation options are implemented. The landfill location is shown on Figure 3-1.

Landfills are not usually a primary release area of PFAS, but materials disposed of in landfills
may create a secondary source of contamination. Such materials, to name a few, may include
sludge from a WWTP that processes PFAS-laden water, used AFFF storage containers, or
products associated with waterproofing uniforms or boots. At VTS-S, no information obtained
indicates PFAS-related materials were disposed of in any landfill.
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4. Emergency Response Areas
As noted in Section 3.1.3, one emergency response location was identified at VTS-S during the
PA: a fire in Building 682S in 2006 (shown on Figure 4-1).

Based on the PA interview with TNARNG Safety Officer and staff present at the building in 2006,
a fire started following welding operations between exterior walls of Building 682S. Staff
reported the hangar’s overhead fire suppression system did not deploy AFFF until late stages of
the incident. After the system did engage, foam filled the hangar. When the City of Smyrna Fire
Department later arrived on the scene, they reportedly used water in their response. Following
the fire, the hangar was gutted and restored; and the AFFF fire suppression system was 
recharged. Interviewees did not know the volume of AFFF discharged, or the volume required to
re-fill the 900-gallon capacity fire suppression system AST following the incident. The cause of
the delayed AFFF system response was attributed to two factors, system design flaws and
location of the fire between the building walls i.e., not the building interior where the sensors are
located. During the initial stages of the fire, VTS-S personnel extracted aircraft stored inside the
building. Some personnel were exposed to smoke and required emergency medical care. The
Airport Authority Fire Department Chief, interviewed during the PA by phone, provided the City
Fire Department’s incident report included in Appendix A.

The TNARNG Environmental Specialist reported a 4,000-gallon underground sump north of
Building 682N (shown on Figure 4-1) receives water from floor drains in Buildings 682N and
682S. She recalled the sump being emptied in 2009 or 2010, after the 2006 hangar fire. Record
of the disposition of the sump contents was not available. A second older sump located north of
Building 681 receives water from Building 681. Diagrams provided by the TNARNG of the
sumps (location and configuration) are included in Appendix A. No other records on the
incident were identified during the PA.

The geographic coordinates are 36° 0'31.41"N and 86°30'29.05"W.
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5. Adjacent Sources
The following describes potential sources of AFFF outside the VTS-S boundary.

5.1 Smyrna/Rutherford County Regional Airport Fire Station.

The Smyrna Rutherford Airport Authority Fire Department operates as the fire department for
the airport areas adjacent to VTS-S and is equipped with AFFF. The Fire Chief clarified the
Smyrna Rutherford Airport Authority Fire Department provides emergency response only to
aircraft-related fires whereas the City of Smyrna’s Fire Department responds to emergencies
related to airport property structures, such as the 2006 hangar fire. The station is located
immediately south of Building 682S (Figure 5-1). The Airport Authority Fire Chief reported no
AFFF releases have occurred during handling of AFFF at their station and the Department does
not train with the material. The Fire Chief noted small releases of AFFF (5 gallons or less)
during annual Federal Aviation Administration (FAA)-required demonstrations of emergency
response readiness. During these demonstrations, typically staged adjacent to the runway at a
different location each year selected by the FAA representative, AFFF is dispersed from the fire
truck and allowed to runoff and infiltrate. The Fire Chief reported two PFAS sources in the
vicinity, a 2016 crash of a U.S. Navy jet (Blue Angel) and a 2017 fuel spill at an airport fixed-
base operator (Hollingshead Aviation). These sources are described further below and
approximate locations shown on Figure 5-1.

5.2 Blue Angel Crash Site 2016

The Fire Chief stated that a military jet crashed south of the Runway 32 approach and behind
the Sam Davis Historic Home, which is off the airport property approximately 1 mile southeast of
the end of Runway 32. The approximate geographic coordinates are 35° 59' 28.123" N and 86°
30' 2.060" W. A fire ensued after the crash, and the Fire Chief recalled AFFF was used to
extinguish flames on a wing of the aircraft. He stated a U.S. Navy contractor reportedly
remediated the crash site, including removal and offsite disposal of impacted soil. With the
exception of newspaper articles about the actual crash, information regarding the volume of
AFFF used during the emergency response and the reported subsequent soil removal was not
available.

5.3 Hollingshead Aviation Jet-A fuel spill

The Fire Chief also reported the occurrence of a Jet A fuel spill which occurred on
6 October 2017 at Hollingshead Aviation, near the airport tower. The approximate geographic
coordinates are 36° 0' 18.978" N and 86° 31' 29.783" W. In response to the spill, Hollingshead
personnel reportedly used foam to suppress fuel vapors. It was estimated that 10 gallons of
AFFF was used for this purpose. Some of the material evaporated and a small amount drained,
approximately 100 feet from the spill site, to the storm sewer system. The Fire Chief recalled
Hollingshead hired Evergreen AES for spill response services, including removal of AFFF that
had drained to the storm sewer. The Fire Chief provided a copy of the 2017 incident report
included in Appendix A.

5.4 Buffalo Hangar

TNARNG staff reported past storage of bulk AFFF and refilling of fire extinguishers in the large
hangar (called Buffalo Hangar) north of the fuel ASTs (see Figure 5-1) which was previously
leased by the TNARNG. To the best of their knowledge, TNARNG staff noted no AFFF releases
occurred at the Buffalo Hangar.
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6. Conceptual Site Model
Based on the PA findings, the AFFF release area associated with the 2006 hangar fire and fire
extinguisher training in adjacent ramp area was identified as an area of interest (AOI). The AOI
is shown on Figure 6-1. The following section describes the CSM components and the specific
CSM developed for this AOI. The CSM identifies the three components necessary for a
potentially complete exposure pathway: (1) source, (2) pathway, and (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 (National Ground Water Association [NGWA], 2018).
Receptors at VTS-S include site workers, construction workers, residents outside the facility
boundary, and recreational users. As described below, the CSM for AOI 1, shown on
Figure 6-2, indicates which specific receptors could potentially be exposed to PFAS.

6.1 AOI 1

AFFF was released during a 2006 hangar fire at Building 682S and during fire extinguisher
training in adjacent ramp area.

No surface water bodies are present within the AOI; Stewart Creek is located approximately
1,000 feet to the east northeast of Building 682S. PFAS releases during the fire response would
have been conveyed through hangar floor drains and sump to the airport sanitary sewer system
which flows to the City of Smyrna wastewater treatment plant. PFAS-impacted surface drainage
would flow east via storm water conveyances to an outfall on Stewart Creek, which discharges
into Percy Priest Lake or along the pavement to the unpaved area south of Building 682S and
potentially impact surface and subsurface soil. Ingestion exposure pathways for surface water
are potentially complete for municipal water supply users via the downstream intake on Percy
Priest Lake and recreational users (e.g., swimming and fishing) of Stewart Creek and Percy
Priest Lake.

PFAS contamination may have infiltrated to subsurface soil via seams and cracks in the hangar
floor and surrounding concrete apron. Ground disturbing activities at the AOI could result in site
worker and construction worker exposure to PFAS via inhalation of dust or ingestion of exposed
subsurface soil.

Potential PFAS contamination may have infiltrated to shallow groundwater, which is likely to flow
to the east and discharge into Stewart Creek and Percy Priest Lake. Some groundwater could
migrate to downgradient water supply wells. Six residential and one commercial water supply
wells ranging in depth from 85 to 390 feet below ground surface are reported less than one mile
to the east and southeast (EDR, 2018). Therefore, the ingestion exposure pathway for
groundwater is potentially complete.

AOI 1 includes potential PFAS contamination associated with fire extinguisher testing on the
flight line/apron west of the hangar buildings that may have flowed along the pavement to
surrounding soil, infiltrated to subsurface soil, and infiltrated further to intercept shallow
groundwater. Exposure pathways include site worker and construction worker exposure to
PFAS via inhalation of dust or ingestion of exposed soil in this area. Additionally PFAS may
have migrated from subsurface soil to groundwater indicating additional potential exposure to
residential and commercial well users via ingestion.
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7. Conclusions
One AOI related to a PFAS release (Building 682S 2006 hangar fire and fire extinguisher
training in adjacent ramp area) was identified at VTS-S during the PA (Figure 7-1).

7.1 Findings

Based on the documented AFFF release at VTS-S during the 2006 hangar fire emergency
response and potential AFFF release in west side ramp, evidence supports the potential for
PFAS contamination in soil, groundwater, or surface water to intercept one or more receptors.
Other sources of PFAS were identified at off-site locations, including the emergency responses
to a fuel spill on the airport property west of VTS-S, the Blue Angel crash site southeast of
VTS-S, and AFFF storage and use to refill fire extinguishers at the Buffalo Hangar located north
of fuel ASTs.

7.2 Uncertainties

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 in training, firefighting, or other non-traditional activities, 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 PFAS use 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
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.

The following table summarizes the uncertainties associated with the PA:

Area of Interest Source of Uncertainty

         AOI 1 1. The fire training on the ramp was conducted over multiple years and with
an unknown number of extinguishers each time.
2.  The status of the AFFF storage tank in Building 681.
3. Spills or leaks that may have occurred at the Airport Authority Fire
Department station associated with maintenance and filling of fire trucks
with AFFF
4.  The locations and quantities of AFFF used by the Airport Authority Fire
Department during FAA-required fire readiness demonstration exercises.
5.  Spills or discharges associated with replacing expired AFFF solution in
extinguishers that was conducted at the Buffalo Hangar.
6. Building 682S hangar was completely restored following the 2006 fire.
The fire incident report does not include information regarding the total
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volume of material used to contain the fire. Additionally, the final disposition
of the damaged building materials removed during the hangar restoration
(which may contain residual AFFF) is unknown.
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