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Acronyms and Abbreviations

μg/L micrograms per liter
μg/kg microgram per kilogram
AFB Air Force Base
AFCEC Air Force Civil Engineer Center
AFFF aqueous film forming foam
amsl above mean sea level
ANG Air National Guard
ASL Aerostar SES LLC
bgs below ground surface
BRLTN Burlington Air National Guard Base
btoc below top of casing
CAS Chemical Abstracts Service
DOT Department of Transportation
DPT direct push technology
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EPA Environmental Protection Agency
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FTA fire training area
GAC granular-activated carbon
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GPS global positioning system
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HA health advisory
ID identification
IDW investigation-derived waste
IRP Installation Restoration Program
J The reported concentration is an estimated value.
LOQ limit of quantification
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MW monitoring well
NA not applicable
ND not detected
NL not listed
OWS oil/ water separator
PA preliminary assessment
PFAS per- and polyfluorinated alkyl substances
PFBS perfluorobutane sulfonate 
PFOA perfluorooctanoic acid
PFOS perfluorooctane sulfonate
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SW surface water
TCLP toxicity characteristic leaching procedure
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U The analyte was not detected above the reporting value.
UJ The analyte was not detected above the reported value. The reported value is 

approximate.
VDEC Vermont Department of Environmental Conservation
VDH Vermont Department of Health
VOC volatile organic compound
VTANG Vermont Air National Guard
USACE United States Army Corps of Engineers
USAF United States Air Force
USCS Unified Soil Classification System
WWTP wastewater treatment plant
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1.0 INTRODUCTION

Aerostar SES LLC (ASL) under contract to the United States Army Corps of Engineers (USACE) 
Savannah District (Contract No. W912HN-15-C-0022) conducted screening-level site inspections (SIs) at 
five known or suspected aqueous film forming foam (AFFF) release areas at Burlington Air National 
Guard (ANG) Base (Figure 1, Appendix A). The purpose of the inspections was to determine the presence 
or absence of perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) in the environment at 
these areas. PFOA and PFOS are in a class of synthetic fluorinated chemicals used in industrial and 
consumer products, including defense-related applications. This class of compounds is also referred to as 
per- and polyfluorinated alkyl substances (PFAS). 

In 1970, the United States Air Force (USAF) began using AFFF firefighting agents containing PFOS and 
PFOA to extinguish petroleum fires. Releases of AFFF to the environment routinely occur during fire 
training, equipment maintenance, storage, and use. Although manufacturers have reformulated AFFF to 
eliminate PFOS, the United States Environmental Protection Agency (EPA) continues to permit the use of 
PFOS-based AFFF, and the USAF maintains a significant inventory of PFOS-based AFFF. As of this 
report, the USAF is actively removing PFOS-based AFFF from its inventory and replacing it with 
formulations based on shorter carbon chains, which may be less persistent and bioaccumulative in the 
environment.

SIs were conducted at the Burlington ANG Base in April 2017 in accordance with contract requirements 
(USACE, February 2016), a quality assurance project plan (QAPP) (ASL, January 2016) and a site-
specific addendum to the QAPP (ASL, February 2017). The QAPP and QAPP addendum were prepared 
in accordance with EPA guidance (EPA, March 2012) and Air Force Civil Engineer Center (AFCEC) 
requirements. 

The objectives of the SIs were to
determine if a confirmed release of PFOS, PFOA, or PFBS has occurred at the areas selected for 
inspection;
determine if PFOS and PFOA are present in groundwater or surface water at the inspection areas 
at concentrations exceeding Vermont Groundwater Enforcement Standards;
determine if PFBS is present in groundwater or surface water above generic EPA Regional 
Screening Levels (RSLs);
determine if PFOA is present in soil or sediment at inspection areas above the Vermont 
Department of Health (VDH) screening level;
determine if PFBS is present in soil or sediment at inspection areas above generic EPA RSLs;
determine if PFOS is present in soil or sediment at the inspection areas at concentrations 
exceeding the calculated RSL; and
identify potential receptor pathways with immediate impacts to human health (immediate impact 
to human health is considered consumption of drinking water with PFOS/PFOA above the 
Vermont Groundwater Enforcement Standard or PFBS above the RSL).

The Vermont Groundwater Enforcement Standard for combined PFOA and PFOS in groundwater is 0.02 
(Vermont Department of Environmental Conservation [VDEC], December 2016). The EPA health 

advisory (HA) for drinking water for combined 
exposure scenario (Vose, March 2016).

Screening levels for PFOA and PFOS in soil and sediment were calculated using EPA’s 
RSL calculator (https://epaprgs.ornl.gov/cgi-bin/chemicals/csl_search) (Appendix B). The toxicity value 
input for the calculator was the Tier 3 value reference dose of 0.00002 milligrams/kilograms per day 
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derived by EPA in its drinking water health advisories for PFOS (EPA, May 2016a) and PFOA (EPA, 
May 2016b).

The VDH screening value for PFOA in surface soil was selected as the screening level for surface soil, 
subsurface soil and sediment because it is more conservative than the calculated RSL. Because the 
Vermont Groundwater Enforcement Standard for combined PFOA and PFOS is more conservative, 0.02

was selected as the screening level for groundwater and surface water.

In summary, a PFOS/PFOA release was considered confirmed when exceedances of the following 
concentrations were identified:
PFOS: 

0.02 r and surface water (combined with PFOA value).
1,260 microgram and sediment.

PFOA:
0.02 and surface water (combined with PFOS value).
300 g/kg in soil and sediment.

Although PFOS and PFOA are the focus of the HA and provide specific targets for the USAF to address 
in this SI, EPA has also derived RSLs for PFBS, for which there is a Tier 2 toxicity value (Provisional 
Peer Reviewed Toxicity Value). The USAF considered a release to be confirmed if exceedances of the 
following concentrations were identified: 
PFBS:

40 and surface water.
1,300,000 and sediment.

To better facilitate reporting and discussion of the investigation, sampling, and analysis of PFOA/ PFOS/
PFBS in this report, these compounds will hereafter be referred to collectively as PFAS. Table 1 presents 
the screening values for comparing the analytical results for each of the PFAS compounds.

This report does not include assessment of ecological exposure pathways, receptors, or risk from PFAS 
impacts to the environment. Confirmed releases may require further investigation to fully delineate the 
extent of contamination and perform a complete risk assessment that includes ecological receptors.

The five areas discussed in this report were identified in a preliminary assessment (PA) conducted in July 
2015 (CH2M HILL, October 2015). The five areas (now identified as AFFF Areas 1 through 5) are listed 
in Table 2 and shown on Figure 2. A sixth area, a private plane crash on the runway, was also identified in 
the PA; however, at the direction of AFCEC, the site was not included in this effort because the aircraft 
was privately owned and the crash occurred off Base.

2.0 AREA DESCRIPTIONS

Burlington ANG Base is in western Chittenden County in South Burlington, Vermont, adjacent to the
Burlington International Airport. The Base occupies approximately 240 acres of the 942-acre airport 
property and is 1.5 miles east of the Burlington city limits, 3.5 miles east of Lake Champlain, and 
approximately 0.25 miles southwest of the Winooski River. Burlington International Airport is to the 
south and west of the Base, residential neighborhoods are to the north, and agricultural farmland and the 
Winooski River are to the north and east. The Base supports the operation and maintenance of the 158th 
Fighter Wing and houses aircraft, support personnel, vehicles, and equipment. Vermont Air National 
Guard (VTANG) fire and rescue units support both military and civilian aircraft incidents.
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Table 2 Aqueous Film Form Foam Areas and Selection Rationale for Site Inspections
at Burlington Air National Guard Base

AFFF 
Area Location

Associated
Existing 
IRP ID Rationale

Media of
Concern

1 Former
FTA 1 Site 1

Previous fire training area was not a closed 
system.
No known engineered containment.
AFFF likely used as extinguishing agent (volume
unknown).

Subsurface soil
Groundwater

Sediment
Surface water 

2
Building 90 
Former Fire 

Station
N/A

Known previous storage of small quantities of
AFFF.
AFFF refilling and truck washing activities may 
have resulted in releases.
No engineered containment.
Wash water was periodically pushed out the front 
bay doors with a squeegee.

Surface soil
Subsurface soil
Groundwater

Sediment
Surface water 

3
Building 60 
Current Fire 

Station
N/A

AFFF refilling and truck washing activities may 
have resulted in releases.
Less than ½ gallon confirmed release of AFFF in 
one area.

Surface soil
Subsurface soil
Groundwater

Sediment
Surface water 

4

Fire 
Department 
Equipment 

Testing Area

N/A

Equipment containing AFFF was tested annually 
for several years.
An unknown volume of AFFF released.
No known engineered containment.

Surface soil
Subsurface soil
Groundwater 

5

F-16
Emergency 
Response 

Site

N/A
One-time response incident using AFFF from a 
hand line supplied from a fire truck.
No known containment or cleanup.

Surface soil
Subsurface soil
Groundwater 

Table modified from Table 4.1 of Final Preliminary Assessment Report for Perfluorinated Compounds at Vermont National 
Guard, South Burlington, Vermont (CH2M HILL, October 2015)
AFFF = aqueous film forming foam ANG = Air National Guard
FTA = fire training area N/A = not applicable
ID = identification IRP = Installation Restoration Program

The VTANG has operated continuously at Burlington airport since February 1951, when the 134th Fighter 
Squadron was assigned there. The air Base was activated as Ethan Allen Air Force Base (AFB) in 
February 1953 and operated on the north side of the airport. Ethan Allen AFB was closed as an active 
Base in May 1960 because of budget constraints, and the Base was transferred to the ANG and 
redesignated Burlington ANG Base. The VTANG 134th Fighter-Interceptor Squadron began operating 
out of the old airport administration building and the adjacent wooden hangar. The 134th Squadron was 
reorganized as the 158th Fighter Interceptor Group in mid-1960 and was placed under Air Defense 
Command. The Maintenance and Operations Squadrons immediately moved into the facilities vacated by 
the USAF with the closure of Ethan Allen AFB. The rest of the 158th Fighter Interceptor Group remained 
on the Williston Road side of the airfield, and military vehicles were allowed to cross the east end of the 
runway to transport personnel and materials after receiving clearance from the tower. The Base is now an 
industrial facility supporting the VTANG 158th Fighter Wing.

The climate at South Burlington, Vermont, consists of moderately warm summers and cold winters with 
average high temperatures ranging from 80.9 degrees Fahrenheit in July to 27 degrees Fahrenheit in 
January between 1980 and 2016. Annual precipitation averaged approximately 39 inches between 1980 
and 2016, with precipitation between October and May typically falling as snow. Monthly precipitation 



5
M2032.0001 12/20/17

ranged from an average low of 2.2 inches in February to average high of 4.3 inches in July. Mean annual 
snowfall, as measured from 1958 to 1987, was 78 inches (ASL, August 2017).

2.1 FORMER FIRE TRAINING AREA 1 (INSTALLATION RESTORATION PROGRAM SITE 1) – AFFF
AREA 1

Former Fire Training Area (FTA) 1 is a grassed field east of NCO Drive on Burlington ANG Base 
(Figure 3, Appendix A). The field is bordered to the north by chain link fencing that serves as the 
northern perimeter of the Base and to the west by NCO Drive. A second FTA, FTA 2, is immediately 
south of FTA 1 and is included as part of FTA 1. Surface topography at FTA 1 slopes downward to the 
northeast, ranging from 309 to 311 feet above mean sea level (amsl) to approximately 277 feet amsl near 
Poor Farm Road. An intermittent stream to the southeast flows northeast toward Poor Farm Road. The 
area is used for recreational vehicle storage, Base equipment storage, and contractor material staging. 
Emergency response car extraction training is conducted south of FTA 1, and all other fire training 
activities are now conducted off-Base at the New Hampshire Fire Explorer Training Academy in 
Concord.

FTA 1 consisted of an approximately 150-foot-diameter primary burn area (FTA 1) and an approximately 
50-foot-diameter secondary burn area (FTA 2) encompassing approximately 1/2 acre. Use of the FTAs 
began in 1960 and was discontinued in 1980. Training exercises were conducted an average of 26 times 
per year from 1960 to 1973 and an average of 12 times per year from 1973 to 1980. As much as 2,000 
gallons of JP-4 were dispersed on the ground during each exercise between 1960 and 1973. From 1973 to 
1980, dispersal was reduced to approximately 300 gallons during each exercise. Additionally, 
approximately 1,500 gallons of various mixtures of acetone, alcohol, cyclohexanone, methyl ethyl ketone, 
methanol, propyl alcohol, and waste paint pigments were collected from the surrounding communities 
and burned from 1979 to 1980 instead of JP-4. During periods of use, both FTAs were excavated to create 
shallow depressions to retain ignitable liquids. The liquids were ignited and the resultant fire would then 
be extinguished as part of the fire training exercise.

Installation Restoration Program (IRP) Site 1 was established in response to volatile organic compounds 
(VOCs) and semivolatile organic compounds (SVOCs) that were released as part of fire training
exercises. The uppermost 3 feet of fuel-contaminated soil was excavated from FTAs 1 and 2 in September 
1980 and transported off site for disposal. The exact dimensions of the excavation are not known. 
Currently, IRP Site 1 includes a groundwater collection trench constructed in late 2003/early 2004 
northeast of the site along National Guard Avenue and an active air sparging and soil vapor extraction 
system installed in 2012. Until recently, shallow groundwater intercepted by the groundwater collection 
trench was pumped to the Base sewer lift station and ultimately to the Airport Parkway Wastewater 
Treatment Plant (WWTP) in South Burlington, Vermont (CH2MHill, October 2015).

Unvalidated analytical results for a water sample collected by EPA from the groundwater collection 
trench sump on May 18, 2016, showed PFOS and PFOA concentrations of 38 μg/L and 9.3 μg/L 
respectively (H&S/Nobis Environmental JV, LLC, June 2016). As a result, the groundwater treatment 
system was modified to address PFOA and PFOS in groundwater at FTA 1. Since August 2017,
groundwater from the collection trench has been treated for PFAS by routing it through two granular-
activated carbon (GAC) vessels. Treated groundwater is pumped to infiltration trenches constructed at the 
site and is no longer pumped to the WWTP (CH2MHill, June 2017).



6
M2032.0001 12/20/17

2.2 BUILDING 90 FORMER FIRE STATION – AFFF AREA 2

Building 50, the former fire station at Burlington ANG Base, was demolished in approximately 1995
prior to construction of Building 90, which now occupies the site. Building 90 is on the southwest side of 
NCO Drive and northeast of the F-16 flightline apron (Figure 4, Appendix A). The building is bordered to 
the northeast, northwest, and southwest by grassed lawn and to the southeast by a paved access/parking 
area.

Building 90 has never been used as a fire station and is currently used as an administrative building for 
deployments and for the STARBASE Vermont day camp for children. A review of historical topographic 
maps indicates that the original building (Building 50) was constructed between 1972 and 1983. 
According to historical imagery, Building 90 was constructed between May 2004 and October 2006.

The original fire station building did not have floor drains, and spills were pushed out the front of the 
three-bay doors facing the runway. A historical photograph suggests that the area in front of the three-bay 
doors was paved; however, the former bays are beneath the location of the current Building 90. 
Stormwater from the Building 90 area discharges to a drainage ditch approximately 960 feet to the east/
northeast on the south side of Mustang Pass as shown on Figure 4 in Appendix A. 

Because the fire station was active after 1970 (the year the USAF began using AFFF), historical use of 
AFFF at the fire station is considered likely. The VTANG fire department, however, has no knowledge or 
records of the quantity of AFFF that may have been used/released during AFFF transfer and filling 
operations at the former fire station (ASL, August 2017).

2.3 BUILDING 60 CURRENT FIRE STATION – AFFF AREA 3

Building 60, the current Base fire station, is north of the airfield between Taxiway F and NCO Drive
(Figure 5, Appendix A). The fire station is bordered to the northwest and southeast by grassed lawn and 
to the northeast and southwest by paved access ramps.

Fire engine bays are in the northwest end of the building, and office space is in the southeast end of the 
building. Fire trucks are washed within the bays at Building 60. The building has a floor drain system that 
transports liquids to an oil/ water separator (OWS) system on the north side of the building. OWS fluid 
goes to the Base wastewater lift station, where it is pumped under the runway to the South Burlington 
Airport Parkway WWTP. Stormwater from the Building 60 area discharges across NCO Drive to an
intermittent stream approximately 300 feet to the northeast.

The only reported release of AFFF at the building occurred on July 22, 2015, when approximately ½ 
gallon of AFFF was released while transferring 130 gallons of AFFF from a P-19 vehicle to the foam 
storage trailer. The AFFF was rinsed into the grass area adjacent to the concrete pad on the northwest side 
of Building 60. No other releases of AFFF have been reported at Building 60 (ASL, August 2017).

2.4 FIRE DEPARTMENT EQUIPMENT TESTING AREA – AFFF AREA 4

Until July 2015, the VTANG fire department tested fire equipment annually using AFFF along an 
approximately 700-foot section of Taxiway F as shown on Figure 6 (Appendix A). Foam was typically
sprayed directly onto grassed areas on either side of the 50-foot wide taxiway, but occasionally it was 
sprayed on the taxiway and washed to the grassed areas. The discharge range of the equipment is 
approximately 225 feet. During the June 2015 test, approximately 65 gallons of AFFF solution (water and 
AFFF) were released to Taxiway F and washed to grassed areas on either side of the taxiway. On July 30, 
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2015, the Base received notification from AFCEC to discontinue testing equipment with AFFF because of 
environmental concerns.

2.5 F-16 EMERGENCY RESPONSE SITE – AFFF AREA 5

A 1995/1996 F-16 bird strike required using a cable arresting system at the north end of the runway to 
stop the F-16 during landing. An equipment malfunction caused a fire at the tail of the jet, and AFFF from 
a fire truck hand line was used to extinguish the flames. The AFFF/water solution (volume unknown) was 
likely washed off the runway to the grassed areas on either side of the runway. The approximate location 
of the incident was the centerline of the runway just north of the arresting system and North Barrier Road 
and is outside the current Base boundary as shown on Figures 2 and 7 in Appendix A.

3.0 FIELD ACTIVITIES AND FINDINGS

ASL conducted field activities at Burlington ANG Base the week of April 17, 2017. Fieldwork was
conducted in accordance with the QAPP (ASL, January 2016) and the Base-specific field sampling plan 
addendum to the QAPP (ASL, February 2017). A readiness review covering anticipated hazards, types 
and proper use of equipment needed for field activities, sampling procedures, and procedures to prevent 
cross-contamination of samples with PFAS-containing compounds was conducted with all ASL field 
personnel prior to mobilization. Documentation of this review is in Appendix C.

Field activities included collecting groundwater samples (from direct push technology [DPT] borings, 
temporary wells, and existing monitoring wells), collecting surface soil and subsurface soil samples (from 
hand auger and DPT soil borings), and collecting surface water and sediment samples. ASL selected 
sampling locations in areas most likely to have been impacted by known or suspected AFFF releases.
Field duplicate samples were collected at a frequency of one for every 10 samples for each sample media.
Matrix spike/matrix spike duplicate samples were collected at a frequency of one for every 20 samples for 
each media. Boring logs and sample collection forms are in Appendix C.

Soil, sediment, groundwater, and surface water samples were submitted via overnight courier to Maxxam
Analytics International Corporation of Mississauga, Ontario, Canada, under chain of custody procedures 
and analyzed for PFAS using modified EPA Method 537. All samples were analyzed for the following 
parameters.

Analyte *CAS Number
Perfluorobutane sulfonate (PFBS) 29420-43-3
Perfluorooctanoic acid (PFOA) 335-67-1
Perfluorooctane sulfonate (PFOS) 1763-23-1

*CAS = Chemical Abstracts Service

Third-party data validation was conducted on 100% of the analytical data. Overall, the quality of the data 
was acceptable. The precision and accuracy results were acceptable for the project. Other data quality 
indicators (representativeness, comparability, and completeness) also met the project objectives. All the 
results were evaluated as usable for the decisions being made. With the exception of AFFF Area 5 
(discussed in Section 3.5.4), determinations of an AFFF release were not based on quality-control-
qualified data. The data validation report, laboratory case narratives, and laboratory analytical data sheets 
are presented in Appendix D.

To provide basic soil parameter information, ASL also collected representative composite surface soil and 
subsurface soil samples for physiochemical parameters from each area. The composite samples were 
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submitted to CT Laboratories LLC of Baraboo, Wisconsin, and analyzed for potential of hydrogen (pH),
particle size distribution, total organic carbon (TOC), and percent solids; the results of these analyses are 
in Appendix F.

Soil borings were advanced with a track-mounted DPT drill rig. Surface soil samples were collected to a 
depth of 6 inches below ground surface (bgs) with stainless steel hand augers. Subsurface soil samples 
were collected immediately above the water saturated/unsaturated soil interface using a DPT Macro-core®

sampler with acetate liner. Soil samples were placed in containers using stainless steel spoons.

Groundwater samples collected from existing and temporary monitoring wells were collected with 
peristaltic pumps and disposable polyvinyl tubing inserted to the approximate midpoint of the saturated 
portion of the screened interval. Groundwater samples were collected from DPT soil borings using a 
reusable GeoProbe® SP16 drive point groundwater sampler consisting of a sheathed 0.78-inch inside 
diameter by 41-inch-long stainless steel screen. The drive point was advanced to the desired depth and the 
sheath retracted, exposing the screen. Groundwater samples were then collected with peristaltic pumps 
and polyvinyl tubing inserted through the drill rods into the screen.

Sediment samples were collected using stainless steel spoons. Surface water samples were collected by 
attaching the sample container to an extendable rod designed for sampling and dipping the container into 
the water.

Coordinates and elevations for soil borings and temporary wells at AFFF Areas 1, 2, and 3 were 
established by Button Professional Land Surveyors, PC of South Burlington, Vermont. Northing and 
easting coordinates were recorded in the Vermont State Plane Coordinate System based on North 
American Datum 1983. Elevations were referenced to North American Vertical Datum 1988. Soil borings 
at AFFF Areas 4 and 5 were recorded with a Trimble GeoX7 handheld global positioning system (GPS) 
unit. All sediment and surface water sample points were recorded with a Trimble GeoX7 GPS unit.

Sample locations, area-specific lithology, groundwater flow direction, analytical results, and conclusions 
for each AFFF area are presented in Sections 3.1 through 3.5.

3.1 FORMER FIRE TRAINING AREA 1 (INSTALLATION RESTORATION PROGRAM SITE 1) – AFFF
AREA 1

3.1.1 Sample Locations

To assess possible PFAS impacts from previous use of AFFF at FTA 1 (including FTA 2), three 
subsurface soil samples (two primary and one duplicate), nine groundwater samples (eight primary and 
one duplicate), two sediment samples (one primary and one duplicate), and two surface water samples
(one primary and one duplicate) were collected. Subsurface soil and drive point groundwater samples 
were collected from soil borings BRLTN01-001 and BRLTN01-002 at FTA 1 and FTA 2.

Groundwater samples were collected from existing monitoring wells V1-BP2 and V1-BP3 at FTA 1 
(source area) and from existing downgradient wells MW-102, MW-103, and V1-MW-14L. Downgradient 
monitoring wells MW-103 and V1-MW-14L were sampled to assess possible PFAS impacts within 
known organic solvent plumes identified during the remedial investigation of FTA 1, which may 
represent preferred pathways (Parsons, June 2002). Downgradient well MW-102 was sampled to evaluate 
possible PFAS impacts along a more easterly flow pathway toward the Winooski River. V1-MW-14L 
was sampled in lieu of planned well MW-104, which could not be sampled because of a blockage in the 
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well. A sample was also collected from the groundwater collection trench sump (BRLTN01-
TRENCHSUMP) near Poor Farm Road to verify the May 2016 EPA sampling results. 

Sediment and surface water samples were collected at BRLTN01-003 from an intermittent stream
immediately south of the groundwater collection trench sump and downstream from the FTAs. Sample 
locations are shown on Figure 3 in Appendix A. Surface soil was not sampled because hydrocarbon/
solvent-impacted soil had been excavated from the area during a previous remediation effort.

3.1.2 Lithology

The two soil borings completed at the former FTA were terminated at 15 feet bgs. Soils encountered at 
these borings included silty sand (Unified Soil Classification System [USCS] – SM), well-graded sand 
(USCS – SW), poorly graded sand (USCS – SP), and silt (USCS – ML). Detailed boring logs are included 
in Appendix C.

3.1.3 Groundwater Flow

On April 21, 2017, groundwater level measurements were collected from eight existing monitoring wells 
at FTA 1. Total depths of these wells range from 11 feet to 27 feet bgs, and groundwater was detected at 
depths ranging from 3.07 feet to 18.95 feet below top of casing (btoc). Groundwater at FTA 1 flows to the 
northeast toward the groundwater collection trench as shown on Figure 3 in Appendix A. Downgradient 
of the collection trench, groundwater flows to the east/northeast toward the Winooski River. Groundwater 
level measurements and elevations on April 21, 2017, are summarized in Table G-1 in Appendix G.

3.1.4 Analytical Results

Subsurface Soil
Two primary subsurface soil samples and one duplicate sample were collected from soil borings 
BRLTN01-001 and BRLTN01-002 at FTA 1. PFBS was not detected in any of the samples, but PFOA 
and PFOS were detected in all three samples. PFOA was detected at concentrations ranging from an 
estimated 0.38 μg/kg to 25 μg/kg, and PFOS was detected at concentrations ranging from an estimated 
4.7 μg/kg to an estimated 1,200 μg/kg, all below their respective screening levels. Results are
summarized in Table 3 and shown on Figure 8 in Appendix A.

Soil Physiochemical Analyses
To provide basic soil parameter information, composite surface soil and subsurface soil samples were 
collected from FTA 1 soil borings and submitted for pH, TOC, and grainsize analysis. The surface soil 
sample (BRLTN01-004-SS-001) was composed of equal aliquots of soil collected from borings 
BRLTN01-001 and BRLTN01-002 at 6 inches bgs. The subsurface soil sample (BRLTN01-004-SO-008) 
was composed of equal aliquots of soil collected from the same borings at depths of 8 and 7feet 
respectively. Table F-1 summarizing the physiochemical data and supporting laboratory data sheets are 
included in Appendix F.
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Table 3 Former Fire Training Area 1 (AFFF Area 1) Subsurface Soil Analytical Results

Sample ID
BRLTN01-001-

SO-008
BRLTN01-002-

SO-007
BRLTN01-002-
SO-907 (dup)

Date Collected 04/20/17 04/19/17 04/19/17
Depth (ft. bgs) 7 – 8 6 - 7 6 - 7

Analyte

Screening
Level

(μg/kg)
Result 
(μg/kg)

Result 
(μg/kg)

Result 
(μg/kg)

Perfluorobutane sulfonate 
(PFBS) 1,300,000a 0.66 UJ 5.1 U 6.2 U

Perfluorooctanoic acid 
(PFOA) 300b 0.38 J 18 25

Perfluorooctane sulfonate 
(PFOS) 1,260c 4.7 J 590 J 1,200 J

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-
screening-levels-rsls-generic-tables-november-2017)
b Vose, Sarah. Memorandum to Chuck Schwer, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms/kilogram bgs = below ground surface

BRLTN = Burlington Air National Guard Base dup = field duplicate
ft. = foot or feet J = reported concentration is an estimated value
SO = subsurface soil U = analyte was not detected above the reported value

Groundwater
Eight primary groundwater samples and one duplicate sample were collected at AFFF Area 1. 
Groundwater samples were collected from two soil borings (BRLTN01-001 and BRLTN01-002), five 
existing monitoring wells (two source area wells and three downgradient wells), and from the 
downgradient groundwater collection trench sump. 

PFBS was detected in seven of eight groundwater samples (six primary samples and one duplicate 
sample) and in the trench sump sample at concentrations ranging from 0.52 μg/L to 3.4 μg/L, all below 
the RSL of 400 μg/L. PFOA and PFOS were also detected in each of the groundwater samples and in the 
trench sump sample at combined concentrations ranging from 4.75 μg/L to 72 μg/L all above the 0.02 
μg/L screening level. Groundwater analytical results for PFBS, PFOA, and PFOS are presented in Table 4 
and are shown on Figure 9 in Appendix A.

Sediment
One primary and one duplicate sediment sample were collected from an intermittent stream downstream 
from FTA 1 at BRLTN01-003. PFBS was detected at concentrations of 1.2 μg/kg and 1.3 μg/kg; PFOA 
was detected at concentrations of 2.2 μg/kg and 2.0 μg/kg; and PFOS was detected at concentrations of 
170 μg/kg and 180 μg/kg. All PFBS, PFOA, and PFOS detections were below their respective screening 
levels as summarized in Table 5 and shown on Figure 8 in Appendix A.
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Table 5 Former Fire Training Area 1 (AFFF Area 1) Sediment Analytical Results

Sample ID
BRLTN01-003-

SD-001
BRLTN01-003-
SD-901 (dup)

Date Collected 04/18/17 04/18/17
Depth (ft. bgs) 0 - 0.5 0 - 0.5

Analyte
Screening

Level (μg/kg)
Result 
(μg/kg)

Result 
(μg/kg)

Perfluorobutane sulfonate (PFBS) 1,300,000a 1.2 1.3 
Perfluorooctanoic acid (PFOA) 300b 2.2 2.0 
Perfluorooctane sulfonate (PFOS) 1,260c 170 180

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-levels-rsls-
generic-tables-november-2017)
b Vose, Sarah. Memorandum to Chuck Schwer, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms per kilograms bgs = below ground surface

BRLTN = Burlington Air National Guard Base dup = field duplicate
ft. = foot or feet FTA = fire training area 
ID = identification SD = sediment

Surface Water
One primary and one duplicate surface water sample were also collected from the intermittent stream 
downstream from FTA 1 at BRLTN01-003. PFBS was detected in both samples at concentrations of 2.0 
μg/L and 1.9 μg/L, below the 400 μg/L screening level. PFOA and PFOS were detected in both samples 
at combined concentrations of 35.3 μg/L and 38.4 μg/L, above the 0.02 μg/L screening level as
summarized in Table 6 and shown on Figure 9 in Appendix A.

Table 6 Former Fire Training Area 1 (AFFF Area 1) Surface Water Analytical Results

Sample ID
BRLTN01-003-

SW-001
BRLTN01-003-
SW-901 (dup)

Date Collected 04/18/17 04/18/17

Analyte
Screening

Level (μg/L)
Result
(μg/L)

Result
(μg/L)

Perfluorobutane sulfonate (PFBS) 400a 2.0 1.9
Perfluorooctanoic acid (PFOA) 0.02b 1.3 1.4
Perfluorooctane sulfonate (PFOS) 0.02b 34 37
PFOS +PFOA 0.02b 35.3 38.4

Bold values indicate analyte detected at concentration indicated.
Shaded values indicate analyte exceeds screening criteria.
aEPA Regional Screening Levels for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017)
bVermont Department of Environmental Conservation, December 2016. Chapter 12 of the Environmental Protection 
Rules, "Groundwater Protection Rule and Strategy."
μg/L = micrograms per liter BRLTN = Burlington Air National Guard Base
dup = field duplicate ID = identification
SW = surface water

3.1.5 Conclusions

Use of AFFF during training exercises at FTA 1 has resulted in releases of PFAS to the environment. 
Although PFOA and PFOS concentrations in soil and sediment were below screening levels, combined 
PFOA and PFOS concentrations exceeded the screening level in groundwater and surface water. 
Combined PFOA and PFOS concentrations were above screening levels in seven primary and one 
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duplicate groundwater sample, one primary and one duplicate surface water sample, and a groundwater 
collection trench sump sample. The maximum combined PFOA and PFOS concentration detected was 72 
μg/L in groundwater and 38.4 μg/L in surface water. PFBS was not detected above screening levels in 
any media sampled at AFFF Area 1.

3.2 BUILDING 90 FORMER FIRE STATION – AFFF AREA 2

3.2.1 Sample Locations

To assess possible PFAS impacts from AFFF that may have been used/released during AFFF transfer and 
filling operations at the former fire station, four surface soil samples (three primary and one duplicate), 
three subsurface soil samples, three groundwater samples, one sediment sample, and one surface water 
sample were collected. Surface soil and subsurface soil samples were collected from soil borings 
BRLTN02-001, BRLTN02-002, and BRLTN02-003 around the original fire station footprint.
Groundwater samples were collected from temporary monitoring wells installed in each of the soil 
borings. Sediment and surface water samples were collected at BRLTN02-004 at a downstream 
stormwater discharge at a drainage ditch approximately 960 feet east/northeast of Building 90 on the 
south side of Mustang Pass. It is noted that after completion of the SI sampling effort (during review of 
the draft SI report), the Base provided information indicating that 730 tons of soil were removed from the 
drainage swale in 2012 as part of a remedial action for IRP Site 4 (Drainage Ditch Area). Soil was 
excavated to a depth of 2 feet and backfilled. The location of sediment and surface water sample 
BRLTN02-004 is within the limits of the remedial action area (CH2MHill, June 2012). Sample locations 
are shown on Figure 4 in Appendix A.

3.2.2 Lithology

The three soil borings completed at AFFF Area 2 were terminated at depths ranging from 30 to 35 feet 
bgs. Soils encountered at these borings included silty sand (USCS – SM) and well-graded sand (USCS –
SW), and poorly graded sand (USCS – SP). Detailed boring logs are included in Appendix C.

3.2.3 Groundwater Flow

On April 21, 2017, groundwater level measurements were collected from the three temporary monitoring 
wells at the former fire station (BRLTN02-001, BRLTN02-002, and BRLTN02-003). Total depth of these 
wells ranged from 30 feet to 35 feet bgs, and groundwater was detected at depths ranging from 25.05 feet 
to 29.29 feet btoc. Based on the April 21, 2017, water level measurements and water levels collected from 
adjacent AFFF Area 3, groundwater flows to the east/northeast as shown on Figure 4 in Appendix A.
Water level measurements and groundwater elevations are summarized in Table G-1 in Appendix G.

3.2.4 Analytical Results

Surface Soil
Three primary surface soil samples and one duplicate sample were collected from soil borings BRLTN02-
001, BRLTN02-002, and BRLTN02-003 at Building 90, site of the former fire station. PFBS was 
detected in the duplicate sample collected at BRLTN02-001 at an estimated concentration of 0.28 μg/kg
but was not detected in any of the three primary samples. PFOA and PFOS were detected in all four
samples. PFOA was detected at estimated concentrations ranging from 0.53 μg/kg to 0.91 μg/kg and 
PFOS was detected at estimated concentrations ranging from 5.6 μg/kg to 31 μg/kg. PFOA and PFOS 
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detections were all below their respective screening levels, as summarized in Table 7 and shown on 
Figure 10 in Appendix A.

Table 7 Building 90 Former Fire Station Location (AFFF Area 2) Surface Soil Analytical Results

Sample ID
BRLTN02-001-

SS-001
BRLTN02-001-

SS-901 (dup)
BRLTN02-002-

SS-001
BRLTN02-003-

SS-001
Date Collected 04/18/17 04/18/17 04/18/17 04/18/17
Depth (ft. bgs) 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Analyte

Screening
Level

(μg/kg)
Result
(μg/kg)

Result
(μg/kg)

Result
(μg/kg)

Result
(μg/kg)

Perfluorobutane 
sulfonate (PFBS) 1,300,000a 0.50 UJ 0.28 J 0.66 U 0.66 UJ

Perfluorooctanoic acid 
(PFOA) 300b 0.53 J 0.69 J 0.91 J 0.70 J

Perfluorooctane 
sulfonate (PFOS) 1,260c 31 J 28 21 5.6 J

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) [https://www.epa.gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017]
bVose, Sarah. Memorandum to Chuck Schwer, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/cls_search)
μg/kg = micrograms per kilogram bgs = below ground surface BRLTN = Burlington Air National Guard
dup = duplicate ID = identification J = reported concentration is an estimated value
SS = surface soil U = analyte was not detected above the reported value

Subsurface Soil
Three subsurface soil samples were also collected from soil borings BRLTN02-001, BRLTN02-002, and 
BRLTN02-003 at Building 90. PFBS was not detected in any of the samples. PFOA and PFOS, however, 
were detected in all three samples. PFOA was detected at estimated concentrations ranging from 0.52 
μg/kg to 7.8 μg/kg, and PFOS was detected at concentrations ranging from an estimated 20 μg/kg to 160 
μg/kg. PFOA and PFOS detections were all below their respective screening levels, as summarized in 
Table 8 and shown on Figure 10 in Appendix A.

Table 8 Building 90 Former Fire Station Location (AFFF Area 2) Subsurface Soil Analytical 
Results

Sample ID
BRLTN02-001-

SO-020
BRLTN02-002-

SO-020
BRLTN02-003-

SO-025
Date Collected 04/18/17 04/18/17 04/18/17
Depth (ft. bgs) 19 - 20 19 - 20 24 - 25

Analyte
Screening

Level (μg/kg)
Result 
(μg/kg)

Result 
(μg/kg)

Result 
(μg/kg)

Perfluorobutane sulfonate (PFBS) 1,300,000a 0.58 U 0.66 U 0.52 UJ
Perfluorooctanoic acid (PFOA) 300b 1.7 0.52 J 7.8 J
Perfluorooctane sulfonate (PFOS) 1,260c 160 160 20 J

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017)
bVose, Sarah. Memorandum to Chuck Schwer, Director of Waste Management, Vermont Department of Environmental 
Conservation, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms per kilogram bgs = below ground surface BRLTN = Burlington Air National Guard Base
ft. = foot or feet ID = identification J = reported concentration is an estimated value
SO = subsurface soil U = analyte was not detected above the reported value
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Soil Physiochemical Analyses
To provide basic soil parameter information, composite surface soil and subsurface soil samples were 
collected from Building 90 soil borings and submitted for pH, TOC, and grainsize analysis. The surface 
soil sample (BRLTN02-005-SS-001) was composed of equal aliquots of soil collected from borings 
BRLTN02-001, BRLTN02-002, and BRLTN02-003 at 6 inches bgs. The subsurface soil sample 
(BRLTN02-005-SO-032) was composed of equal aliquots of soil collected from the same borings at 20 
feet bgs, 20 feet bgs, and 25 feet bgs, respectively. Table F-1 summarizing the physiochemical data and 
supporting laboratory data sheets are included in Appendix F.

Groundwater
Three groundwater samples were collected from the three temporary wells at Building 90. PFBS was 
detected in all three samples at concentrations ranging from 0.14 μg/L to 0.47 μg/L, below the 400 μg/L
screening level. PFOA and PFOS were also detected in all three samples at combined concentrations 
ranging from 9.48 μg/L to 54.5 μg/L, all above the 0.02 μg/L screening level. PFBS, PFOA, and PFOS 
groundwater analytical results are summarized in Table 9 and shown on Figure 11 in Appendix A.

Table 9 Building 90 Former Fire Station Location (AFFF Area 2) Groundwater Analytical Results

Sample ID
BRLTN02-001-

GW-027
BRLTN02-002-

GW-029
BRLTN02-003-

GW-032
Date Collected 04/20/17 04/21/17 04/21/17

Depth (ft. btoc) 27 29 32

Analyte

Screening
Level
(μg/L)

Result
(μg/L)

Result
(μg/L)

Result
(μg/L)

Perfluorobutane sulfonate (PFBS) 400a 0.25 J 0.47 0.14
Perfluorooctanoic acid (PFOA) 0.02b 0.23 0.50 0.28
Perfluorooctane sulfonate (PFOS) 0.02b 14 54 9.2
PFOS +PFOA 0.02b 14.23 54.5 9.48

Bold values indicate analyte detected at concentration indicated.
Shaded values indicate analyte exceeds screening criteria.
aEPA Regional Screening Levels for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-levels-
rsls-generic-tables-november-2017)
bVermont Department of Environmental Conservation, December 2016. Chapter 12 of the Environmental Protection Rules, 
"Groundwater Protection Rule and Strategy."
μg/L = micrograms per liter BRLTN = Burlington Air National Guard Base
btoc = below top of casing ft. = foot or feet
GW = groundwater ID = identification
J = reported concentration is an estimated value

Sediment
One sediment sample was collected from a drainage ditch approximately 960 feet east/northeast of 
Building 90 at BRLTN02-004. PFOS was detected in the sample at a concentration of 2.3 μg/kg, below 
the 1,260 μg/kg screening level. PFBS and PFOA were not detected. Analytical results are summarized in 
Table 10 and shown on Figure 10 in Appendix A.

Surface Water
One surface water sample was also collected from the drainage ditch east/northeast of Building 90 at 
BRLTN02-004. PFBS was detected at a concentration of 0.035 μg/L, below the 400 μg/L screening level. 
PFOS was detected at a concentration of 0.081 μg/L, above the 0.02 μg/L screening level; PFOA was not 
detected. Analytical results are summarized in Table 11 and shown on Figure 11 in Appendix A.
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Table 10 Building 90 Former Fire Station Location (AFFF Area 2) Sediment Analytical Results
Sample ID BRLTN02-004-SD-001

Date Collected 04/18/17
Depth (ft. bgs) 0 - 0.5

Analyte
Screening Level

(μg/kg)
Result 
(μg/kg)

Perfluorobutane sulfonate (PFBS) 1,300,000a 0.72 U
Perfluorooctanoic acid (PFOA) 300b 0.72 U
Perfluorooctane sulfonate (PFOS) 1,260c 2.3 

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-
screening-levels-rsls-generic-tables-november-2017).
bVose, Sarah. Memorandum to Chuck Schwer, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms per kilogram bgs = feet below ground surface
BRLTN = Burlington Air National Guard Base ft. = foot or feet
ID = identification SD = sediment
U = analyte was not detected above the reported value

Table 11 Building 90 Former Fire Station Location (AFFF Area 2)
Surface Water Analytical Results

Sample ID BRLTN02-004-SW-001
Date Collected 04/18/17

Analyte
Screening

Level (μg/L)
Result
(μg/L)

Perfluorobutane sulfonate (PFBS) 400a 0.035
Perfluorooctanoic acid (PFOA) 0.02b 0.010 U
Perfluorooctane sulfonate (PFOS) 0.02b 0.081
PFOS +PFOA 0.02b 0.081

Bold values indicate analyte detected at concentration indicated.
Shaded values indicate analyte exceeds screening criteria.
aEPA Regional Screening Levels for Residential Soil (November 2017) [https://www.epa.gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017]
bVermont Department of Environmental Conservation, December 2016. Chapter 12 of the Environmental Protection 
Rules, "Groundwater Protection Rule and Strategy."
μg/L = micrograms per liter BRLTN = Burlington Air National Guard
ID = identification SW = surface water
U = analyte was not detected above the reported value

3.2.5 Conclusions

Apparent AFFF spills at the former fire station have resulted in releases of PFAS to the environment. 
Combined PFOA and PFOS concentrations were above screening levels in each of the three groundwater
samples and in the one surface water sample collected. The maximum combined PFOA and PFOS 
concentration was 54.5 μg/L in groundwater and 0.081 μg/L in surface water. PFOA and PFOS
concentrations in soil and sediment were below screening levels, and PFBS was not detected above 
screening levels in any sampled media at AFFF Area 2. The location of sediment and surface water 
sample BRLTN02-004 is within the limits of the IRP Site 4 (Drainage Ditch Area) remedial action area,
and the sediment sample represents backfill and sediment deposition since 2012.
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3.3 BUILDING 60 CURRENT FIRE STATION – AFFF AREA 3

3.3.1 Sample Locations

To assess possible PFAS impacts from the release of approximately 1/2 gallon of AFFF at the fire station,
two surface soil samples, two subsurface soil samples, two groundwater samples, one sediment sample,
and one surface water sample were collected. Surface soil and subsurface soil samples were collected 
from soil borings BRLTN03-001 and BRLTN03-002 on the north side of Building 60 in the grassed area,
where the spilled AFFF was rinsed. Groundwater samples were collected from temporary wells installed 
at each soil boring. Sediment and surface water samples were collected at BRLTN03-003, where storm 
water from the fire station discharges to a drainage ditch approximately 300 feet to the northeast across 
NCO Drive. Sample locations are shown on Figure 5 in Appendix A.

3.3.2 Lithology

The two soil borings completed at AFFF Area 3 were terminated at a depth of 25 feet bgs. Soils 
encountered included silty sand (USCS – SM) well-graded sand (USCS – SW), poorly graded sand 
(USCS – SP), and sandy silt (USCS – ML). Detailed boring logs are included in Appendix C.

3.3.3 Groundwater Flow

On April 21, 2017, groundwater level measurements were collected from the two temporary monitoring 
wells at the current fire station (BRLTN03-001 and BRLTN03-002). Total depth of each well was 25 feet 
bgs, and groundwater was detected at 18.87 feet and 18.35 feet btoc, respectively. Based on these water 
level measurements (and water levels collected from adjacent AFFF Area 2), groundwater flows to the
east/ northeast as shown on Figure 5 in Appendix A. Water level measurements and groundwater 
elevations are summarized in Table G-1 in Appendix G.

3.3.4 Analytical Results

Surface Soil
Two surface soil samples were collected from soil borings BRLTN03-001 and BRLTN03-002 at Building 
60. PFBS was detected in both samples at estimated concentrations of 0.32 μg/kg and 0.71 μg/kg. PFOA 
was detected at estimated concentrations of 1.5 μg/kg and 0.92 μg/kg, and PFOS was detected at 
concentrations of 280 μg/kg and 170 μg/kg. All PFBS, PFOA, and PFOS detections were below their 
respective screening levels, as summarized in Table 12 and shown on Figure 12 in Appendix A.

Subsurface Soil
Two subsurface soil samples were also collected from soil borings BRLTN03-001 and BRLTN03-002 at 
Building 60. PFBS was in both samples at estimated concentrations of 0.37 μg/kg and 0.49 μg/kg. PFOA 
was detected at concentrations of 1.0 μg/kg and an estimated 0.54 μg/kg, and PFOS was detected at 
concentrations of 140 μg/kg and 110 μg/kg. All PFBS, PFOA, and PFOS detections were below their 
respective screening levels, as summarized in Table 13 and shown on Figure 12 in Appendix A.
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Table 12 Building 60 Current Fire Station (AFFF Area 3) Surface Soil Analytical Results

Sample ID
BRLTN03-001-

SS-001
BRLTN03-002-

SS-001
Date Collected 04/18/17 04/18/17
Depth (ft. bgs) 0 - 0.5 0 - 0.5

Analyte

Screening
Level

(μg/kg)
Result
(μg/kg)

Result
(μg/kg)

Perfluorobutane sulfonate (PFBS) 1,300,000a 0.32 J 0.71 J
Perfluorooctanoic acid (PFOA) 300b 1.5 J 0.92 J
Perfluorooctane sulfonate (PFOS) 1,260c 280 170

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) [https://www.epa.gov/risk/regional-
screening-levels-rsls-generic-tables-november-2017]
bVose, Sarah, State Toxicologist, Vermont Department of Health. Memorandum to Chuck Schwer, Director of Waste 
Management, Vermont Department of Environmental Conservation, March 2016. Perfluorooctanoic acid (PFOA) 
Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/L = micrograms per liter bgs = below ground surface
BRLTN = Burlington Air National Guard ft. = foot or feet
ID = identification J = reported concentration is an estimated value
SS = surface soil

Table 13 Building 60 Current Fire Station AFFF Area 3 Subsurface Soil Analytical Results

Sample ID
BRLTN03-001-

SO-014
BRLTN03-002-

SO-015
Date Collected 04/18/17 04/18/17
Depth (ft. bgs) 13 - 14 14 - 15

Analyte Screening Level (μg/kg) Result (μg/kg) Result (μg/kg)
Perfluorobutane sulfonate (PFBS) 1,300,000a 0.37 J 0.49 J
Perfluorooctanoic acid (PFOA) 300b 1.0 0.54 J
Perfluorooctane sulfonate (PFOS) 1,260c 140 110

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-
screening-levels-rsls-generic-tables-november-2017)
bVose, Sarah. Memorandum to Chuck Schwer, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms per kilogram bgs = below ground surface

BRLTN = Burlington Air National Guard Base ft. = foot or feet
ID = identification J = reported concentration is an estimated value
SO = subsurface soil

Soil Physiochemical Analyses
To provide basic soil parameter information, composite surface soil and subsurface soil samples were 
collected from Building 60 soil borings and submitted for pH, TOC, and grainsize analysis. The surface 
soil sample (BRLTN03-004-SS-001) was composed of equal aliquots of soil collected from borings 
BRLTN03-001 and BRLTN03-002 at 6 inches bgs. The subsurface soil sample (BRLTN03-004-SO-016) 
was composed of equal aliquots of soil collected from the same borings at 14 feet and 15 feet bgs,
respectively. Table F-1 summarizing the physiochemical data and supporting laboratory data sheets are 
included in Appendix F.

Groundwater
Two groundwater samples were also collected from temporary wells installed at borings BRLTN03-001
and BRLTN03-002 at the current fire station. PFBS was detected in both samples at concentrations of 2.5
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μg/L and 1.8 μg/L, below the 400 μg/L screening level. PFOA and PFOS were detected at combined 
concentrations of 62 μg/L and 66.97 μg/L, above the 0.02 μg/L screening level. Groundwater analytical 
results are summarized in Table 14 and shown on Figure 13 in Appendix A.

Table 14 Building 60 Current Fire Station (AFFF Area 3) Groundwater Analytical Results

Sample ID
BRLTN03-001-

GW-022
BRLTN03-002-

GW-022
Date Collected 04/20/17 04/20/17

Depth (ft. btoc) 22 22

Analyte
Screening

Level (μg/L)
Result
(μg/L)

Result
(μg/L)

Perfluorobutane sulfonate (PFBS) 400a 2.5 1.8
Perfluorooctanoic acid (PFOA) 0.02b 2.0 0.97
Perfluorooctane sulfonate (PFOS) 0.02b 60 66
PFOS +PFOA 0.02b 62 66.97

Bold values indicate analyte detected at concentration indicated.
Shaded values indicate analyte exceeds screening criteria.
aEPA Regional Screening Levels for Residential Soil (November 2017) [https://www.epa.gov/risk/regional-
screening-levels-rsls-generic-tables-november-2017]
bVermont Department of Environmental Conservation, December 2016. Chapter 12 of the Environmental Protection 
Rules, "Groundwater Protection Rule and Strategy."
μg/L = micrograms per liter BRLTN = Burlington Air National Guard
btoc = feet below top of casing ft. = foot or feet
GW = groundwater ID = identification

Sediment
One sediment sample was collected from a drainage ditch approximately 300 feet northeast of Building 
60 at BRLTN03-003. PFBS was detected in the sample at an estimated concentration of 0.43 μg/kg, and 
PFOS was detected at a concentration of 63 μg/kg, both below their respective screening levels. PFOA 
was not detected in the sample. Analytical results are summarized in Table 15 and shown on Figure 12 in 
Appendix A.

Table 15 Building 60 Current Fire Station (AFFF Area 3) Sediment Analytical Results
Sample ID BRLTN03-003-SD-001

Date Collected 04/18/17
Depth (ft. bgs) 0 - 0.5

Analyte Screening Level (μg/kg) Result (μg/kg)
Perfluorobutane sulfonate (PFBS) 1,300,000a 0.43 J
Perfluorooctanoic acid (PFOA) 300b 0.66 U
Perfluorooctane sulfonate (PFOS) 1,260c 63

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) [https://www.epa.gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017]
bVose, Sarah, State Toxicologist, Vermont Department of Health. Memorandum to Chuck Schwer, Director of Waste 
Management, Vermont Department of Environmental Conservation, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening 
Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms per kilogram bgs = below ground surface
BRLTN = Burlington Air National Guard ID = identification
J = reported concentration is an estimated value SD = sediment
U = analyte was not detected above the reported value
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Surface Water
A surface water sample was also collected from the drainage ditch northeast of Building 60 at BRLTN03-
003. PFBS was detected in the sample at an estimated concentration of 0.19 μg/L, below the 400 μg/L 
screening level. PFOA and PFOS were detected at an estimated combined concentration of 13.096 μg/L,
above the 0.02 μg/L screening level. Analytical results are summarized in Table 16 and shown on Figure 
13 in Appendix A.

Table 16 Building 60 Current Fire Station (AFFF Area 3) Surface Water Analytical Results
Sample ID BRLTN03-003-SW-001

Date Collected 04/18/17

Analyte
Screening

Level (μg/L) Result (μg/L)
Perfluorobutane sulfonate (PFBS) 400a 0.19 J
Perfluorooctanoic acid (PFOA) 0.02b 0.096 J
Perfluorooctane sulfonate (PFOS) 0.02b 13
PFOS +PFOA 0.02b 13.096 J

Bold values indicate analyte detected at concentration indicated.
Shaded values indicate analyte exceeds screening criteria.
aEPA Regional Screening Levels for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017)
bVermont Department of Environmental Conservation, December 2016. Chapter 12 of the Environmental Protection 
Rules, "Groundwater Protection Rule and Strategy."
μg/L = micrograms per liter BRLTN = Burlington Air National Guard
ID = identification J = reported concentration is an estimated value
SW = surface water

3.3.5 Conclusions

At least one documented AFFF spill at the current fire station has resulted in a release of PFAS to the 
environment. Combined PFOA and PFOS concentrations were above screening levels in both
groundwater samples and the surface water sample. The maximum combined PFOA and PFOS 
concentration was 66.97 μg/L in groundwater and an estimated 13.096 μg/L in surface water. PFOA and 
PFOS concentrations in soil and sediment were below screening levels, and PFBS was not detected above 
screening levels in any sampled media at AFFF Area 3.

3.4 FIRE DEPARTMENT EQUIPMENT TESTING AREA – AFFF AREA 4

3.4.1 Sample Locations

To assess possible PFAS impacts from the release of AFFF during annual firefighting equipment testing,
four surface soil samples, four subsurface soil samples, and five groundwater samples (four primary and 
one duplicate) were collected. Surface soil and subsurface soil samples were collected from soil boring 
BRLTN04-001 on the upgradient side of the area (southwest of Taxiway F) and from BRLTN04-002,
BRLTN04-003, and BRLTN04-004 on the downgradient side (northeast of Taxiway F). Groundwater 
samples were collected from each boring; however, because of access limitations on the airfield, grab 
samples were collected from SP16 drive point samplers rather than by installing temporary monitoring 
wells. Sample locations are shown on Figure 6 in Appendix A.
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3.4.2 Lithology

The four soil borings completed at AFFF Area 4 were terminated at depths ranging from 15 to 20 feet 
bgs. Soils encountered in these borings included silty sand (USCS – SM), well-graded sand (USCS –
SW), and poorly graded sand (USCS – SP). Detailed boring logs are included in Appendix C.

3.4.3 Groundwater Flow

Temporary monitoring wells could not be installed at AFFF Area 4 because of airfield access limitations;
therefore, groundwater flow direction could not be determined during this sampling event. Area 4 boring 
logs indicate groundwater was detected between 10 and 14 feet bgs during drilling. Based on groundwater 
flow determinations at nearby AFFF Areas 2 and 3 on April 21, 2017, it is anticipated that groundwater at 
the testing area also flows to the northeast as shown on Figure 6 in Appendix A.

3.4.4 Analytical Results

Surface Soil
Four surface soil samples were collected from soil borings BRLTN04-001 through BRLTN04-004 at the 
fire department equipment test area. PFBS was not detected in the samples. PFOA was detected in three 
samples at concentrations ranging from an estimated 0.71 μg/kg to 1.8 μg/kg. PFOS was detected in all 
four samples at estimated concentrations ranging from 4.3 μg/kg to 42 μg/kg. All PFBS, PFOA, and 
PFOS detections were below their respective screening levels, as summarized in Table 17 and shown on 
Figure 14 in Appendix A.

Table 17 Fire Department Equipment Test Area (AFFF Area 4) Surface Soil Analytical Results

Sample ID
BRLTN04-001-

SS-001
BRLTN04-002-

SS-001
BRLTN04-003-

SS-001
BRLTN04-004-

SS-001
Date Collected 04/20/17 04/20/17 04/20/17 04/20/17
Depth (ft. bgs) 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Analyte
Screening Level

(μg/kg)
Result
(μg/kg)

Result
(μg/kg)

Result
(μg/kg)

Result
(μg/kg)

Perfluorobutane 
sulfonate (PFBS) 1,300,000a 0.53 UJ 0.60 UJ 0.60 U 0.53 UJ

Perfluorooctanoic 
acid (PFOA) 300b 0.53 UJ 0.71 J 1.8 0.94 J

Perfluorooctane 
sulfonate (PFOS) 1,260c 4.3 J 42 J 36 18 J

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017).
bVose, Sarah. Memorandum to Chuck Schwer, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms per kilogram bgs = below ground surface
BRLTN = Burlington Air National Guard ft. = foot or feet
ID = identification J = reported concentration is an estimated value
SS = surface soil U = analyte was not detected above the reported value

Subsurface Soil
Four subsurface soil samples were collected from soil borings BRLTN04-001 through BRLTN04-004.
PFBS was not detected in the samples. PFOA was detected in one sample (at BRLTN04-002) at an 
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estimated concentration of 0.46 μg/kg. PFOS was detected in three samples at concentrations ranging 
from an estimated 6.0 μg/kg to 800 μg/kg. All PFOA and PFOS detections were below their respective 
screening levels, as summarized in Table 18 and shown on Figure 14 in Appendix A.

Table 18 Fire Department Equipment Test Area (AFFF Area 4) Subsurface Soil Analytical Results

Sample ID
BRLTN04-001-

SO-009
BRLTN04-002-

SO-010
BRLTN04-003-

SO-011
BRLTN04-004-

SO-013
Date Collected 04/20/17 04/20/17 04/20/17 04/20/17
Depth (ft. bgs) 8 – 9 9 - 10 10 - 11 12 - 13

Analyte

Screening
Level

(μg/kg)
Result 
(μg/kg)

Result 
(μg/kg)

Result 
(μg/kg)

Result 
(μg/kg)

Perfluorobutane 
sulfonate (PFBS) 1,300,000a 0.66 UJ 0.56 U 0.60 UJ 0.60 UJ

Perfluorooctanoic 
acid (PFOA) 300b 0.66 UJ 0.46 J 0.60 UJ 0.60 UJ

Perfluorooctane 
sulfonate (PFOS) 1,260c 0.66 UJ 800 40 J 6.0 J

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017).
bVose, Sarah. Memorandum to Chuck Schwer, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms per kilogram bgs = below ground surface
ft. = foot or feet ID = identification
J = reported concentration is an estimated value SO = subsurface soil
U = analyte was not detected above the reported value

Soil Physiochemical Analyses
To provide basic soil parameter information, composite surface soil and subsurface soil samples were 
collected from AFFF Area 4 soil borings and submitted for pH, TOC, and grainsize analysis. The surface 
soil sample (BRLTN04-005-SS-001) was composed of equal aliquots of soil collected from borings 
BRLTN04-001 through BRLTN04-004 at 6 inches bgs. The subsurface soil sample (BRLTN04-005-SO-
012) was composed of equal aliquots of soil collected from the same borings at depths ranging from 9 feet
to 13 feet. Table F-1 summarizing the physiochemical data and supporting laboratory data sheets are 
included in Appendix F.

Groundwater
Four primary groundwater samples and one duplicate sample were also collected from soil borings 
BRLTN04-001 through BRLTN04-004 using an SP16 drive point sampler. PFBS was detected in all five
samples at concentrations ranging from an estimated 0.0052 μg/L to 0.044 μg/L, below the 400 μg/L 
screening level. PFOA and PFOS were also detected in all five samples at combined concentrations
ranging from an estimated 0.0641 μg/L to 0.322 μg/L, above the 0.020 μg/L screening level. PFBS, 
PFOA, and PFOS analytical results are summarized in Table 19 and shown on Figure 15 in Appendix A.

3.4.5 Conclusions

Annual testing of fire equipment using AFFF has resulted in releases of PFAS to the environment at the 
test area on Taxiway F. Combined PFOA and PFOS concentrations exceeded the screening level in each 
of five samples collected (four primary and one duplicate) with a maximum concentration of 0.322 μg/L.
PFOA and PFOS concentrations in soil and sediment samples were below screening levels, and PFBS 
was not detected above screening levels in any sampled media at AFFF Area 4.
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3.5 F-16 EMERGENCY RESPONSE SITE – AFFF AREA 5

3.5.1 Sample Locations

To assess possible PFAS impacts from the use of AFFF to extinguish an F-16 fire, four surface soil 
samples (three primary and one duplicate), four subsurface soil samples (three primary and one 
duplicate), and three groundwater samples (two primary and one duplicate) were collected. Surface soil 
and subsurface soil samples were collected from soil boring BRLTN05-001 on the upgradient side of the 
area (southwest of Runway 15/33) and from BRLTN05-002 and BRLTN05-003 on the downgradient side 
(northeast side of Runway 15/33). Groundwater samples were collected from borings BRLTN05-001 and 
BRLTN05-002, however, because of access limitations on the airfield, grab samples were collected using 
SP16 drive point samplers rather than temporary monitoring wells. A groundwater sample could not be 
collected from boring BRLTN05-003 because the boring refused at a depth of 28 feet before encountering 
groundwater. Sample locations are shown on Figure 7 in Appendix A.

3.5.2 Lithology

The three soil borings completed at AFFF Area 5 were terminated at depths ranging from 19 to 36 feet 
bgs. Soils encountered at these borings included silty sand (USCS – SM), well-graded sand (USCS –
SW), poorly graded sand (USCS – SP), silty clay (USCS – CL), and silt (USCS – ML). Detailed boring 
logs are included in Appendix C.

3.5.3 Groundwater Flow

Temporary monitoring wells could not be installed at AFFF Area 5 because of airfield access limitations;
therefore, groundwater flow direction could not be verified. Area 5 boring logs indicate groundwater was 
detected at 19 feet bgs at BRLTN05-001 and 36 feet in BRLTN05-002 during drilling. Based on 
groundwater level measurements collected in 2010 in other nearby areas (CH2MHill, March 2010),
groundwater likely flows north/northeast as shown on Figure 7 in Appendix A.

3.5.4 Analytical Results

Surface Soil
Three primary surface soil samples and one duplicate sample were collected from soil borings BRLTN05-
001 through BRLTN05-003 at AFFF Area 5. PFBS and PFOA were not detected in the samples. PFOS 
was detected in all four samples at estimated concentrations ranging from 0.78 μg/kg to 2.7 μg/kg, below 
the 1,260 μg/kg screening level. PFBS, PFOA, and PFOS analytical results are summarized in Table 20
and shown on Figure 16 in Appendix A.

Subsurface Soil
Three primary subsurface soil samples and one duplicate sample were collected from soil borings 
BRLTN05-001 through BRLTN05-003. PFBS, PFOA, and PFOS were not detected in the samples. 
Subsurface soil analytical results are summarized in Table 21 and shown on Figure 16 in Appendix A.
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Table 20 F-16 Emergency Response (AFFF Area 5) Surface Soil Analytical Results

Sample ID
BRLTN05-001-

SS-001
BRLTN05-001-

SS-901 (dup)
BRLTN05-002-

SS-001
BRLTN05-003-

SS-001
Date Collected 04/19/17 04/19/17 04/19/17 04/19/17
Depth (ft. bgs) 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Analyte

Screening
Level

(μg/kg)
Result 
(μg/kg)

Result 
(μg/kg)

Result 
(μg/kg)

Result 
(μg/kg)

Perfluorobutane 
sulfonate (PFBS) 1,300,000a 0.58 UJ 0.59 UJ 0.52 U 0.49 UJ

Perfluorooctanoic 
acid (PFOA) 300b 0.58 U 0.59 UJ 0.52 U 0.49 UJ

Perfluorooctane 
sulfonate (PFOS) 1,260c 0.78 J 0.97 J 1.2 2.7 J

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-levels-rsls-
generic-tables-november-2017).
bVose, Sarah. Memorandum to Chuck Schwer, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms per kilogram bgs = below ground surface
BRLTN = Burlington Air National Guard Base dup = field duplicate 
ft. = foot or feet ID = identification
J = reported concentration is an estimated value SS = surface soil
U = analyte was not detected above the reported value

Table 21 F-16 Emergency Response (AFFF Area 5) Subsurface Soil Analytical Results

Sample ID
BRLTN05-001-

SO-014
BRLTN05-002-

SO-028
BRLTN05-002-
SO-928 (dup)

BRLTN05-003-
SO-032

Date Collected 04/19/17 04/19/17 04/19/17 04/19/17
Depth (ft. bgs) 13 - 14 27 - 28 27 - 28 31 - 32

Analyte
Screening

Level (μg/kg)
Result 
(μg/kg)

Result 
(μg/kg)

Result 
(μg/kg)

Result 
(μg/kg)

Perfluorobutane 
sulfonate (PFBS) 1,300,000a 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ

Perfluorooctanoic 
acid (PFOA) 300b 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ

Perfluorooctane 
sulfonate (PFOS) 1,260c 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ

Bold values indicate analyte detected at concentration indicated.
aEPA Regional Screening Levels (RSLs) for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017).
bVose, Sarah. Memorandum to Chuck Schwer, Director of Waste Management, Vermont Department of Environmental 
Conservation, March 2016. Perfluorooctanoic acid (PFOA) Soil Screening Value.
cScreening level calculated using the EPA RSL calculator (https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
μg/kg = micrograms per kilogram bgs = below ground surface
BRLTN = Burlington Air National Guard Base dup = field duplicate
ft. = foot or feet ID  = identification
J = reported concentration is an estimated value SO = subsurface soil
U = analyte was not detected above the reported value.

Soil Physiochemical Analyses
To provide basic soil parameter information, composite surface soil and subsurface soil samples were 
collected from AFFF Area 5 soil borings and submitted for pH, TOC, and grainsize analysis. The surface 
soil sample (BRLTN05-004-SS-001) was composed of equal aliquots of soil collected from borings 
BRLTN05-001, BRLTN05-002, and BRLTN05-003 at 6 inches bgs. The subsurface soil sample 
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(BRLTN05-004-SO-024) was composed of equal aliquots of soil collected from the same borings at 
depths of 14 feet, 28 feet, and 32 feet, respectively. Table F-1 summarizing the physiochemical data and 
supporting laboratory data sheets are included in Appendix F.

Groundwater
Two primary groundwater samples and one duplicate sample were collected from soil borings BRLTN05-
001 and BRLTN05-002 using a drive point sampler. PFBS was detected in all three samples at estimated 
concentrations ranging from 0.0062 μg/L to 0.016 μg/L, below the 400 μg/L screening level. PFOA and 
PFOS were also detected in all three samples at estimated combined concentrations ranging from 0.028
μg/L to 0.294 μg/L, all above the 0.02 μg/L screening level. 

The analytical results for each of the three groundwater samples at AFFF Area 5 were qualified during the 
quality control process (“J flagged”) by the validator, indicating estimated but usable data. PFOA and 
PFOS results for sample BRLTN05-001-GW-017 and BRLTN05-002-GW-933 were flagged because of 
low surrogate recoveries in laboratory control samples. The PFOA and PFOS results for sample 
BRLTN05-002-GW-033 were flagged because the results were below the limit of quantification (LOQ).
Low surrogate recoveries indicate a potentially biased low result; however, the analytes were detected at 
concentrations above screening levels (either individually or when combined), indicating a release has 
occurred based on the reported concentrations. Similarly, when results were below the LOQ, the 
combined value also exceeded the screening level.

PFBS, PFOA, and PFOS groundwater analytical results are summarized in Table 22 and shown on Figure 
17 in Appendix A.

Table 22 F-16 Emergency Response (AFFF Area 5) Groundwater Analytical Results

Sample ID
BRLTN05-

001-GW-017
BRLTN05-

002-GW-033

BRLTN05-
002-GW-933

(dup)
Date Collected 04/19/17 04/19/17 04/19/17
Depth (ft. bgs) 17 33 33

Analyte
Screening

Level (μg/L)
Result
(μg/L)

Result
(μg/L)

Result
(μg/L)

Perfluorobutane sulfonate (PFBS) 400a 0.0062 J 0.016 J 0.012 J
Perfluorooctanoic acid (PFOA) 0.02b 0.054 J 0.017 J 0.021 J
Perfluorooctane sulfonate (PFOS) 0.02b 0.24 J 0.011 J 0.020 J
PFOS +PFOA 0.02b 0.294 J 0.028 J 0.041 J

Bold values indicate analyte detected at concentration indicated.
Shaded values indicate analyte exceeds screening criteria.
aEPA Regional Screening Levels for Residential Soil (November 2017) (https://www.epa.gov/risk/regional-screening-levels-rsls-
generic-tables-november-2017).
bVermont Department of Environmental Conservation, December 2016. Chapter 12 of the Environmental Protection Rules, 
"Groundwater Protection Rule and Strategy."
μg/L = micrograms per liter bgs = below ground surface
BRLTN = Burlington Air National Guard Base dup = field duplicate
ft. = foot or feet GW = groundwater
ID = identification J = reported concentration is an estimated value

3.5.5 Conclusions

Use of AFFF during an F-16 emergency response has resulted in a release of PFAS to the environment
near the cable arrest system on the runway. PFOA and PFOS concentrations in soil and sediment were 
below screening levels. Combined PFOA and PFOS concentrations exceeded the screening level in each 
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of the three groundwater samples collected (two primary and one duplicate) with a maximum estimated 
concentration of 0.294 μg/L. PFBS was not detected above screening levels in any sampled media at 
AFFF Area 5.

3.6 INVESTIGATION-DERIVED WASTE

3.6.1 Waste Soil

Waste soil generated during the installation of soil borings was placed in two Department of 
Transportation (DOT)-approved steel drums and staged at AFFF Area 1 for waste sampling and proper 
disposal. A representative sample was collected from the waste soil, submitted to the project laboratory, 
and analyzed for PFAS and Toxicity Characteristic Leaching Procedure (TCLP) for VOCs, SVOCs,
pesticides, herbicides, metals, polychlorinated biphenyls, total petroleum hydrocarbons, flashpoint, 
corrosivity (pH), sulfide, and cyanide. The analytical results will be used to develop a waste profile and 
shipping manifest. Final disposal of investigation-derived waste (IDW) will be determined at that time. 
Waste manifests will be included in Appendix E.

3.6.2 Wastewater

Wastewater generated during groundwater sampling and decontamination activities was placed in one 
DOT-approved steel drum and staged at AFFF Area 1 for waste sampling and proper disposal. A 
representative sample was collected from the waste fluids and submitted to the project laboratory to be 
analyzed for PFAS and the full TCLP list. The analytical results will be used to develop a waste profile 
and shipping manifest. Final disposal of IDW will be determined at that time. Waste manifests will be 
included in Appendix E.

3.6.3 General Waste

General waste – such as paper, plastic, trash, and personal protective equipment – was placed in plastic 
garbage bags and placed in an on-site dumpster for disposal at an off-site Resource Conservation and 
Recovery Act Subtitle D industrial landfill.

4.0 GROUNDWATER PATHWAY

The objective of groundwater sampling during the SI was to determine if groundwater in the individual 
areas had been impacted by the release of AFFF and whether concentrations of PFBS, PFOA, and PFOS 
remain in groundwater at concentrations exceeding the calculated human health-based screening levels.

Burlington Air National Guard Base Hydrogeology
The uppermost water-bearing zone at Burlington ANG occurs under unconfined (water table) conditions 
in deltaic glaciofluvial sands and silts. This surficial water-bearing zone is underlain by a potentially 
confining to semiconfining lacustrine clay layer present across much of the Base. A second deeper water-
bearing zone occurs within glacial till and the underlying limestone and marble bedrock of the Ordovician 
Bascom Formation bedrock. A generalized stratigraphic column is included as Figure 18 in Appendix A.

The vertical hydraulic gradient at the Base is generally downward and the till/bedrock aquifer appears to 
be connected hydraulically to the overlying surficial aquifer. Shallow groundwater generally flows to the 
northeast toward (and  may discharge to) the Winooski River (Roy F. Weston, Inc., March 1986; Earth 
Technology, May 1991; HAZWRAP, August 1997; Parsons, June 2002; CH2MHill, March 2010; ANG, 
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December 2011). Slug testing conducted at IRP Site 1 (AFFF Area 1) has indicated hydraulic 
conductivities ranging from 0.056 feet per day (Earth Technology, May 1991) to 7.87 feet per day
(Parsons, June 2002). Depths to groundwater in overburden wells vary from less than 5 feet to more than 
60 feet bgs (CH2MHill, March 2010).

The bedrock surface in the vicinity of the Base is irregular and ranges from surface outcrops (off-Base 
north of AFFF Area 1) to more than 80 feet bgs (HAZWRAP, August 1997). Bedrock groundwater 
primarily occurs within the carbonate solution features, faults, and fractures. Local bedrock wells have 
water yields ranging from 6 to 40 gallons per minute. The Vermont Department of Water Resources has 
classified the bedrock groundwater in the area of Burlington ANG Base as Class III water resource 
suitable for domestic water supply, irrigation, agricultural use, and general industrial and commercial use. 
The Base and surrounding areas purchase potable water from the Champlain Water District, which 
obtains its public water supply from Lake Champlain. No groundwater supply wells are on the Base.

Although several drinking water wells, owned by either private or local government entities, were 
identified within a 4-mile radius of the approximate center point of the Base, none appear to be 
downgradient from the Base (CH2MHill, October 2015; Vermont Natural Resources, September 2017).

Six documented private bedrock water wells (Well Nos. 6, 58, 59, 93, 205, and 223) are within an
approximate 1-mile radius of the center of the Base as shown on Figure 19 and in Table 23. Wells 58 and 
59 are within ¼ mile of the northern boundary of the Base (north of and sidegradient to AFFF Area 1).
Well No. 58 is listed as a domestic well, and Well No. 59 is listed as an agricultural well in the Vermont 
Well Completion Searchable Database. Well No. 6 (listed as a domestic well in the database) is in a 
residential area southwest of the airport and approximately ½ mile southwest of (and upgradient from) the 
Base boundary. It is unknown if Well #6 is in use or how water from the well is used. The remaining 
wells (93, 205, and 223) are east of the Winooski River and are also listed as domestic wells in the 
database (Vermont Department of Conservation, October 2017; Vermont Agency of Natural Resources, 
September 2017). Groundwater flow in the area of these wells is expected to be to the south toward the 
Winooski River.

Table 23 Summary of Private Wells within Approximately 1 Mile of Burlington ANG Base

Well 
Number Well Type

Well 
Depth 
(feet)

Casing 
Length 
(feet)

Depth to 
Bedrock

(feet)
Well Yield 

(gpm)
Screened 
Interval

Year 
Completed

6 Domestic 158 111 100 4 Open hole 1968
58 Domestic 374 94 92 25 Open hole 1983
59 Agricultural 128 102 93 40 Open hole 1983
93 Domestic 143 69 64 7 Open hole 1975

205 Domestic 468 33 27 30 Open hole 1980
223 Domestic 243 68 61 6 Open hole 1981

Notes: Well data from available (post-1965) Vermont Department of Conservation water well completion reports. Listed wells 
are within an approximate 1-mile radius of the center of the Base.
gpm = gallons per minute

Wells #58 and #59 are on a dairy farm north of the Base and south of the Winooski River. Information 
provided by the Base indicates that VDEC personnel collected a water sample from a tap in a barn 
adjacent to the location shown by VDEC as Well #58. However, VDEC could not confirm the 
identification of the well sampled. Well #58 is classified as “domestic” in the database but is primarily 
used for agricultural purposes. The well identified as Well #59 (classified as “agricultural”) could not be 
located and, according to the owner of the property, Well #59 does not exist, and there is no well at the 
location shown in the VDEC well database. Given these uncertainties, it is unclear which well ( #58 or 
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#59) exists and was sampled. Preliminary unvalidated results for the sample collected by VDEC indicate 
elevated levels of PFOS; however, the final results for this sample are pending at the time of this report.

4.1 FORMER FIRE TRAINING AREA 1 (INSTALLATION RESTORATION PROGRAM SITE 1) – AFFF
AREA 1

Shallow groundwater at FTA 1 flows to the northeast toward the Winooski River as shown on Figure 9 in 
Appendix A. Since installation of a groundwater collection trench in 2004 to address chlorinated VOCs 
(Parsons, August 2004), groundwater from FTA 1 has been collected in the trench and pumped to the 
WWTP. A pretreatment system was installed at FTA 1 in July 2017 by others to address PFOA and PFOS 
in groundwater (CH2MHill, June 2017). The previous permitted discharge to the WWTP was
discontinued, and treated groundwater (below the Vermont enforcement standard of 0.02 μg/L) was 
directed to an existing infiltration gallery at the site. Shallow groundwater downgradient of the trench, 
beyond the influence of the collection trench, flows to the northeast toward the Winooski River.

Analytical results show that combined PFOA and PFOS concentrations in all eight groundwater samples 
collected at AFFF Area 1 were above the 0.02 μg/L screening level. PFOA and PFOS were detected in
three groundwater samples collected at the source area at combined concentrations ranging from 5.7 μg/L 
in sample BRLTN01-002-GW-015 to 72 μg/L in sample BRLTN01-MW-BP3-012. PFOA and PFOS 
were also detected in three wells downgradient from the groundwater collection trench at combined 
concentrations ranging from 4.75 μg/L in sample BRLTN01-MW102-011 to 21.4 μg/L in duplicate 
sample BRLTN01-MW103-909. PFOA and PFOS were also detected in a sample collected from the 
collection trench sump (BRLTN01-TRENCHSUMP-001) at a concentration of 19.2 μg/L.

No public water supply wells and no known domestic drinking water wells are downgradient from FTA 1
between the area and the Winooski River, the presumed groundwater discharge point. However, given 
that Well #58 (north and sidegradient from AFFF Area 1) has been impacted by PFAS, the groundwater
pathway (for impacted groundwater from the Base) may be complete. In addition, PFAS-impacted 
groundwater may be discharging to the Winooski River. The river is approximately 1,200 feet northeast 
of the collection trench, and the nearest impacted monitoring well (MW-102 with a combined PFOA and 
PFOS concentration 4.75 μg/L) is downgradient from the trench and approximately 750 feet southwest of 
the river.

4.2 BUILDING 90 FORMER FIRE STATION – AFFF AREA 2

Shallow groundwater at the former fire station flows to the east/northeast as shown on Figure 11 in 
Appendix A. As indicated on Figure 11 in Appendix A, PFOA and PFOS were detected in three 
groundwater samples above the 0.02 μg/L screening level, at combined concentrations ranging from 9.48
μg/L in sample BRLTN02-003-GW-032 to 54.5 μg/L in sample BRLTN02-002-GW-029.

No public water supply wells and no known domestic drinking water wells are downgradient from the 
former fire station between the area and the Winooski River, the presumed groundwater discharge point.
Therefore, there are no immediate human exposure risks from the presence of PFOA and PFOS in 
shallow groundwater, and the human ingestion pathway is incomplete. PFAS-impacted groundwater may, 
however, be discharging to the Winooski River, approximately 2,100 feet to the northeast.
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4.3 BUILDING 60 CURRENT FIRE STATION – AFFF AREA 3

Shallow groundwater at the current fire station flows to the east/northeast as shown on Figure 13 in 
Appendix A. Analytical results showed PFOA and PFOS were detected at combined concentrations 
above the 0.02 μg/L screening level in two groundwater samples collected at the fire station. Combined 
PFOA and PFOS concentrations were 62 μg/L in sample BRLTN03-001-GW-022 and 66.97 μg/L in 
sample BRLTN03-002-GW-022.

No public water supply wells and no known domestic wells are downgradient from the current fire station
between the area and the Winooski River, the presumed groundwater discharge point. Therefore, despite 
the presence of PFOA and PFOS in shallow groundwater, the human ingestion pathway is incomplete.
PFAS-impacted groundwater may, however, be discharging to the Winooski River, approximately 2,200
feet to the northeast.

4.4 FIRE DEPARTMENT EQUIPMENT TESTING AREA – AFFF AREA 4

Shallow groundwater at the fire department equipment testing area flows to the northeast as shown on 
Figure 15 in Appendix A. Analytical results showed PFOA and PFOS were detected above the 0.02 μg/L 
screening level in five groundwater samples collected at the equipment testing area at combined 
concentrations ranging from an estimated 0.0641 μg/L in sample BRLTN04-002-GW-018 to 0.322 μg/L
in duplicate sample BRLTN04-004-GW-918.

No known domestic wells are downgradient from the fire department equipment testing area between the 
area and the Winooski River, the presumed groundwater discharge point. Therefore, despite the presence 
of PFOA and PFOS in shallow groundwater, the human ingestion pathway is incomplete. PFAS-impacted 
groundwater may, however, be discharging to the Winooski River, approximately 2,600 feet to the 
northeast.

4.5 F-16 EMERGENCY RESPONSE SITE – AFFF AREA 5

Shallow groundwater at the F-16 emergency response site flows to the north as shown on Figure 17 in 
Appendix A. Analytical results showed PFOA and PFOS were detected above the 0.02 μg/L screening 
level in three groundwater samples collected at the area at estimated combined concentrations ranging 
from 0.028 μg/L in sample BRLTN05-002-GW-033 to 0.294 μg/L in sample BRLTN05-001-GW-017.

No known domestic wells are directly downgradient from the F-16 emergency response site (between the 
site and the Winooski River to the north, the presumed groundwater discharge point). The nearest 
domestic well, Well #58, is approximately ½ mile northeast of Area 5 and down/side gradient of the area. 
Therefore, despite the presence of PFOA and PFOS in shallow groundwater, the human ingestion 
pathway is incomplete. PFAS-impacted groundwater may, however, be discharging to the Winooski 
River, approximately 4,100 feet to the north.

5.0 SURFACE WATER PATHWAY

The objective of surface water sampling during the SI was to determine if surface water in the individual 
areas had been impacted by the release of AFFF and whether concentrations of PFBS, PFOA, and PFOS 
remain in surface water at concentrations exceeding the calculated human health-based screening levels.

Surface water drainage at Burlington ANG Base occurs through numerous streams along the western and 
northern boundaries of the Burlington airport with predominant drainage northward to the Winooski 
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River. Muddy Brook flows along the eastern airport north boundary toward the Winooski River. 
Intermittent drainages may seasonally flow along the eastern airport boundary with discharge toward the 
Winooski River (ASL, August 2017). The PA (CH2MHill, October 2015) indicates surface water from 
each of the five AFFF areas ultimately discharges north toward the Winooski River.

The Winooski River empties into Lake Champlain, approximately 16 river miles downstream of the 
northwestern end of the Base. Although Lake Champlain is the primary source of drinking water for the 
Base and surrounding areas, there are no surface water intakes within 15 river miles downstream of the 
Base (Vermont Agency of Natural Resources, September 2017).

5.1 FORMER FIRE TRAINING AREA 1 (INSTALLATION RESTORATION PROGRAM SITE 1) – AFFF
AREA 1

FTA 1 is relatively flat with both grassed and unvegetated bare areas. Surface runoff at FTA 1 occurs as 
sheet flow, primarily collecting in low areas or draining to the intermittent stream to the south and east. 
The intermittent stream channel is less than 2 feet wide and less than 0.5 feet deep and empties into a 
marshy area northeast of National Guard Avenue at Outfall SDO-002.

As shown on Figure 9 in Appendix A, one primary sample (BRLTN01-003-SW-001) and one duplicate 
surface water sample (BRLTN01-003-SW-901) were collected from the intermittent stream near Outfall 
SDO-002. PFOA and PFOS were detected above the 0.02 μg/L screening level in both samples at
combined concentration of 35.3 μg/L and 38.4 μg/L respectively.

Surface water from FTA 1 does not appear to be directly discharging to the Winooski River. Surface 
water may, however, be infiltrating shallow groundwater. Further delineation is needed to determine if
impacted groundwater may be discharging to the river. However, because no surface water intakes are 
within 15 river miles downstream of the Base, the human ingestion pathway is incomplete.

5.2 BUILDING 90 FORMER FIRE STATION – AFFF AREA 2

The area surrounding Building 90 is a relatively flat grassed lawn area. Surface runoff from the area flows
to stormwater inlets northeast and north of the building and discharges to an open drainage ditch on the 
south side of Mustang Pass, approximately 960 feet to the east/northeast. Flow from the ditch continues to 
the east/northeast toward Outfall SDO-001 and the Winooski River.

As indicated on Figure 11 in Appendix A, one surface water sample (BRLTN02-004-SW-001) collected 
from the drainage ditch on the south side of Mustang Pass and downstream from the site. PFOA and 
PFOS were detected above the 0.02 μg/L screening level at a combined concentration of 0.081 μg/L.

Surface water from Building 90 discharges to the Winooski River via Outfall SD0-001. In addition, 
discharge of PFOA- and PFOS-impacted groundwater to the river (though undetermined) is possible.
However, because no surface water are intakes within 15 river miles downstream of the Base, the human 
ingestion pathway is incomplete.

5.3 BUILDING 60 CURRENT FIRE STATION – AFFF AREA 3

The area surrounding Building 60 is a relatively flat lawn. Surface water runoff enters stormwater inlets
southeast, northeast, and northwest of the building and discharges into the intermittent stream on the north 
side of NCO Drive. The intermittent stream flows along the southern limits of FTA 1 (which is northeast 
of Building 60) and empties into a marshy area northeast of National Guard Avenue at Outfall SDO-002.
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As indicated on Figure 13 in Appendix A, one surface water sample (BRLTN03-003-SW-001) was 
collected from an intermittent stream downstream from the site. PFOA and PFOS were detected above the 
0.02 μg/L screening level at a combined concentration of 13.096 μg/L.

Although surface water from the current fire station does not appear to be directly discharging to the 
Winooski River, surface water may be infiltrating the subsurface and impacting shallow groundwater. In 
addition, discharge of PFOA- and PFOS-impacted groundwater to the river (though undetermined), is 
possible. However, because no surface water are intakes within 15 river miles downstream of the Base,
the human ingestion pathway is incomplete.

5.4 FIRE DEPARTMENT EQUIPMENT TESTING AREA – AFFF AREA 4

The fire department equipment testing area includes a section of Taxiway F and surrounding level grassed 
areas. No stormwater inlets, ditches, or standing water are near the test area. Any runoff from the area 
would largely occur as sheet flow and likely infiltrate into the ground surface. No surface water samples
were collected at AFFF Area 4.

Although surface water was not present at the testing area, discharge of impacted groundwater to the river
(though undetermined) is possible. However, because no surface water intakes are within 15 river miles 
downstream of the Base, the human ingestion pathway is incomplete.

5.5 F-16 EMERGENCY RESPONSE SITE – AFFF AREA 5

The F-16 emergency response site includes a section of Runway 15/33 and surrounding level grassed 
areas. No stormwater inlets, ditches, or standing water are near the emergency response site. Any runoff 
from the area would largely occur as sheet flow and likely infiltrate into the ground surface. No surface 
water samples were collected at AFFF Area 5.

Although surface water was not present at the testing area, discharge of impacted groundwater to the river
(though undetermined) is possible. However, because no surface water intakes are within 15 river miles 
downstream of the Base, the human ingestion pathway is incomplete.

6.0 SOIL AND SEDIMENT EXPOSURE AND AIR PATHWAYS

The objective of soil sampling during the SI was to determine if soils in the individual areas had been 
impacted by the release of AFFF and whether concentrations of PFBS, PFOA, and PFOS remain in the 
soils exceeding the calculated human health-based screening levels.

6.1 FORMER FIRE TRAINING AREA 1 (INSTALLATION RESTORATION PROGRAM SITE 1) – AFFF
AREA 1

Where detected, PFAS concentrations in subsurface soil samples and a sediment sample collected at 
former FTA 1 were below screening levels, as indicated on Tables 3 and 5. Lacking concentrations of 
PFAS above screening levels, the soil and air pathways are incomplete at AFFF Area 1. Surface soil was 
not sampled at FTA 1 because soil had been excavated from the area during a previous remediation effort.
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6.2 BUILDING 90 FORMER FIRE STATION – AFFF AREA 2

Where detected, PFAS concentrations in surface soil, subsurface soil, and sediment samples collected at
the former fire station site were below screening levels (see Tables 7, 8, and 10). Lacking concentrations 
of PFAS above screening levels, the soil and air pathways are incomplete at AFFF Area 2.

6.3 BUILDING 60 CURRENT FIRE STATION – AFFF AREA 3

Where detected, PFAS concentrations in surface soil, subsurface soil, and the sediment sample collected 
at the current fire station site were below screening levels (see Tables 12, 13, and 15). Lacking 
concentrations of PFAS above screening levels, the soil and air pathways are incomplete at AFFF Area 3.

6.4 FIRE DEPARTMENT EQUIPMENT TESTING AREA – AFFF AREA 4

Where detected, PFAS concentrations in surface soil and subsurface soil samples collected at the fire 
department equipment testing area were below screening levels (see Tables 17 and 18). Lacking 
concentrations of PFAS above screening levels, the soil and air pathways are incomplete at AFFF Area 4.

6.5 F-16 EMERGENCY RESPONSE SITE – AFFF AREA 5

Where detected, PFAS concentrations in surface soil and subsurface soil samples collected at the 
emergency response site were below screening levels (see Tables 20 and 21). Lacking concentrations of 
PFAS above screening levels, the soil and air pathways are incomplete at AFFF Area 4.

7.0 UPDATES TO CONCEPTUAL SITE MODELS

The following sections contain updates to the conceptual site models for AFFF Areas 1 through 5 and 
address PFOA and PFOS in soil, groundwater, surface water, and sediment. PFBS was not detected above 
screening levels in any sampled media and will not be discussed further.

7.1 FORMER FIRE TRAINING AREA 1 (INSTALLATION RESTORATION PROGRAM SITE 1) – AFFF
AREA 1

The QAPP addendum (ASL, August 2017) identified subsurface soil, groundwater, sediment, and surface 
water as media potentially impacted by previous releases of AFFF at FTA 1. As indicated in Sections 
3.1.4 and 6.1, PFOA and PFOS concentrations in subsurface soil and sediment (where detected) were 
below screening levels and do not represent a complete human exposure pathway.

PFOA/PFAS concentrations in groundwater and surface water however, exceeded screening levels, as 
indicated in Section 3.1.4. Although there are no drinking water wells between AFFF Area 1 and the 
Winooski River, Well #58 (north and sidegradient from AFFF Area 1) has been impacted by PFAS. As
indicated in Section 4.1, the groundwater pathway (for impacted groundwater from the Base) may be 
complete.

Although PFOA- and PFOS-impacted surface water from FTA 1 does not appear to be directly 
discharging to the Winooski River, infiltration of surface water to shallow groundwater is possible.
Further delineation is needed to determine if impacted groundwater from FTA 1 is discharging to the 
river. However, because no surface water intakes are within 15 river miles downstream of the Base, the
ingestion pathway is also incomplete for surface water, as indicated in Section 5.1.
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7.2 BUILDING 90 FORMER FIRE STATION – AFFF AREA 2

The QAPP addendum identified surface soil, subsurface soil, groundwater, sediment, and surface water as 
media potentially impacted by previous releases of AFFF at the former fire station. As indicated in 
Sections 3.2.4 and 6.2, PFOA/PFAS concentrations in subsurface soil and sediment (where detected) 
were below screening levels and do not represent a complete human exposure pathway.

PFOA and PFOS concentrations in groundwater and surface water, however, exceeded screening levels, 
as indicated in Section 3.2.4. The human ingestion pathway for groundwater is incomplete, as indicated in 
Section 4.2.

PFOA- and PFOS-impacted surface water from Building 90 eventually discharges to the Winooski River 
via Outfall SD0-001 and impacted groundwater may also be discharging to the river. However, because 
no surface water intakes are within 15 river miles downstream of the Base, the ingestion pathway is also 
incomplete for surface water, as indicated in Section 5.2.

7.3 BUILDING 60 CURRENT FIRE STATION – AFFF AREA 3

The QAPP addendum identified surface soil, subsurface soil, groundwater, sediment, and surface water as 
media potentially impacted by previous releases of AFFF at the current fire station. As indicated in 
Sections 3.3.4 and 6.3, PFOA/PFAS concentrations in surface soil, subsurface soil, and sediment (where 
detected) were below screening levels and do not represent a complete human exposure pathway.

PFOA/PFAS concentrations in groundwater and surface water, however, exceeded screening levels, as 
indicated in Section 3.3.4. The human ingestion pathway for groundwater is incomplete, as indicated in 
Section 4.3.

Although surface water from the current fire station does not appear to be directly discharging to the 
Winooski River, surface water may be infiltrating the subsurface and impacting shallow groundwater.
Further delineation is needed to determine if impacted groundwater is discharging to the river. However, 
because no surface water intakes are within 15 river miles downstream of the Base, the ingestion pathway 
is also incomplete for surface water, as indicated in Section 5.3.

7.4 FIRE DEPARTMENT EQUIPMENT TESTING AREA – AFFF AREA 4

The QAPP addendum identified surface soil, subsurface soil, and groundwater as media potentially 
impacted by previous releases of AFFF at the fire department equipment training area. As indicated in 
Sections 3.4.4 and 6.4, PFOA/PFAS concentrations in surface soil and subsurface soil (where detected) 
were below screening levels and do not represent a complete human exposure pathway. Surface water 
was not present at or near AFFF Area 4.

PFOA/PFAS concentrations in groundwater, however, exceeded screening levels as indicated in Section 
3.4.4. The human ingestion pathway for groundwater is incomplete, as indicated in Section 4.4.

Impacted groundwater may also be discharging to the river. However, because no surface water intakes 
are within 15 river miles downstream of the Base, the ingestion pathway is also incomplete for surface 
water, as indicated in Section 5.4.
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7.5 F-16 EMERGENCY RESPONSE SITE – AFFF AREA 5

The QAPP addendum identified surface soil, subsurface soil, and groundwater as media potentially 
impacted by previous releases of AFFF at the F-16 emergency response site. As indicated in Sections 
3.5.4 and 6.5, PFOA/PFAS concentrations in surface soil and subsurface soil (where detected) were 
below screening levels and do not represent a complete human exposure pathway. Surface water was not 
present at or near AFFF Area 5. PFOA/PFAS concentrations in groundwater, however, exceeded 
screening levels, as indicated in Section 3.5.4. The human ingestion pathway for groundwater is 
incomplete, as indicated in Section 4.5.

Impacted groundwater may also be discharging to the river. However, because no surface water intakes 
are within 15 river miles downstream of the Base, the ingestion pathway is also incomplete for surface 
water as indicated in Section 5.5.

8.0 SUMMARY AND CONCLUSIONS

ASL completed SIs at five known or suspected areas of AFFF releases at Burlington ANG Base as
documented in the PA (CH2M HILL, October 2015) and as detailed in the subsequent site-specific QAPP 
addendum (ASL, February 2017). The areas inspected were

Former FTA 1 (IRP Site 1) (AFFF Area 1),
Building 90 Former Fire Station (AFFF Area 2),
Building 60 Current Fire Station (AFFF Area 3),
Fire Department Equipment Testing Area (AFFF Area 4), and
F-16 Emergency Response Site (AFFF Area 5).

All fieldwork was conducted in accordance with the site-specific QAPP addendum (ASL, February 2017) 
with the following exceptions: 

At AFFF Area 1, existing monitoring well V1-MW-14L was sampled in lieu of planned existing 
well MW-104, which could not be sampled because of a blockage in the well.
Temporary monitoring wells could not be installed at AFFF Areas 4 and 5 because of airfield 
access limitations. Groundwater samples were collected using drive point samplers.

Selected sample media varied for the five sites but included surface soil, subsurface soil, groundwater, 
sediment, and surface water. Sampling was primarily limited to the immediate areas of known or 
suspected AFFF releases and biased toward locations most likely to have been impacted by the releases.
All samples were analyzed for PFBS, PFOA, and PFOS using modified EPA Method 537. Analytical 
results for PFBS in soil and sediment were compared to published EPA RSLs. Analytical results for 
PFOS in soil and sediment were compared to the calculated RSL of 1,260 μg/kg. Analytical results for 
PFOA in soil and sediment were compared to the VDH screening level of 300 μg/kg. Analytical results
for PFBS in groundwater and surface water were compared to the published EPA RSL. Analytical results 
for PFOA and PFOS in groundwater and surface water were compared to the Vermont Groundwater 
Enforcement Standard of 0.02 μg/L (for the combined concentrations of PFOA and PFOS).

AFFF use at the Base has resulted in PFOA and PFOS concentrations in groundwater and surface water 
above screening levels; however, no potential receptor pathways with immediate impacts to human health
were identified. Although no immediate impacts were identified, further assessment of PFOA and PFOS 
impacts at each of the AFFF areas (via expanded SI or remedial investigation [RI]) may be warranted. 
Table 23 summarizes detected concentrations of PFBS, PFOA, and PFOS for each media sampled at each 
area. Summaries of key findings and conclusions for each area (focusing on PFOA and PFOS 
exceedances) are included in Sections 8.1 through 8.5.
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Table 24 Summary of PFBS, PFOA, and PFOS Detections and Screening Level Exceedances1

AFFF Area

Associated 
Existing 
IRP ID Parameter

Maximum 
Detected 

Concentration
Screening 

Level

Number of 
Samples /

Number of 
Exceedances

Exceeds 
Screening 

Level

AFFF Area 1
Former FTA 1 Site 1

Subsurface Soil (μg/kg) (μg/kg)
PFBS ND 1,300,000 3/0 No
PFOA 25 300 3/0 No
PFOS 1,200 J 1,260 3/0 No
Groundwater (μg/L) (μg/L)
PFBS 3.4 400 9/0 No
PFOA 41 0.02 9/9 Yes
PFOS 31 0.02 9/9 Yes
PFOA + PFOS 72 0.02 9/9 Yes
Sediment (μg/kg) (μg/kg)
PFBS 1.3 1,300,000 2/0 No
PFOA 2.2 300 2/0 No
PFOS 180 1,260 2/0 No
Surface Water (μg/L) (μg/L)
PFBS 2.0 400 2/0 No
PFOA 1.4 0.02 2/2 Yes
PFOS 37 0.02 2/2 Yes
PFOA + PFOS 38.4 0.02 2/2 Yes

AFFF Area 2
Building 90 
Former Fire 

Station

None
(New 
Area)

Surface Soil (μg/kg) (μg/kg)
PFBS 0.28 J 1,300,000 4/0 No
PFOA 0.91 J 300 4/0 No
PFOS 31 J 1,260 4/0 No
Subsurface Soil (μg/kg) (μg/kg)
PFBS ND 1,300,000 3/0 No
PFOA 7.8 J 300 3/0 No
PFOS 160 1,260 3/0 No
Groundwater (μg/L) (μg/L)
PFBS 0.47 400 3/0 No
PFOA 0.50 0.02 3/3 Yes
PFOS 54 0.02 3/3 Yes
PFOA + PFOS 54.5 0.02 3/3 Yes
Sediment (μg/kg) (μg/kg)
PFBS ND 1,300,000 1/0 No
PFOA ND 300 1/0 No
PFOS 2.3 1,260 1/0 No
Surface Water (μg/L) (μg/L)
PFBS 0.035 400 1/0 No
PFOA ND 0.02 1/0 No
PFOS 0.081 0.02 1/1 Yes
PFOA + PFOS 0.081 0.02 1/1 Yes

AFFF Area 3
Building 60 

Current Fire 
Station

None
(New 
Area)

Surface Soil (μg/kg) (μg/kg)
PFBS 0.71 J 1,300,000 2/0 No
PFOA 1.5 J 300 2/0 No
PFOS 280 1,260 2/0 No
Subsurface Soil (μg/kg) (μg/kg)
PFBS 0.49 J 1,300,000 2/0 No
PFOA 1.0 300 2/0 No
PFOS 140 1,260 2/0 No
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AFFF Area

Associated 
Existing 
IRP ID Parameter

Maximum 
Detected 

Concentration
Screening 

Level

Number of 
Samples /

Number of 
Exceedances

Exceeds 
Screening 

Level
Groundwater (μg/L) (μg/L)
PFBS 2.5 400 2/0 No
PFOA 2.0 0.02 2/2 Yes
PFOS 66 0.02 2/2 Yes
PFOA + PFOS 66.972 0.02 2/2 Yes
Sediment (μg/kg) (μg/kg)
PFBS 0.43 J 1,300,000 1/0 No
PFOA ND 300 1/0 No
PFOS 63 1,260 1/0 No
Surface Water (μg/L) (μg/L)
PFBS 0.19 J 400 1/0 No
PFOA 0.096 J 0.02 1/1 Yes
PFOS 13 0.02 1/1 Yes
PFOA + PFOS 13.096 J 0.02 1/1 Yes

AFFF Area 4 
Fire 

Department 
Equipment 

Testing Area

None
(New 
Area)

Surface Soil (μg/kg) (μg/kg)
PFBS ND 1,300,000 4/0 No
PFOA 1.8 300 4/0 No
PFOS 42 J 1,260 4/0 No
Subsurface Soil (μg/kg) (μg/kg)
PFBS ND 1,300,000 4/0 No
PFOA 0.46 J 300 4/0 No
PFOS 800 1,260 4/0 No
Groundwater (μg/L) (μg/L)
PFBS 0.044 400 5/0 No
PFOA 0.084 0.02 5/4 Yes
PFOS 0.26 0.02 5/5 Yes
PFOA + PFOS 0.3222 0.02 5/5 Yes

AFFF Area 5
F-16

Emergency 
Response Site

None
(New 
Area)

Surface Soil (μg/kg) (μg/kg)
PFBS ND 1,300,000 4/0 No
PFOA ND 300 4/0 No
PFOS 2.7 J 1,260 4/0 No
Subsurface Soil (μg/kg) (μg/kg)
PFBS ND 1,300,000 4/0 No
PFOA ND 300 4/0 No
PFOS ND 1,260 4/0 No
Groundwater (μg/L) (μg/L)
PFBS 0.016 J 400 3/0 No
PFOA 0.054 J 0.02 3/2 Yes
PFOS 0.24 J 0.02 3/1 Yes
PFOA + PFOS 0.294 J 0.02 3/3 Yes

1 Includes duplicate and resample results.
2 Maximum PFOA + PFOS concentration shown is the highest combined PFOA and PFOS concentration detected in a specific 
groundwater sample and in this instance is not the sum of the individual maximum PFOA and PFOS concentrations listed as they 
occurred in two separate samples.
Bold values exceed screening levels.
μg/L = micrograms per liter μg/kg = micrograms per kilogram 
AFFF = aqueous film forming foam FTA = fire training area 
ID = identification IRP = Installation Restoration Program
J = estimated concentration ND = not detected
PFBS = perfluorobutane sulfonate PFOA = perfluorooctanoic acid
PFOS = perfluorooctane sulfonate
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8.1 FORMER FIRE TRAINING AREA 1 (INSTALLATION RESTORATION PROGRAM SITE 1) – AFFF
AREA 1

Use of AFFF at FTA 1 between 1970 and 1980 has resulted in PFAS impacts to groundwater above 
screening levels. Although no public water supply wells and no known domestic wells (drinking water or 
irrigation) are downgradient from the area, Well #58 (north and sidegradient from FTA 1) has been 
impacted by PFAS and may represent a complete pathway for impacted groundwater from the Base.
Further, although discharge of impacted groundwater to the Winooski River north of the Base is possible,
the nearest surface water intake is more than 15 miles downstream.

In addition, a modification to the current groundwater collection system at FTA 1 to treat PFOA and 
PFOS has been installed by others (CH2MHill, June 2017). Groundwater from the collection trench is
treated by routing it through two GAC vessels. Treated groundwater is pumped to infiltration trenches 
constructed at the site.

8.2 BUILDING 90 FORMER FIRE STATION – AFFF AREA 2

Although releases of AFFF at the former fire station have resulted in PFOA and PFOS in groundwater
above screening levels, no complete human receptor pathways have been identified at the former fire 
station. No public water supply wells and no known domestic wells (drinking water or irrigation) are 
downgradient from the area. Further, although discharge of impacted groundwater to the Winooski River 
is possible, the nearest surface water intake is more than 15 miles downstream.

8.3 BUILDING 60 CURRENT FIRE STATION – AFFF AREA 3

Although releases of AFFF at the current fire station have resulted in PFOA and PFOS in groundwater
above screening levels, no complete human receptor pathways have been identified at the current fire 
station. No public water supply wells and no known domestic wells (drinking water or irrigation) are 
downgradient from the area. Further, although discharge of impacted groundwater to the Winooski River 
is possible, the nearest surface water intake is more than 15 miles downstream.

8.4 FIRE DEPARTMENT EQUIPMENT TESTING AREA – AFFF AREA 4

Although releases of AFFF at the fire department equipment testing area have resulted in PFOA and 
PFOS to groundwater above screening levels, no complete human receptor pathways have been identified 
at the spray test area. No public water supply wells and no known domestic wells (drinking water or 
irrigation) are downgradient from the area. Although discharge of impacted groundwater to the Winooski 
River is possible, the nearest surface water intake is more than 15 miles downstream.

8.5 F-16 EMERGENCY RESPONSE SITE – AFFF AREA 5

Although release of AFFF at the F-16 emergency response site has resulted in PFOA and PFOS in 
groundwater above screening levels, no complete human receptor pathways have been identified at the 
emergency response site. No public water supply wells and no known domestic wells (drinking water or 
irrigation) are downgradient from the area. Further, although discharge of impacted groundwater to the 
Winooski River is possible, the nearest surface water intake is more than 15 miles downstream.
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Figure 1 Location of Burlington Air National Guard Base
Chittenden County, Vermont
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Appendix B

Regional Screening Level Calculations
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Appendix C

Readiness Review Forms, Field Forms, and Boring Logs
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M2032.0001 C-4 10/19/17

WELL DEVELOPMENT LOG 

Project Name: 

ASL Project No: 

Installation: 

Site: 

Date: 

Sample Technician: 

Well ID No.: ~ l f'7 

Initial Measurements 

WELL VOLUME PURGE: 1 WELL VOLUME= (TOTAL WELL DEPTH BTOC - STATIC DEPTH TO WATER) X WELL CAPACIT' 

onl fill out if a licable = --;o ·Lt-<; Ft _'t't.~Ft x C • "~ ft= 0 . I C9'i Gal 

Calculated Well Volume: 0 . l ~~ L Gallons Well Diameter: <! 1 7S- inches 

Calculations: 1" diameter= 0.041 al/ft 2" diameter= 0.163 al/ft 4" diameter= 0.653 al/ft 

r Well Purging Activites 
0, -ef"-i ~ft.1 c I f I I . 

Purging Method (pump type):---------- Flow rate (Incl. units): __ ....,,_,_,_o_o_lM_'+, _LM_l_0 ___ _ 

( 

Turbidity Temp Cond. 
Time 

Flow Rate 
pH 

(ml/min) (NTUs) ("C) (mS/Cm) 

l<P :·'Z:Jl Lf OCJ OO'll '?; . '1 / :1i;.;; £s-.(;;S 
I <a ~41 HC>O •• ~q t; . ·1 ~ .. 1 "q ?(. ~1. 
lb,<:,\ uo-o 4 .7 ":> tO .~cJ I pc> ~.;1 

\"7 :Cl\ qoo 2.1? '1j, I~ • f~~ 7. '#:> 

17:\\ £.iCltJ j, 14 f5.11>-> I I c, i 7,7D 
\1';Z l L.\ Oo I I 7Cl 'i5 ~ TZ. · l (i, ~ l'1 -~;? 

Results At End Of Purging: [ ,'1CI 1i·72. o . \~C 7. 52.> 

COMMENTS: f~ s-+trr+- r;· 1 c ·:: & 

'Pt.Nt-t-~ ~ r <2- , 1 . L 1 

--ft ~'l-~ t D rtu @ 

uepth 
lo Total Gal 

water 
DO 

ORP Comments 
(BTOC 

(mgll) Pumped 

\ 

'ZZ.,J~ '6, '-{S - )q l:Z. o. loS 

'-- y· .oio -1~z.c f.1 S5 - c;, . U/D i-(p2.. l z.ios 
- 'j ,?C) -41.'D 3.z.55 - S . ~'ff '- 1~-~ l'f ·'3G5 

- 1 5,~1 -)l3/7 15. ~<;:6 

~ ~, 4( _,)'3.7 s :;5S 
w 
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9 AerostarSESu.c WELL DEVELOPMENT LOG 

Project Name: 

ASL Project No: 

Installation: 

Site: 

Date: 

Sample Technician: 

Well ID No.: 

Initial Measurements 

Well Total De th: "); ( · S 5 ft BTOC Water Level: "l 7 · ft BTOC 

WELL VOLUME PURGE: 1 WELL VOLUME= (TOTAL WELL DEP,JH BTOC?° STATIC DE~T~"1~1YATER) 

onl fill out if a licable = ';I •SS Ft - 27, Co(Fll x 0 ,O- aVft - 0 Gal 

X WELL CAPACIT' 

Calculated Well Volume: Q. 0~'2. Gallons Well Diameter: Q , 75 inches 

Calculations: 1" diameter = 0.041 al/ft 2" diameter= 0.163 al/ft 4" diameter= 0.653 al/ft 

Well Purging Activites 

Purging Method (pump type): J?~'1?t-«ff1c 

Flow Rate Turbidity Temp Cond. 
Time (ml/min) (NTUs) (oC) (mS/Cm) 

IC?•. W ~/?70 -oo~- c . LY, 0 .1'1"6 
iCJ: 3d '?~ l~·'1 t • ·-:-_,:) (} ,i'3%" 
t0•J.t,c> ?~0 \ .L/S c · l./ ( 07 .13fP 

lb'.'10 ·~-z,o L. 'Z.. 7 t:t. 4-l{ C7 .\ ~Lf 
1t·.ot:J ~7?~ o .ioo q ,5·; c9.l.3~ 

Results At End Of Purging: 

COMMENTS: yt\N~ 'Jf~ ·~ ~.~ 
~~ ~lV\V') V\ 

Flow rate (incl. units): __ ·?_..,_~_._IA1;_·1 _____ _ 

ueptn 
to 

pH water 
(BTOC 

) 

"6 ,,c;., -~- ·.;i -i.is -
7 ·'iff .-

'1.~ -

DO Total Gal 
ORP Comments 

(mg/I) Pumped 

'3 .'fs -ISV- 0-iJ'! 
~ .<;~ -1~1. ~ o .~ 
'5 . ~<:.. -rz.'6.-z.. f, Q,f' 
c; 'OG -lf~ .G ·z.. Lf '6° 
Cj I ·1ci ~1.1s.1 ?.2-<Q 

* (CtMrro+ t..\- W't~ l~·H .. ~ 
·~re~ t'V\ \ 11·.Q [I w~1le -tubt''J 
17 1 1'1 ~ 



M2032.0001 C-6 10/19/17

~AerostarSES..., WELL DEVELOPMENT LOG 

Project Name: 

ASL Project No: 

Installation: 

Site: 

Date: 

Sample Technician: 

Well ID No.: 

Initial Measurements 

WELL VOLUME PURGE: 1 WELL VOLUME= (TOTAL WELL DEPTH BTOC - STATIC DEPTH TO WATER) X WELL CAPACIT' 
= ? 7, 4c, Ft _-iq. "Z1:t x 0 .oz.. al/ft - 0 I I G '?%a1 
· i G; ~% Gallons Well Diameter: 0 1 7 '5 Inches 

Calculations: 1" diameter= 0.041 al/ft 2" diameter= 0.163 al/ft . 4" diameter = 0.653 al/ft 

Purging Method (pump type): 

Well Purging Activites 

f-e-r-~~+«£i Flow rate (Incl. units): / '3 9 ~ / f 111 ~ 
~~~~~.~~~~~~-

Depth 

Flow Rate Turbidity Temp ·Cond. 
to 

DO Total Gal 
Time pH water ORP Comments 

(ml/min) (NTUs) ("C) (mS/Cm) 
(BTOC 

(mg/I) Pumped 

' "6 : Lt{ I ~c., -DD~- ~7 .11 O,if;,7 ~.S3 - ).. . 7fc ~1~4-4 0,0;5 
<t, -. S7 ' '?, s I ~ -oo ~ - 7/o'°) 0.170 '6 1l{;/ - LI '71. - jO'O,~ 0 ,'3$'S 
q ~ o"P l ;,-s 7:;0 /i5 '() .} 'i3' () ·170 ?;,27 L ,7 <;> - l ~·Z. o ~73S 
<f '· 17 I'?~ (j.OG ~ ,i! I 0 ·1<0 $' ~:z.t. - 4 ,-oz.. -J f7·75 I .0215 
G\ ', "13 1'?7 ( ;.., .00 .g,?o CJ · IC.7 ~ ·1<1 - 4 ,';S'b - /Z.O) l.4.?6 
q·.~1 I ~'J Lt .'i)y q?, ·~1. 0.1~« ·~.!'? - '-1 • qo ·- 11~. 1'" 1.1.s> 

Results At End Of Purging: '-4 • '7JY ~. 77q o . 1e;~ g'.i~ ~ q .. ~o .~ 11q ,<\) I · 7~5 

COMMENTS: 

*" 6 \ov.> ~ ·tf <t. ~11--\-t;1j\-+ d Vt fc 
/ct v l'e c · "-< r1t~ 
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=SAerostarSES ... c 

Project Name; 

ASL Project No; 

Installation; 

Site: 

WELL DEVELOPMENT LOG 

Initial Measurements 

Well Total De th; · , r ft BTOC Water Level; 11- ft BTOC 

WELL VOLUME PURGE; 1 WELL VOLUME= {TOTAL WELL DEPTH BTOC - STATIC DEPTH TO WATER) X WELL CAPACIT' 

onl fill out If a licable 7- <;, ~ Ft ,0 Ft x d D"L aVft = (J JI r"" Gal 

Calculated Well Volume: o ~ l Gallons Well Diameter: (?,.·l s inches 

Calculations: 1" diameter= 0.041 al/ft 2" diameter = 0.163 al/ft 4" diameter= 0.653 al/ft 

Well Purging Activites 

Purging Method (pump type): _ ___,_r_e_r_~ _P_-1.....,:(1_'-1-C----- Flow rate (Incl. units); __ .....,<;-_ tJ'._' CJ_' 11_1_/_- -1-/..;,,.,/l.-i--'-, }....;.-, ___ _ 

ueptn ·~· I; Flow Rate Turbidity Temp Cond. to DO Total~ 
Time (ml/min) {NTUs) {oC) . (mS/Cm) 

pH water 
(mg/I) 

ORP 
Pumped 

Comments 
{BTOC 

\ 

\ -St (I S'CJO 0 f2.. IZ.t..r+.. c ,7-- ,..,, 6\ (,.\LJ A,;Ja. ) ''1,£j - 1...lt l ~.0-:: 
l.S )..o \ \ II .S' t-i .t/, 'ti .6 "1- (>) ' )l\ 1- 14~·)

1 3, G?·1 -')-'61€. 
, -' , r~·-,,, 

r:;;~ 
~-

\S')D \ \ II "2-6~'1- '7.,6 r; cJ/lv% 9 . .'1.- 1 'J r· f).( ,_1-1( lv¢.tPu 
ts11c \ •\ l" lo.4 "O, (.'.' I 0 ,1- 16 (;J, e:1. £,i,~ I ~'/ .. Cl (, l ~S~ec.. 

\ 

Results At End Of Purging: l ('J. l l 't,G I d,'2 \0 q.i;.) _, tt,s I -u· ;.t l <,-.:,?;t/ () I-

COMMENTS: 
I t r J, ()I 1 I 0, 1-t;' I \rt l f d ii\.,"'V k- ( e ll/rv'JA. I) v v 

~ (j h ~ 0<-< \-O'f <'-c."f( I 

L\. ·{\!a \-0'% 6
, ;l/J 6~ vV i- re~~ .v10 d'-<-t... t£.J J.;.c...1"-t kr' u f lfv-<. I I tj- d' ,\, ... {t-1:.·k' "° ,L pi;. ! y f I.!.." 

tfCJ,,.1-'-)-) 
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WELL DEVELOPMENT LOG 

Project Name: 

ASL Project No: 

Installation: 

Site: 

Date: 

Sample Technician: 

Well ID No.: 

Initial Measurements 

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH BTOC - STATIC DEPTH TO WATER) X WELL CAPACIT' 

= 'Z.5.4) Ft _iq,,51t x 0.~z. al/ft = 0 . /78'. Gal 

!;. Calculations: 1" diameter= 0.041 al/ft 2" diameter= 0.163 al/ft 4" diameter= 0.653 alfft 

Well Purging Activites 
1 
I 

Purging Method (pump type): _?-_'l>T_._i?_~_- _I t_._c_____ Flow rate (Incl. unlts): __ s_z_o_u,_J+-r-""'_/....:.t..1 ____ _ 

Flow Rate Turbidity Temp Cond. 
Time 

(ml/min) (NTUs) (°C) (mS/Cm) 

14:.H S'2-C •c frjfl. - ~ .C,7 o.rr.t, 
14 ".'t ( S7-G Cl:J<Z-, • "t 'D .ef; O.i1'1 
IU ·:?I r;·?_Cl ?.(). 1 ~ ,G.5 Q),11~ 

14 ·.){; S'L© t~ '?i . <P Lf 0 .175 
l\.\ ', ~ l c; 'l.@ ! l{ '6·C5" 0 ·175 
Ill '- Ljc, c,10 (;, '26 ~ • Cn .. 2., 0 -\75 

............. 
"-...._ 

~ ' 
--............. 

----- .\""" ...--.,..-'\ -- I 

- ' 
' '-J 

Results At End Of Purging: CD' ·Z 5 ~ . i;.~ 0.175 

COMMENTS: ?vwip -J~+ ~ \ y ·.b-z.. 

?4 ~ ~ '111 '- ~ 
f I ~ ~cd 0 itv :_ \ ~, ~ CJ 

Depth 
ta:; 

DO Total Gal 
pH water ORP 

(BTOC 
(mg/I) Pumped 

' ?J·1G - '1 .3 G/ -117 .2- T.fT 
?;1 .-Z./ - G q'lf -f{)7, l 2. 'lr 
'i1. '2?:> - {O • .{/:P, - {(1. fP 1..( . l 

'i?. I q - G·'f5 -11'1 .1 7li :.-IB 
~-/CJ ,_ c. . 47 -11'"6. z. c_,' I ;_j 
'D ,vc;:i - G. '-10 -1'18'.·~ c .. 05 

----...._ -I---._ 

r--...._ 
"--

'5'-0o IUD (b .40 -/1'0·'? 

¥ c~w>t- .f,.+ 
dnr!A-v\ W"t I 

( W}1~ 

-
G.0 5 

Comments 



M2032.0001 C-9 10/19/17

I ~AerosfarSES .... I GROUNDWATER SAMPLING LOG 

PROJECT: SI of AFFF Areas (Savannah) M2032.00D1 

WELLNO: ERLTNO I-~\ -ViBP2 
WELL 

2oO ! TUBING DIAMETER l/£ I WELL SCREEN INTERVAL DEPTH: I STATIC DEPTH 2f,13 I PURGE PUMP TYPE Pf 
DIAMETER (inches): (Inches): , '-/- Ft - Fl TD WATER (feet): OR BAILER: 

WELL VOLUME PURGE: 1 WELL VOLUME= (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY 

(only ffR out~ eppficable) . ( Ft Fl) x gaUn • G•I 

~ .08 ~ ,1 3 l) '\ b D,Db 
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL.= PUMP VOLUME+ (TUBING CAPACITY x TUBING LENGTH)+ FLOW CELL VOLUME Loca~ 

(only fill out W applicable) 'O.N . ft = gal + ( x Ft) + gal = gal Monlloring Well Temporary Well 

Other 

INITIAL PUMP OR TUBING I FINAL PUMP OR TUBING q ~ 0 DEPTH IN WELL (feet): ql·o . DEPTH IN WELL (feet): 

r URGING b r URGING 

INITIATED AT: I 3 L ENDED AT: \103 I TOTAL VOLUME Lt- s 
PURGED L - ., (J 
E!Jotion>j: -

CUMUL PURGE DEPTH pH T EMP. ® DISSOLVED ORP TURBIDITY COLOR ODOR 

VOLUME VOLUME RATE TO (OC) OXYGEN (mV) (NTUs) (ducriba) (describe) 
TIME PURGED PURGED ~) WATER 

(standard 
or mg/L 

fuellensj -tl!~ ,,,,~,~ (feet) 
units) 

µSiem 

L 

\b~2_ f \]'{'1\ 'o ~ ~+. '.~ ~,1~ -

164~ I eS I. S \ \r-6 g.~~ s .~8 s.ar; o.os2 .s. b I (;/{.j \0,'2.. rlo,llV WJY/J 
\b L{ 1 017~ 2. JS lSD ~ ,qq 5,12 s.1~ 01DSLf- S,SD 1J1S b, 13 0liwr VlOV'IP. 

l bS-3 o,1r 51 OD 150 &AS- 5168 51&\ 01 OSY- 5,45 IDOA l Lf,2_ Ct~W'" V\t11A() 

\b['~ O( K 5,15' ISO 8,l\1 5,3{, 511) 01DSS 51s6 tnB./ lb11 rluw- hot1Q, 

lib:S (J,7~ 4-.sn lSD ~,q ~ 5144 5'1 ~o o,oss Sil{~ 111.2 \'.51 b (,~W' vi11ru 

----- - --- >< - y--

-y h:-1 ~ 
l ~ ----r--__ 

------- ~ r--- __. 
WELL CAPACITY (Gallons Per Foot): 0.75• .. 0.02i 1' • 0.04; 1,25"EQ,06; 2·=0.16; 3"= 0.J7; -4"120,65; 5"• 1.02; 6"• 1.47; 12· = 5,88 
TUBING INSIDE DIA. CAPACITY (Go!JFl ): 1/B"=0.0006; 3116.•0.0014; 114". 0.0026; 5/16• II Q,004; 3/8".i=0.006; 112"~ 0.010; SIS" ~a.016 

PURGING EQUIPMENT CODES: B• BaDer; BP = Bladder Pump; ESP =Electric Submerslble Pump; PP • Perfstdfo Pump; O •Other (Specify) 

SAMPLING DATA 

SAFri: h:\(PRIN~/ AFFl/A-N: 
. IY\:J'O M,., SL SAMPLER(~AT~f(S): JI! 

- I SAMPLING \ 1 (JS ' SAMPLING ENDED AT: 
INITIATED AT: 1 ENDED AT: l t () 7 

PUMP OR TUBING 
I q.D TUBING (! 0 FlEll}.flLTERED: y e:9 Fll"61u 

Yl/a._ 
mm 

DEPTH IN WELL (feet): - MATERIAL CODE: PE Fillration Equipment Type: 

FIELD DECONTAMINATION: PUMP y (N) TUBING y N((replace~ I DUPLICATE: y (r:J) 
SAMPLE CONTA~PECIFICATION INTENDED SAMPLING Low Flow SAMPLE PUMP 

SAMPLE ID CODE #CONTAINERS 
MATERIAL 

V OLUME(ml) 
ANALYSIS EQUIPMENT Sampling FLOW RATE (ml 

CODE AND/OR METHOD CODE ./ per minute) 

B~LTNol-MW-V .t.~f2-o o<>i I 'fJE. 2'50 £Plt537/VI l+~P ~ 150 
r--_ - r-- r ~ 

I ~ --- r--__' 
REMARKS: 

Well Abandoned? Y @ Date Well Abandoned: 

Well Measurement Method: e:ro~ Tape Other __ 

MATERJAL CODES: AG .., Amber Glass; CG 11 Clear Glass; PE • Polyethylene; PP -.s Polypropylene; s a:: SIKcone: T .. Tnflon; o = Other (Specify) 
SAMPLING EQUIPMENT CODES: APP= Mer Pcristattio Pump; B = Baller, BP = Bladder Pump; ESP = Electric submersible Pump; 

RFPP = Reverse Flow Ped6tallfc Pump; SM = Straw Method (Tubing Gravity Drain); O • Olhar(Spccify) 



M2032.0001 C-10 10/19/17

I 9AerostarSES..,I GROUNDWATER SAMPLING LOG 

PROJECT: SI of AFFF Areas (Savannah) M2032.0001 

WELL 

5 l0

1'1 

rUBING DIAMETER IWELL SCREEN IITTERVAL DePlH: I STATIC DEPTH I PURGE PUMP TYPE 

DIAMETER Qnches): ~nches): \ } I.// I Fl - Fl TO WATER (feel): lL i.:- OR BAILER: pp 
WELL VOLUME PURGE: 1 WElL VOLUME= (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY / 

(onlf foi oUl If eppllcable) • ( /},6'[5 R . 11·') ''> • tJ/)"1- gaVn • Q,'tJq(C Gol 

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL •PUMP VOLUME • (TUBING CAPACITY x TUBING LENGTH) •FLOW CELL VOLUME Locallon (Cltcl• one): 

(only fill out If applicable) .c) gal + ( tJ,wJ.C x J(j' Fl ) • o, I va1 o~ 11.j /( gal ~I· Temporary WoU 

0 

INlllAL PUMP OR TUBING rNAL PUMP OR TUBING I PURGING rURGING 1: TAL VOLUM£ 
DEPTH IN WELL (feel): \ 2.. DEPTH IN WELL (feel): INmATEDAT: \ S °3G ENDED AT: PURGED 

(gllons): 

CUMUL PURGE DEPTH pH TEMP. C.Otlj?.. DISSOLVED ORP TURBIDITY COLOR ODOR 

VOL UM~ VOLUME 

4~ 
TD (°C) c~ OXYGEN (mV) (NTUs) ldHat>o) (desclibe) 

TIME PURt-Q· PURGED WATER 
(standard 

mg/L 
units) 

or 
-{~)::I 1'~~ I)'{;. (feel) ·~ "•v 

ls-36 - ftA/I'\ PS f,,/ -
I - ,_ 

\t11 '& 
~ Pt -- ~~~~o-· . .fV'P - _v //v ~I I -- I -- I 

1 ~-~o 1 ~tJUnl t.--1.f•I>· {.;. U.o. It.. I 6,in_ -t .. 1- C?,.}_'i)-~I c).c,( Lo '1'1 -~ S" t ~'"'' ~'r /:><-•'{ 

I t;')c:,- f(Joo I it.~·c1fl1 {,... 
\ \ , ,. 

f1A.J.,f 5 f<, p /~?? cl-1...1 
I 6()-; 

__ , 
f ..... .,.. ,, S<~1, · I- - -- I --- - -----

U.1 o' 1--J kvi>1L }C)c;-v11-. L l<;u1>'1 .. 17--·,ci (.~-s 7.1'-\ 0/"!;,vc/ /·.)..c, -i','",( 11 11 • "?> .. ~\, t·vll'.v ltoJllJ.... 

l b·O ~- · p.. ,..... yll c \:-tr? v---dC J,,, .j 

I (.,~:~ .. f"'"' (' n ... 1 
I 

g,o<,- CJ;"S 16' 
( 

·'1101 
.')"101 (./ 

Skr I- l~dt>1l- C,S"' o .'i,) I 11.f.7- c/,e"-_.,r- w...-Z. 

i 6 )...'(:," f '-\(Y- ? 5~() \,·\II I>.(~ 

l'a<"O""L . 

Wal CAPACITY (Gallon> Per fooU: 0.76' • 0,02; 1'•0.04; 12s· • o.osj 2' • 0.1&; 3" •0.37; •·· o.65; ~·-1.02; 6°•1.H; 12"•5.8' 
TUBING INSIDE D!A. CAPACITY (GolJFI.): 11a· . 0.0008; l/16"•0.0014: u•··o.0026; 5116"•0.004; llr•o.oos: ttr •0.010; 5/a's0.016 
PURGING EQUIPMENT COOES: 8 •81ler; BP• Bl•ddef Pump; ESP• Elt-ctrk Subrm:in~e Pump: PP• Peri1ldlo Pump; 0. Olher (Sp<cl/y) 

SAMPLING QA'rA ... 
;r1PLED BY (PRINT) I AFFILIATION: 

)l\\d, Bru../Y1l~G1."~' ~ 
S~~"'ER(~.S~NA~(S)',_./ 7 
_...j%~i4'£--~.vf,c:/.-

I SAMPLING 
INITIATEOATJl l-6 · 

I SAMPLING ENDED AT: 
ENDED AT: , , 2..~ 

PUMP OR TUBING 0 'tUBING 
.. 

fi_~ · ·-- FIEU).flLTEREC: y UV Fl ...... mm 
DEPTH IN WELL (feel): MATERIAL CODE: PE Flllrallon Equipment Type: 

FIElO DECONTAMINATION: PUMP y N TUBING y N (replaced) I DUPLICATE: y ( N) 

SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING Low Flow SAMPLE PUMP 

SAMPLE ID CODE #CONTAINERS 
MATERIAL 

VOLUME(mL) 
ANALYSIS EQUIPMENT Sampling FLOW RATE (ml 

CODE AND/OR METHOD CODE ,/ per minute) 

v,\\~u. _Jt,e£7\ ,.. l KO P~ ) .. Z;D ~ ""f1;11 fl F v 
BR1~1No1 -~'''--K' '"·-a rL_J' 

RELlARKS: r v.,~ f' f. f) Dr'( bhf5~6- I'> °JJUJ 1 i; ·:>o - 155~) lh"o·s- ) fov~ /17/S- ..- }Of 

Well Abandoned? v@ Dale Well Abandoned: 

Well Measuremenl Method: @ Tape Olher - -
MATeRIA~ CODES: AO • Amber Gius; CO= Clear Gla&.r, PE,. Potyoth'f1tino; PP• PoM>loo~eno: s • Sillcone· T•Terlon; o: Olher (Specify) 
SAMPLING EQUIPMENT CODES: APP• Aner Perbla!Ue Pump; D •Blletj QP • Bladdu Pumpj ESP• Electrlo Submerg\ble Pump; 

Rf PP • ~everu Flow PeristaJllc Pump; SM• Sbaw Molhod (TIA>lng G,...ny D11>ln); 0 • Olher (Spocify) 



M2032.0001 C-11 10/19/17

I ~AerostarSEs ... 1 GROUNDWATER SAMPLING LOG 

PROJECT: SI of AFFF Areas (Savannah) M2032.0001 l'nslallation:Burlington AFB 

w ELLNo: BR LT ;Jo \- f(\ vv- /a 7- I SAMPLE ID: .J3' R.l-T ,.Vcl i -M t../- /I) .2.- 0 <}' \" I DATE: lf //8/ /"7-
PURGING DATA 

WELL 
]_ JI 

DIAMETER (Inches): 

I TUBING DIAMETER 

(inches): /J y /( 1
WELL SCREEN 11/TERV;cEPTH: 

~-~(Fl - l~ - ~ Fl 

I STATIC DEPTH 

TO WATER (feoQ: <(), '-16 
I PURGE PUMP lYPE 

OR BAILER: pp 
WELL VOLUME PURGE: 1 WELL VOLUME= (TOTAL WELL DEPTH - STA TIC DEPTH TO WATER) X WELL CAPACITY 

{only fill oulft •pp&cable). · <l{A, I Ft - ~. ~6 Ft) x --! >?:,~\ gal/ft • I ,'~(I l.f Gal 
IJ ti/; 

EQUIPMENT VOWME PURGE: 1 EQUIPMENT VOL,= PUMP VOLUME+ (TUBING CAPACITY x TUBING LENGTH)+ FLOW CELL VOLUME Locatlon (Clrclo ono): 

(only fill oul )f appllcable) = (J gal + 'o u'?-f., x IS Ft) +., I gal =u.13'1 gal 
. 
~ 

Other 

Tomporary Woll 

INrTIAL PUMP OR TUBING IFINAL PUMP OR TUBING I PURGING I PURGING r OTALVOWME 

DEPTH IN WELL (fool): I I DEPTH IN WELL (feel): \ \ INITIATED AT: \~. \I!. ENDED AT: ~·.~ PURGED ~ ' t:;( 
(gabons): 

CUMUL. PURGE DEPTH pH TEMP. COND. DISSOLVED ORP TURBIDITY COLOR ODOR 

VOLUME VOLUME RATE TO (OC) mS/cm OXYGEN (mV) (NTUs) (d ...... ) (describe) 
TIME PURGED PURGED (gpm) WATER 

(standard 

~ 
mg/L 

(gallons) (gallons) (feet) 
units) 

\~ ·. l IP o. ?~ O. ?C o.o~ i.co t ~ · ZS" s. t'f 5~ 7 1~ :z.. t ~t q 2 .72 c,fe;- VIA-t-4. 

iG, .. ~( ') .'-{ 5.1C. O. o~ q.37 ~.55 4· ~?. s~r 5>{. '2.. l'NH 2 . 72._ e..-~ ~ 
ie.: ?'-f 0 .11 ~ . o? o .o~ ~. 'f (} fi>.<;,t l..j .10 5-;7 CS?.?_ 1~.? 2.7~ c/euv ~ 
tC.'.'1;>{ 0.17 t;;.-;o O .o~ ~.!pt. G, .16 l{ .<;. 1 S ?l... · % ·1 (1>2. .1 2.0..7 d-&-t-- {;\DU."" 

l\. :40 () . '2. 'l G.5 7 o ,c;~ ~ • (f'( 4- .'30 L/·5~ s i$ ?S.1' l "3~.1- l{ . ig- c~ f>wc1 -Q._ 
...,, • 1~ -:.; 

t'fl..<...:l l t!11" 

~----r--
~ -- t-°'"1 :--.._ 

~~ --- ----r---_ -- --- ,......_ ---.. 
W EU. CAPACITY (G1llons Per Foot): 0.75• • D.02; 1" • 0.04; 1.25"• 0.06; 2'•0.16; 3• . 0.37; '4"• 0.65; 5"• 1.02; 6"•1.47; 12··s.aa 
TUBING INSIDE DIA. CAPACITY (Gal,IFL): 1/8'• 0.0006; 3/16" • 0.0014; 114' " 0.0026; 6/16~. 0,004: 318" • 0,006: 112·-0.010; 518"'• D.016 
PURGING ECUIPMEHT CODES: B•Baler; BP • Bladder Pump; ESP .,. Electric Submel'llbkl Pump; PP • Perist1tdo Pump; O• other(SpeeffY) 

SAMPLING DATA 

S~~D BY~I~./ ~r~N: .It A SAMPffiS~IG_NAt!E(~):AJf\ ~ I SAMPLING le , if st SAMPLING ENDE? AT:~ 
GL-V\. ·~. ~ "" • - , ~ "'./'] -- '- ~ ~ INITlATED AT: • ENDED AT: /,(. , 'f 

PUMe.oR TUBING.,) ' (A TUBINCY u FIELCHILTERED: y lV ....... mln 
DEPTH IN WELL (feet): ,,......) MATERIAL CODE: PE ___..,,,,__ Filtration Equipment Type: ~ 

FIELD DECONTAMINATION: PUMP y rw TUBING y .w'{replacedV I DUPLICATE: y !'" N .) 

SAMPLE CON~SPECIFICATION INTENDED SAMPLING 'l.ow-f'row SAMPLE PUMP 

SAMPLE ID COOE #CONTAINERS 
MATERIAL 

VOLUME(mL) 
ANALYSIS EQUIPMENT Sampling FLOW RATE (ml 

CODE AND/OR METHOD CODE ./ / pormlnulo) 

\']) ~l TtJ o 1 - lit-\V - \ e'2 - o-\;\ l ~r~ ~WI( s 7'1 M. AfP v o-.o~ 

-
r--_ -_, \ 

\ ~ " ------- --------
REMARKS: 

~tf!) ---
Well Abandoned? { N) Date Well Abandoned: 

Well Measurement Method: (ProbyTape Other __ 

MATERIAL CODES: AG • Amber Glaa.tj CG• Clear Glass; PE• Polyethylene; PP • PofYDroo\'1enc; s • SBlcone; T•Teflon; O •Other rsoectM 
SAMPLING EQUIPMENT CODES: APP• After Peristaltic Pump; B•Bder; BP • Bladder Pump; ESP s Electric Submeralble PUmp; 

RFPP • Reverse Flow Perlstaltlc Pump; SM • Straw Molhod ITubtno Gra\ll!y Or>lo); 0 • Other (Sp•dfy) 



M2032.0001 C-12 10/19/17

I ~AerostarSEs ... j GROUNDWATER SAMPLING LOG 

PROJECT: SI of AFFF Areas (Savannah) M2032.0001 I lnstallatlon:Burllngton AFB 

WELL No: ?J~L T~ 01. -mvJ- \ o"=> I sAMPLE1o:B~Wol-W.w-~-ot1~ 1 DATE: Lf /l 'O/ n 
PURGING DATA I 

WELL 7.. ti ITVBING l~R (I ' WELL SCREEN INTERVAL DEPTH: ,.STATIC DEPTH ~.75 
I PURGE PUMP TYPE PP 

DIAMETER Qnches): Onches}: I 'J.15F1 -l ';.1St TO WATER (feet): OR BAILER: 

WELL VOLUME PURGE: 1 WELL VOLUME= (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY 
(only fill out If eppllcabla) • C (1. 7SFI · ~:~s Fil • o.\C. gal/It 

• 1 .Cc;.t.t 
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL.= PUMP VOLUME+ (TUBING CAPACITY x TUBING LENGTH)+ FLOW CELL VOLUME LoceUon (Circle ono}: 

(only nn out If applicable) = D gal + <0· OOZ~ x ~t{ Fl) + o. \ gal = gel E3> Temporary WaN 

0 ' \'?~'1 Other 

INITIAL PUMP OR TVBING 

~ 
r lNAL PUMP OR TUBING 

1 r URGING r URGING rOTAL VOLUME 

DEPTH IN WELL (feel): DEPTH IN WELL (feet): INITIATEDAT: n·. tj ENDEOAT: n: 5'l ~~~ 2 , 2-S 
CUM UL PURGE DEPTH pH TEMP. COND. DISSOLVED ORP TURBIDITY COLOR ODOR 

VOLUME VOLUME RATE TO (oC) mS/cm OXYGEN (mV) (NTUs) (d-) (describe) 

TIME PURGED PURGED (gpm) WATER 
(standard 

8 
mg/l 

(gallons) (gallons) (feet) 
uni ls) 

n ~ 1.. '- o~~ C.'3~ ~.o~ <).soi 7. 2Y, -;:~0 55l-( 0.%4 to'{. 9' s1.1 ck-:- t1CVL~ 

\1 ·. 11 l e. 21 1.11 G.o'\ ? .%-0 1.L~ ?.17 ~~3 o.Q~ te7.~ '"f. ?~ cJe,,.-~ 
l1 ·. 4 "{ 0 .'L1 I.<\ 'I D .c°l, '; .~o 1.eq ~.\~ 5~t{ o. ~ 7 '°'·~ 5. ()() M- prA.,,~ 

11 : 'il o:i.1 t. . i..s 0, 00\ '? . '1S" \ 1.0'6" '1. \") ') >- 4 0·~7 I ~~.o ).~ cl~ fAPt,t ~ 

----- ---- ----- ~ 
,.,..... 

~r-1>-, _j 
' --r--... 

----r--. 
r---- --

WELL CAPACITY (Gollons Per Fool): 0.75' • O.OZ; 1'•0.04; 125'•0.06; 2· - 0.16; 3· ... 0.37; 4• • 0,65j 6"•1,02: 6' • 1.47; 12' • 5.H 
TUBING INSIDE DIA. CAPACfTY (Gal.IF!.): 1/8' • 0.0006; 3116'"• 0.001 4; 1u··o.0026; 5116"•0.004; 318"• 0.006; 1/2"•0.010: 518• • D.016 

PURGING EQUIPMENT CODES: e •Baler; BP • Btadder Pump; ESP• EJeGtrlc StJbmeis!ble Pwnp; PP • Poltstaltio Pump; O • 01fior (Specify) 

SAMPLING DATA 

s\4l~~~o7~ SAM~~~~~~ I SAMPLING n_:~~SAMPLING ENDED AT: 
INITIATED AT: • ENDED AT: 

PU~OR TUBINGU 't TUBIN<S-./ '-.J FIELD-FILTERED: y 
~ 

Flll•r!iRa mm 

DEPTH IN WELL (feel): .-'> MATERIAL CODE: PE Flllralion Equipment Type: ...... 
FIELD DECONTAMINATION: PUMP Y I Pl TUBING Y ,.....Klreplace(J) I DUPLICATE: (YJ N 

L/ SAMPLE CO,,''""~' '>PECIFICATION INTENDED SAMPLING Low Flow SAMPLE PUMP 

#CONTAINERS 
MATERIAL 

VOLUME (ml) 
ANALYSIS EQUIPMENT Sampling FLOW RATE (ml 

SAMPLE ID COOE CODE AND/OR METHOD CODE ,/ I perminulo) 

h ~Lr~ o1-WiW~1r1; .... oo~ ~ ttPrt. ! 50"t. \ '57>1M. Arr v , e.o't 
3R£.Tt.J o1 -tnkl-[O''a.,-'fO' 1- !fppc; Z50"'f ( '?>' M. ff'P (/ C>. C?-1./' 

,_ 

-~\ 
\ - - -----REMARKS; p~+ + M'=>/t#?D t i1'itµ ctt 

Well Abandoned? v@ Dale Well Abandoned: 

Well Measurement Method: rfubP Tape Other __ 

MATERIAL COOES: AG • Amber Glast; CG a Clear Glass; PE • PolVftnn"ene: PP .. PotVPro13ylene; S • Sllcone; T •Tenon; a• Other (Spe~ly) 
SAMPLING EQUIPMENT CODES: APP •AfteJ PorfslalUo Pump; B•Ballcr; BP •Bladder Pump; ESP • Eleclrlc Submerslble Pump; 

RFPP • Reverse Flow Pe:rfalaJtlc Pump; SM • Slrlw Method (Tubilg Gravity Dr1lnl; 0 "' Other (Specify) 



M2032.0001 C-13 10/19/17

I ~AerostarSES ... I GROUNDWATER SAMPLING LOG 

PROJECT: SI of AFFF Areas (Savannah) M2032.0001 /:oiJ I Installation: Burlington AFB 

I ( 

WELL NO: oRLlfrcll ·-V1-MWi9L~ SAMPLE ID: B~LNTD1 -vi!'W-lf i_-lb~ DATE: tf /i r-;./ (1 
PURGING DATA J~.~~ / I I 

WELL 'l. ITUBING DIAMETER y y IWELL SCREEN INTERVAL DEPTH: ISTATIC DEPTH :;;ii. .- - -7""; PURGE PUMP TYPE • 

DIAMETER Qnches): Qnches): "Z..7SFt - 1'2,1,? TO WATER (fool): -j{~ \;JI OR BAILER: f p 
WELL VOLUME PURGE: 1 WELL VOLUME- (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY 

(only ml out If appPcablo) • ( Fl Ft) 
x O.\y gavn • I 

1 
·~qi. 1'2.7<; L/ . ()'; 

EQUIPMENT VOWME PURGE: 1 EQUIPMENT VOL = PUMP VOLUME+ (TUBING CAPACITY x TUBING LENGTH)+ FLOW CELL VOLUME Location (Clrnfe_onel: 

(only fill oul 11 appllcable) ~ Qgal + ( x 
orCIOZ(:O 'Y Fl) • tJ, I gal = gal 

C} i i )(i4 
.fi1or1ng w5} 

Other 

Temporal)! Wen 

INITIAL PUMP OR TUBING I FINAL PUMP OR TIJBING 

1

PURGING • r URGING • • r OTAt.VOLUME L 
DEPTH IN WELL (feet): ct DEPTH IN WELL (feet): 't INITIATED AT: I z .. i 'Z. ENDED AT: r3 . 7. CJ ~~~:i~ ? . 0 I 

CUM UL PURGE DEPTH pH TEMP. COND. DISSOLVED ORP TURBIDITY COLOR ODOR 

VOLUME VOLUME RATE TO (oC) ms/cm OXYGEN (mV) (ITTUs) lduc<l>o) (describe) 
TIME PURGED PURGED (gpm) WATER 

(standard 
or mg/L 

(gallons) (gallons) (feel) 
units) 

0 12 ~~ 
·• -:. . T 0 ,Cf'~ a .o'1S 0. C>'1$ L\. IC, '6 .oz; s · ~15 SS'Z. o.-ss -~-'O /\ .() l 1-t,,...,- ~o,.,{, 

v~ :.00 l , .. l.(L\ _\ :l-{y ".u'l 11. l. l I{,\ \II\ s~~ 55 \) 0 ~),{., ....I;\~ ..; '\')... c,..\~ ·~ 

i !Jt 0 tJ f <t)C) ·z. . 't L\ QI .~ LI.I \ tS .10., s .~ I SL/Cl O · ~\ -,C1JI .1;' 4 ~os cf-to....-- ltf9v'-ll. 

\~\ ~ 0 .L( 0 '2 . ~L...\ 0, d'6 t{.d co, \0 s i f1 S4C, o . ~o ~S'S.~ ·?. l.fl.{ cjecV' ha-it 

\'YZO 0 r\{O J .OLf () . (f'rf 4 ,/ l ~ .l'l.. 5,1'7 5!.{~ C) /ZL( -') 7.0 2.73 d~CV"' !Acue. 
I--

- ----- ---:----_ A -

1 I 
IJ --r--_ ------ ~ ---~-.. 

WEU CAPACITY (G•Jlons Per Foot): 0.75" • 0.02: 1'. 0.0-4; 1.zs· • o.os: 2' =0.16; 3• •0.37; 4· - 0.65; 5·. 1.02: s·· 1.<11; 12· • s.aa 
TUBING INSIDE DIA. CAPACITY (Gal/Fl.): llB"• 0.0006; 3/16". 0.0014; 114•. 0.0026; 5/1&· . 0.004; 318 .. •0.006; 1f2 ... 0.010; SJr• 0.01& 
PURGING EQUIPMENT CODES: B •Baller; BP • Bladder Pump; ESP • Eleclrlc S<Jbmll>lblo Pump; PP• PeristltlJo Pump; QzQlher(Spoctfy) 

SAMPLING DATA 

S~RBY(~NTl/AfMLlfTION: - ES 
. ~ -y v /I A~<~ s~~~A~oJ'-~~ I SAMPLING t3 "21 ' SAMPLING E1DE~ AT: 

INITIATED AT: ~.....: ENDED AT: °3 :ZZ.. 
PU~\"'R TUBING U 

~ 
TUB~ \J FIEL[).FILTEREO: Y ~) ru~••• mm 

DEPTH IN WELL (feet): ,--,.- )VIATERI L CODE: PE ---.... --.. Filtration Equipment Type: ~ \ 
FIELD DECONTAMINATION: PUMP y { N ,I TUBING Y (N (replaced) / I DUPLICATE: y ( N I 

SAMPLE CON -· -CIFICATION INTENDED SAMPLING L~low SAMPLE PUMP 

SAMPLE ID COOE #CONTAINERS 
MATERIAL 

VOLUME(ml) 
ANALYSIS EQUIPMENT Sampling FLOW RATE (ml 

CODE AND/OR METHOD CODE ,/ permtnuto) 

~~,Vtei1-\J'l..MW14L-~ I ltt)?c l.t;o wt\ S';>lM. ,L\ 'pp v O.oqs 
~ 

---- r--r-
I H--- - -- ... , ---- ) 

REMARl<S: 

-
Well Abandoned?( YJN Date ~ell Abandoned: 

Well Measurement Methe( Probo/ Tape Other --
MATERIAi. CODES: AG=- AmDl?rblDSS: CG • Clear Glass; PE • Pofyelhyfene; PP • Po1YPropvtene; S •Silicone; T •Tenon; O • other (Specify 
SAMPLING EQUIPMENT CODES: APP • After P•tislaltic Pump; B • Baller; BP =- Bladder Pump; ESP ""' Etectrto Submet'Wlble Pomp; 

Ri::PP • Rtv1ms Flow Peristattlo Pump; SM • 51raW Method (Tubing Gravity D111in); 0 • other (Specl:fv) 



M2032.0001 C-14 10/19/17

I ~AerostarSEs ... j GROUNDWATER SAMPLING LOG 

lnstallation:Burtlnglon AFB 

WELL NO: DATE: Vf (z ... v // t-
PURGING DATA 

WELL 

DIAMETER Qnchas): c .. i-.;- ITUBING DIAMETER 
(mches): \}'-( / f 

l;LL SCREEN INTERVAL DEPTH: 

.<;\Ft ·7-:Z.4<;-Fl 

I STATIC DEPTH 

TO WATER (leeQ: 27 . q I PURGE PUMP TYPE pp 
OR BAILER: 

WELL VOLUME PURGE: 1WELLVOLUME = (TOTALWELLDEPTH - STATICDEPTHTOWATER) X WELLCAPACITY 
(only fill O<Jt If 1ppicable) a {')7,"t)ft ·zs.q F~ x 0 .V"l._ 

goVft • f}i,fb-j Gil 

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL= PUMP VOLUME+ (TUBING CAPACITY x TUBING LENGTH) + FLOW CELL VOLUME Location (Cir<:lo one): 

(only fin out W applicable) = C> gal 
+ <O.CAIZ.9- x? 1 Ft) ·o. \ gal =o.rqpt....i Monlloring WoU ~ 

Other 
INITIAL PUMP OR TUBING 

2 7 
I FINAL PUMP OR TUBING PURGING I PURGING Jl-l •. ~) TOTAL VOLUME 

1ffrP DEPTH IN WELL (feel): DEPTH IN WELL (feet): CZ. l INITIATEOAT: llf :DC) ENDEDAT: PURGED 
(gnnons); 

CUM UL PURGE DEPTH pH TEMP. COND. DISSOLVED ORP TURBIDITY COLOR ODOR 

VOLUME VOLUME RATE TO (oC) mS/cm OXYGEN (mV) (NTUs) (dnatbo) (describe) 
TIME PURGED PURGED (gpm) WATER 

(standard 
or mg/L 

(gallons) (gallons) (feet) 
units) 

~ 

11.j '.\ 5 0 .1 D./ ic; ,07 - 7.??; ~ . Lf?_. -Z?7 $ .... S~ ... ~7 .0 qoY brewt. nC!k\ 
f4 : 1.flJ o . -;s I ·OS 0 -01 - 7 ,?f} q,-,q 1. 40 5"• '1lf ~- I 5 . a?s' . ., Cl·Gr-" Y/at.~ 
I Lf ·. i s o:i,S i I ~OJ o.cn - ] . 71 C( . ?l'.7 -2 tt 5 q . c.~ -J:H. q '-I .27... e. f-e ......... f[ot,.....J 

~ ·-~t) o.~s ;1
1
7S l7 .o( ......- 7 ,1pq '1 .'2~ t l.{ G '3 . ~~ -G4·1 ? .~'Z ci-e.....- !Pl-~ 

I l-t -. c,<j Cl . ·":>.:; z_, O 'o o~I - 1 .{f/ 9,-zr Z.'f 5 S . / D - c,1, 1 I ,SO (_f~ Vt "01-' 

---------- - r----_ ,___ 
' ---- ('\ ~ 

- ------ ..... 
---............ r--

~r--_ -i-. 
WELL CAPACITY (G•llons Per Foot): 0.75" • 0.02; 1"• 0.04; 1.25· · 0.06; 2· - o.1s; 3• . 0.37; 4' • 0.65; 5" • 1.02; 6"• 1 ... 7: 12' • 5.88 
TUBING INSIDE DIA. CAPACITY (GalJFL): 1/tl" • 0.0006; 3116". 0.0014: 114" • 0.0026; 5116"•0.oo.4; J/8' . 0.006; 112· - 0.010: 5/11" • 0,016 
PURGING EQUIPMENT CODES: S•Balar; BP • Bladder Pump; ESP ,. 8ectric Subme111b'8 Pump; PP • PeristalUc Pump; 0 • other (Spedfy) 

, SAft1PLING DAT{'. 

S~Af!\S!,.1,t,~:; ~{_, 
q;.x- ....-~ 

SAMP~Rf~~ ! SAMPLING 14 ·'36 I SAMPLING El4D_4T[; 
INITIATED AT: ' ENDED AT: ~ ) ' 

PU~ TUBING U · 2. 7 TUBING Uc v FIELD-FILTERED: Y ~ ......... mm 
DEPTH IN WELL (feel): MATERIAL DE: PE Filtration Equipment Type: 
FIELD DECONTAMINATION: PUMP y / N"i TUBING y l*'(feplace~ I DUPLICATE: y r N \ 

'---"' SAMPLECrtl.r ~ECIFICATION INTENDED SAMPLING ""t:avrflow SAMPLE PUMP 

~ SAMPLE ID CODE #CONTAINERS 
MATERIAL 

VOLUME(mL) 
ANALYSIS EQUIPMENT Sampling FLOW RATE {ml 

CODE AND/OR METHOD CODE ,/ per mlnlrte) 
, 

B\"Z.LtN o~ -ool- 6~ -o~/ L ltr?PE 'Z~IA1 l 5~71'{ Aro v ---- -- t--- ~,.--.-< 

~ r---
........... r--

REMARKS: fi111 t\ \ P tw.: Z-5. "B { 'f--

Well Abandoned? Q) N Date _Well Abandoned: oi..\ /2-\ I z....1:1 \ /"\ 

Well Measurement Melhod: ~ob' Tape other - -
MATERIAL CODES: AO= Ambor Glen; CO • Clear Gl1tss; PE • Po1Yelhyhme; PP • PolypropY1ene; S • Siiicone; T • Tefton: o • Other (Sptolrv> 
SAMPLING EQUIPMENT CODES: APP •After Ped,llltic Pumpj 8 • Bailer; BP • Bladder Pump: ESP • El111cttfc Submersible Pumpi 

RFPP • Revene Flow Perista:tlfo Pump: SM= S!J>W Method (Tubing Gravity Drain): 0 •Other (Spectfy) 



M2032.0001 C-15 10/19/17

I ~AerostarSEs ... j GROUNDWATER SAMPLING LOG 

PROJECT: SI of AFFF Areas (Savannah) M2032.0001 I lnstallalion:Burllnglon AFB 

I 

WELL NO: 'P>)'Zi._ TNDl.. - J!t.lwooz I sAMPLEID: r,r-LT'l'Vol.- oo'Z - Gw-o'Zq DATE: t.; I c1I11 
PURGING DATA I I 

WELL 
0 .75 ' TUBING DIAMgER IWEU. SCREEN INTERVAf-,J:lEPTli: ' STATIC DEPTH 27. !.f3 I PVRGE PUMP TYPErP 

DIAMETER (Inches): f111ches): 'Li 21. s1t _ ~\ . S ?t TO WATER (l••Q: OR BAILER: 
WELL VOLUME PURGE: 1 WELL VOLUME= (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY 

(only 1111 out II applicable) . ( Ft Fii x gaV~ • Go/ 

'\5S 27.l.J1 0 . 0'2._ D, O~U\ 

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL ~ PUMP VOLUME+ (TUBING CAPACITY x TUBING LENGTH) + FLOW CELL VOLUME LocaUon (Circle ono): 

~ (only fiU out If applicable) : 0 gel • <o .oo'fy • ~ 1 Ft) + 0 I\ gal =o.Iqa·t Monitoring Well 

other 
INITIAL PUMP OR TUBING i9 DEPTH IN WELL (leot): 

l FINAL PUMP OR TUBING 

DEPTH .IN WELL (feoQ: -zci r URGING 

INITIATED AT: <;? : I G 
I PURGING , ,., c j:OTAL VOLUME 
ENDEDAT: co. ) :;> PURGED 

(gallol\S): I Sz 
CUMUL. PURGE DEPTH pH TEMP. COND. DISSOLVED ORP TURBIDITY COLOR ODOR 

VOLUME VOLUME RATE TO (°C) mS/cm OXYGEN (mV) (NTUs) ( ......... , (describe) 
TIME PURGED PURGED (gpm) WATER 

(standard e mg/L 
(gallons) (gallons) (feet) 

units) 

~ : "Z.t o.86» 0, r15i) o.~ - ·1, G,"S G\ . ";<; '7.ql( 1~;)~ --39.~ ?. /-/ c io:,0"'? Yl'.>l/i(l 

lS : ·1.Cj 0 ·'11t4 ~ ·OLI o.C16 - 7 . ~q C/ : '?:>') 'Z. 'l CO I l .')/) -lf1."'?. ti& -Lf (.~i:..-- h C.VI"' 

~ '. '?L. o.1lh I . 7-<{ d ·~ -· ·7 .Cf.\ <'1 . 3lt 'Z '11 11 .40 ~ ~t~ i . 11 c \..o ,/' /II W'e 

'~ ; ~.:; o.a I . 'S 1.. o.oi -· 7 . 5~ c1 ,., ,~ 
.'.) ') '2J ) 'l 11. ~-z_ -11s, ~ (). '5 7 C.h>.V\ V\Q·V.'{ 

i-------
1--...__ 

----r--
------- t':\ 

~ r----_ ---r----

-------
WELLCAPA~ (Gallorl!ll Per Foot): 0.75" • 0.02; 1' = 0.04; 1.25"•0.06; 2"a 0,16j 3" • 0.37j '4' . 0.65; 5"• 1.02; 6" • 1 .. 47i 12·. 5.88 

TUBING INSIDE OJA. CAPACITY (Gal.IF!.): 1/a" • 0.0006; 311 6" •0.0014; ,,. .. . 0.0026; 5/16" • 0.004-j 319• . 0 .006; 112.· - 0.010; 518'"•0.016 
PURGING EQUIPMENT CODES: B• Baller. BP a Bladdal Pump; ESP ""' Bectric Sobmerllble Pump; PP a Pe~stoltlo Pump; QaOJher(SoedfY) 

SAMPLING DATA 

SAM&D BY (PRl~AFFILIAT~: IA "' 
..I A ()\N1 ;W\,.D"O' 7 ~ L SAMPLE~\~NATU~: >l (Ji. C~ ~AVQ - .,_ 

I SAMPLING s- · '?(;,SAMPLING EN.PED~; 
INITIATED AT: • _ ENDED AT: 'd' '• _ i 

PUMf'i~UBING (_) 
, 

TUBING u _J(_ FIELD-FILTERED: y ® ......... mm 
DEPTH WELL (feet): ''2--9 -. MATERIAL CODE: PE Filtralion Equipment Type: 

FIELD DECONTAMINATION: PUMP y ( N/ TUBING y ~ (repla"!l-d)--·- I DUPLICATE: y N 
SAMPLE CONTml'IE'R SPECIFICATION INTENDED SAMPLING Low Flow SAMPLE PUMP 

SAMPLE ID CODE # CONTAINERS 
MATERIAL 

VOLUME(ml) 
ANALYSIS EQUIPMENT Sampling FLOW RATE (ml 

CODE AND/OR METHOD CODE "' permlnuto) 

0'ELi Ncl2- 0ot - 01.u--oz~ \ f.IOYt-~ 'Z~LM( 537M APP v-- ~t'O 
1--- - ~=-< -

REMARKS: 

-
Well Abandoned?{ !~N Date Well Abandoned: o~ 12-\ fz..~'1 
Well Measurement Method: {Prob';) Tape Other --
MATERIAL CODES: AG a Amber Glai:s: CG •Clear Gtass: PE • Polyethylene; PP • PorypropYJene; s ""' Sl!lcon1; T• Tenon: O • other (SaeciN) 
SAMPLING EQUIPMENT CODES: APP • After Perfstaltic Pump; e • e.ner; BP= Bladder Pump; ESP= Bectric Submel'1iblo Pump; 

Rf PP • Revene Row Pert.ltaHto Pomp; SM • SlnrW Melhod (Tubing Gmlty Drain); 0 • Other (Specify) 



M2032.0001 C-16 10/19/17

I ~AerostarSEs ... I GROUNDWATER SAMPLING LOG 

PROJECT: SI of AFFF Areas (Savannah) M2032.0001 lnslallalion:Burllnglon AFB 

WELL NO: SAMPLE ID: B RL1 Ol.-603 -r;w- o3 2. 
PURGING DATA 

WELL 

0,75 ITUBING DIAMETER 1/1 !;:'ELL SCREEN INTERVAL DEPTH: ISTATIC DEPTH 21 2 5 ,,PURGE PUMP TYPE p p 
DIAMETER Onchos): Qnches): Lf :7,L\bFt .?,1,l\\, Fl TDWATER(feel): / OR BAILER: 

WELL VOLUME PURGE: 1 WELL VOLUME= (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY 
(only fill cut if apploable) • ( Ft 

~7.t6 
• Ft) X 0,Q{_ 
2 '1. iS ~P.r 

gaVft • 

O, ,i 
Gal 

'· 
EQUIPMENT VOLUME PURGE: 1 EQUIPMEITT VOL~ PUMP VOLUME+ ~BING .CAPACITY x TUBING LENGTH) + FLOW CELL VOLUME Location (Circle one): 

F~ (only fill O\Jt II applicable) \) ' N • j\ = gal +- .( x Ft) + gal = gal Monttoring Well 

Olher 

INITIAL PUMP OR TUBING IFlNAL PUMP OR TUBING" r URGING I PURGING i=VOUJME S.5 DEPTH IN WELL (l••I): 3 2 \ D DEPTH IN WELL (feet): 32,0 INITIATED AT: OJ22 ENDED AT: 0857 ED [_. : 
CUMUL PURGE DEPTH pH TEMP. @:» DISSpLVED ORP TURBIDITY COLOR ODOR 

VOLUME VOLUME RATE TO (oC) . OXYGEN (mV) (NTUs) (duclbo) (describe) 
TIME PURGED PURGED .!gpm.) WATER 

(standard 
or mg/l 

~) ~) ~tt.j~ (feet) 
units) 

µSiem 

L L 

0'82 ') 2q.i.~ 'Pv'fl I'\'.) S-l k+.,J\ 
0 % 32._ I IL) l10 '() () ~ 6,4) ~.sg 01241 6,1.S ~11.~ g(),f; CIUW'\~ 

bnl""' nol'\.£ 
c)~l.{2_ ~O> 2,., 0 \ 0() - b,·y~ q,1s o,2s3 6153 -st.2 lJ.1 vlaw- 1'1-n,, 
08['2 jrO. ~10 iH .__ 6.4~ q,16 ~.25'2. 6 l \2. -4/,o ?.]] t-laer \11)1'\.t 

o~ s-1 c), r- -3)S \ 00 - 6,L\ 1 q,~) 012.S s 6i\1 -~31~ 4,~ da!I r'll 111 
r---_ - r---_ 

----- ' ~- 'T -
(l \. T !:----

r-- r--...... 
~ 

~ · 
--...... 

WELl CAPACllY (Glllons Per Fool): 0.75" • 0.02; 1"•0.04; 125··0.oo; 2·-0.16; 3"'• 0.37; 4"• 0.65; 5"• 1.02; 6"• 1.47; 12" • 5.H 
TUBING INSIDE DIA. CAPACITY (Gol.lfl.): 1111" • 0.0006; 3/16 •• 0.0014: ,, .... 0.0026;_ 5116". 0.004; 'lie·· 0.00&; 1/2"•0.010; sta•• 0.016 
PURGING EQUIPMENT CODES: B• Bliler. BP • Bladdor Pump; ESP • Electric S\bmel'l:>le PUmp; PP• Perist.ltlc Pump; 0 • Olhet (Specify) 

SAMPLING DATA 

SA~t\ (P~~/ AFFILrJON: SAMPLER(S~~(~ i I SAMPLING {) tf /) ' SAMPLING_ ENpEEl'AT: 

\I\ 6 Vil~" ASL INITIATED AT: 0 ENDED-AT. •. 
PUMP OR TUBING 

32.0 
TUBING V {/ FIELD-FILTERED: y (!;l) fUN'Sb.• n/c( mm 

DEPTH JN WELL (feet): MATERIAL CODE: PE Fiitration Equipment Type: 

FJELD DECONTAMINATION: PUMP y (NJ TUBING y N l!'eplacedj) I DUPLICATE: y (N) 

SAMPLE CONTAINER SPECIFICATION INTENDED SAMPLING Low Flow SAMPLE PUMP 

SAMPLE.JD CODE #CONTAINERS 
MATERIAL 

VOLUME(mL) 
ANALYSIS EQUIPMENT Sampling FLOW RATE (ml 

CODE AND/OR METHOD CODE .,/ par minute) 

RRtrN02-D03-GW-0?.2. 1 fE. 2SO EPA· S37M APP v Joo 

- __. ...-,--

~I '\ ---- --_,__ 
REMARKS: 

N6 De n.\.h 10 \N 6*or re,~\'ll'-S clv~ ~ 0175~ wdl ~ -lvl •• , ~iii."'•~" ov1~ d~oJ°IA wU. ~er ~p Wl-M ;:i rvJ, a 
Well Abandoned? @N Dale Well Aband;;ned: ()-.+ /2 1 /2011 v 

Well Measurement Method:~ Tape Other _ _ 

MATERIAL CODES: AO • Amber Glass; CG • Claar Glass; PE • PotyethYJene; PP • Potypropvtene; S • SIUcan1; T • Teflon; O • 01her (SpeoUy) 
SAMPLING EQUIPMENT CODES: APP •After Perfslaltic Pump; B • Bauer; SP• Bladder Pump; ESP• Eleattlo Submersible Pump; 

RFPP • Revetse Flow Peristaltic Pump; SM • Straw Method (Tubing G~vtty Drain); 0 • 01her (Specify) · ;.. 

\ ·~ 



M2032.0001 C-17 10/19/17

I ~AerostarSEs ... I GROUNDWATER SAMPLING LOG 

PROJECT: SI of AFFF Areas (Savannah) M2032.0001 lnstallalion:Burlington AFB 

SAMPLE ID: , L T"tJO'? -00 l-bLu·-C1'2l_ DATE: 

PURGING DATA 

WELL o .1') I TUBING DIAM~~R ,,WELL SCREEN INTERVAL DEPTH: I.STATIC DEPTH {'if . q CJ r RGE PUMP TYPrp 
DIAMETER Qnches): Qnches): '-( \°7.t Ft - ~7.?Ft TO WATER (leol~ OR BAILER: 

WELL VOLUME PURGE! 1 WELL VOLUME= (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) x WELL CAPACITY 

(only !ill out ff appicable) · ~,·7 Ft · 1t .~cr x 0 .01- gal/It 
c cl • i'7G;I 

EQUIPMENT VOLUME PlJRGE! 1 EQUIPMENT VOL= PUMP VOLUME+ (TUBING CAPACITY x TUBING LENGTH) + FLOW CELL VOLUME Locallon (Circle ono): 

T~ (only fill oul If applicable) = 0 9•1 • 10,o::,~ x 
Fl) 

+ o. ·1 
gal £3J , ]Cs 0

"
1 Monitoring won 

'2. '5 Olher 

INITIAL PUMP OR TUBING 
'Z /{__ 

' FINAL PUMP OR TUBING 

DEPTH IN WELL (feel): DEPTH IN WELL (feel): .z_(_ 
1 

PURGING r URGING r OTAL VOLUME 

INITIATED AT: IZ :'14 ENDED AT: 1'3 :03 ~~=-~ (. ,q c, 
CUMUL PURGE DEPTH pH TEMP. COND. DISSOLVED ORP TURBIDITY COLOR ODOR 

VOLUME VOLUME RATE TO (°CJ ms/cm OXYGEN · (mV) (NTUs) (d....t>c) (describe) 

TIME PURGED PURGED (gpm) WATER 
(standard 

~ mg/L 
(gallons) (gallons) (feet) 

units) y 

~·w 
11..' l{q o.o(tz. .. o.orz.. o.oqz - q.-n .. ·a-.c.1 'i-lCf L/ . I'-{ -ZCt.{.O 5qq ii:t'" ,-cc.w, /l\'-".-ve.. 

\1 .. .'. ')'Z. o.-z.. 7~, · 6 f '3C '11'. io.cm::. .,........ Cf .1·;;, ~ .c,~. ~lg' ~ .11ti. ,. ZC£1.'1 l\ .Q C~cv-- ~·'l 

\1. '. ')S D . 7_"1,o 0 ·G>4Lf I? . o1't - 9:n t .V>L( ·?1q ·3. 97• ""Z~?-~ / '5 I l f {'fl Cc...- /MH.-i'J{ 

\'L: Si¥ o . 1...7~ 0. <i 2-C> ".c;qz.. - ·1.cq 'ir ·G4 ·~ \ fs' f4. .o () -2t'J. tj f'3 .y lh:> L"L/ 11 ovoQ. 

\'1 ; (; \. 0 ,'27,, I · I~ 0 .617-. - ~ . \O 'ti' 10 ?IC( ., • fC> -'Z:95k ·1 .1 (? /"i:" ._.......... t'1. 0W 

WEJ.l CAPACITY (Gallons Per f ooQ: 0.75• • 0.02; 1'"0.M; 1.25' •0.06; 2· · 0.16; 3• . 0.37; ... . 0.65; 5• .. 1.02; 6'•1.47; 12· • 5.ea 
TUBING INSIDE DIA. CAPACITY (Gal.IFL): 118". o.ooos; 3/16" • o.oot•: 1/4". 0.0026; 5Hs• :s 0.004; 3f8"• o.ooe; 112" • 0.010; 519•. 0.016 

PURGING EQUIPMENT CODES: B• Beller: BP• Bladder Pump: ESP • Electric SUbmer.slble Pump; PP .. Per11taldo Pump; O • Other (Specify) 

SAMPLING DATA 

sAM~I~~~} /tS (_ sAMr~~~~ll·l~ ! SAMPLING 1·3 'Q-:>,ISAMPLING ENDE~A:L{ 
INITIATED AT: ...: i::J ENDED AT: /~ . 0 

PUMP~01UBING U '2... 'Z_ TUBING...../ FIELD-FILTERED: y CY' f'11MSk1 mm 

DEPTH N WELL (feet): - tJIATERIAl CODE: PE - Filtration Equipment Type: 

FIELD DECONTAMINATION: PUMP Y ( N,..,,. TUBING y ~place~ I DUPLICATE: y NF 
SAMPLE CONTll!m:K SPECIFICATION INTENDED SAMPLING Low Flow SAMPLE PUMP 

# CONTAINERS 
MATERIAL 

VOLUME(ml) 
ANALYSIS EQUIPMENT Sampling FLOW RATE (ml 

SAMPLE ID CODE 
CODE AND/OR METHOD CODE ./ per mlnule) 

~lCL11V o~ ~ mt-G:.llJ-o'Z..L ' Mf Pt: Z.'P!M( 4537M A-FP v' ':$SO 

REMARKS: 
'f1~ c(\ DIW -:. f 1). g'c/ 

Welt Abandoned? (!) N Date Well Abandoned: OL\ /2.\ /2.o \. t 
Well Measurement Method: erob,j_) Tape Other _ _ 

MATERIAL CODES: AG • Amber Glass: CG• C1ear Glass: PE• Polyethylene; PP• Porvornpytene: S •SJUcone; T •Tefton: O :a othet (Sp•dM 
SAMPLING EQUIPMENT CODES: APP • After Periltahic Pump; B~Bollor; BP • Bladder Pump; ESP • Electric Submorilble Pwnpj 

RFPP • RIYttSe Row Pertstdlo Pump; SM • Shw Me!hod llUilng Gra~ Drain); 0 • other (Specffyj 



M2032.0001 C-18 10/19/17

I 9AerostarSEs .... j GROUNDWATER SAMPLING LOG 

PROJECT: SI of AFFF Areas (Savannah) M2032.0001 lnslallation:Burllnglon AFB 

WELL NO: SAMPLE ID: B L- r Iii cJ°!,-(1;/]_ _~vi ...-·on DATE: '/..-/ 

PURGING DATA 

WELL l~BING DIAMETER IWEl.L SCREEN INTERVAL DEPTH: I STATIC DEPTH 

/<;;, l-J 
I PURGE PUMP TYPE 

01 f--<":) I I I 
l.'./-,117•j t - l"f,i1-<;"Ft OR BAILER: f p DIAMETER (Inches): ~nches): j / v/ TDWATER(fHij: 

WELL VOLUfl!E PURGE: 1 WELL VOLUME= (TOTAL WELL DEPTH - STATIC OEPTH TO WATER) x WELL CAPACITY 
(an~ 1111 aut lrappDcabla) '2-l,~s *~· /'611-jFt) x a>,~,·2- gal/ft = (J.• /t.t I Gal 

.r-1 " -
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL= PUMP VOLUME • (lUBING CAPACITY x TUBING LENGlli) + FlDW CELL VOLUME Location (Circle one): --==-.:::.::.-) 

(only till out Ir applicable) = gal • qr:JCJ.2b • L5 Ft) • " I gal =a .. 16~-gal Monlto~ng Well Temporary Well 

Other 

INITIAL PUMP OR TUBING r lNAL PUMP OR TUBING 'l rt_ 
r URGING ~URGING i:OTAL VOLUME 

C(~ DEPTH IN WELL (feel): -~ '- DEPTH IN WELL (feel): INITIATED AT" V'Z ·. C/ ENDEDAT· l'C : 1-Z.. PURGED 0 
· · (gallons): • 

CUMUL. PURGE DEPTH pH TEMP. COND. DISSOLVED ORP TURBIDITY COLOR ODOR 

VOLUME VOLUME RATE TO (°C) mS/cm OXYGEN (mV) (NTUs) . (_,,..! (describe) 
TIME PURGED PURGED (gpm) WATER 

(standard 

~;' 
mgll 

(gallons) (gallons) (feet) 
unils) 

. 

l "2 . t•'S 0 . ·t.~ 0. "'tt..\ 0 ,0'iS .__ j.<?;5 ~ . S) z~c 0 .q;-1- - ?'f-' ·7/P7 /l{t'f 
' (<>""'"' J1r:v.~ 

\'l-". 0 ((; 0 ·'LL\ 0 . yet (}.015 ........ l.~~ ~.Sl :-Z,C 5 c. <;,7 -4z.'-f 14 .cr C. lr> cV' hOVI~ 

l'--. Cl q [J. -it{ O·lt o.cn - 7.'0~ '6 . :SS 2«i5 G .7o -43 .1 r-0 .0 C;'P~ /.of.C<.A-<i.. 

j·?. : 1·:?... o. 24 d ·C\'Gi o,cl6 - 7 .5~., 5.59:> -z G;s Q :7q -lj t.i s ''-1 C. hoc-'1-- /AU."<~ 

WELL CAPACITY (Gallons Per Foal): 0.76" • 0.02; 1"-0.04; 1.25". 0.06; 2· - o.1si 3". 0.37j 4·. 0.65; 5" • 1.02j 6"• 1.47; 12· . 5.88 
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 118" • 0.0006; 3115·. 0.001'4: 1/4• • D.0026; 511&· • 0.oiu; 31s··o.oos: 112·· 0.010; 5J8•• D.0115 
PURGING EQUIPMENT CODES; B•B.iler; BP = Blodder Pumo; ESP• EloclrlC SUbmll>ft>I< Pump; PP • PeriMaltJo Pump; O ""other (Speann 

SAMPLING DATA 

s~~\V'..~~~t~
0

tASL SAMPLmNA~(S): l~! 
\..<.... ~..,.,, 1") 

! SAMPLING 1 ·? ~ i":SI SAMPLING END~D-~lt 
INITIATED AT: t... ~ ENDED AT: I 2 · I 

PUMIUl'R TUBING J "2- t. TUBING V u FIELD-FILTERED: y (JI ./ f8'Hl\H mm 
DEPTH IN WELL (feel): /"'\ ~ATERIAL CODE: PE ---:--- Filtration Equipment Type: 

FIELD DECONTAMINATION: PUMP y { N / TUBING y )'f(replacedY )DUPLICATE: y ( N )> 

- SAMPLE CONii'tiMER SPECIFICATION INTENDED SAMPLING Low Flow SAMPLE PUMP 

SAMPLE ID CODE #CONTAINERS 
MATERIAL 

VOLUME(mL) 
ANALYSIS EQUIPMENT Sampling FLOW RATE {mk 

CODE AND/OR METHOD CODE ,/ f,,, " / i>•r mlnu(e) 

B iL I tJ 0> ·-00'7- - (?w -oz.c.. I Hf/re 25!1tt.1 I 537M A·rv v O.d~ 

RE.MARKS~ 

\)t>ph1 \""!i'"-""I \-t (" /II / 4 d...._..:.... \-<-> d.~"'t'"<. ~f ,,p Vv'v l I) J,-.1 .. •-<- \-o- ,,,f" p,,- ly .IJ~ wl ..)· d .1,, ..... f< ·-

- . v .C.. ,.,,,.kr kv tl pr.,;l..'- ,l:nrl.:r£ 'l... .•. ol. h· lltl.v' - illf,t..i 
Well Abandoned?t._m Date Well Abandoned: olt /2.1 /~11 () 

.,.-
Well Measurement Melhod:(l'ro~'-'/rape Other --
MATERIAL CODES: AG • Amtier Glau; CG• cte:ar Glass· PE • Po1V11U1Y1one; PP • PolYPfop~ene; s "" smcone; T •Tefton; 0 • Othar (Speclfy) 
SAMPLINa EQUIPMENT CODES; APP •Mer Peristaltic Pump; 8 • Baller; BP = Bladder Pwnp; ESP• Bectrio Submertlble Pwnp; 

RFPP • Reve1$e Flow Pcriahdtto Pump; SM• s .. w Molhad (TIA>lng Gravity Drul): 0 • Other (Specify) 
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9AerostarSESLLC 
SAMPLE COLLECTION LOG 

Project Name: SI of AFFF Areas (Savannah) 

ASL Project No: M2032.0001 
lnstallation: ~B~u-~-~-5~~-0-~-R-8~----------------------

Date: V4 /2o /z. o ()_ 

Sample Techniclan(s): Fm.fl tfi'f\ J6hfl.<lW\ 
Station ID: 5RLTNO \-0 0 \ 

Location Description: \Sb f.\- !Ave.... So11~\\~C'1M Mo'l'\\~n'2) VJe\\ BRL.INO\-MW-Vi@.~2. 

Surfa ater and/or Sediment Sample Channel/Ditch Holding Pond/Lagoon Lake/Pond 

Collec om (circle one): River/Stream Trench Other 

SEDIMENT SAMPLE 

Sample ID: ________ ____, ___ _ Sample Collection Time:-------------

Sample Depth:-------------....... Sediment Description: ____________ _ 

Collection Method: ------------
Sam p I e Container: 

Sample ID: ___________ _ 

Sample Depth:____________ Collection Method: ___ ____,,..,._ _______ _ 

Analysis/Method:------------ Sample Container:---------"'-~-----

Preservative: ____________ Water Quality (circle one): Clear 

Groundwater Sample Collected from (circle one): 
Monitoring Well Temporary Well 

GROUNDWATER GRAB SAMPLE 

Sample ID: 16\<. L1N D (-OD l-G W- 0 \3 Sample Collection Time: -~\.__L\-:.._:'2-'--S~------
Sample Depth: \1 t~ ~ G~ Collection Method:_r-'-~----------

Analysis/Method: j5.{VJ\ S :Sr M Sample Container: _2_~_D_'tl'_'\....._~~E: _____ _ 
Preservative: N {A Water Quality (circle one): Clear Cloudy 8 Other 

REMARKS: 
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8AerostarSESuc SAMPLE COLLECTION LOG 
SEDIMENT AND SURFACE WATER 

AFFF su~1Ji~~~ISTRICT 
, '?' fl·· < 

Project Name: 

ASL Project No: ~M.Z-Oz~~Yea3IeJV /!J '2-tf~')-. r-~oc/ I 
Installation: ~1/'-'/R_;_I-'G-'kl-'T~P .. -''\_T_T_ER_S_e_t_<if_A_F_ft_Rr'__,.B.u\.w.I r__,_.h-'-l''\S'-41>.WC\L->,-. __µAw.;~.....,l 0""----------- --

Sam~e Techn~l~:: __ i~~H~:~~~:--~~h3~r~w~m~~=ra~u~f;~'-· ----------------------
Station ID: g p\ /,-Jt1/ n I -- l/ cl/_ v 

Type(s) of Sample (circle all that apply}: Sediment 

Sample Collected from (circle on~: 
\ 

Channel/Ditch 

River/Stream 

SEDIMENT SAMPLE 

Surface Water 

Holding Pond/Lagoon 

Trench 

Lake/Pond 
--- ·-..-) 
(~t~~r f.~_ ,_.'d~· · __ _, 

Sample ID: _ ___ ___ __,.__ __ _ Sample Collection Time:-------- -----

Sample Depth: ________ ___,,_ __ _ Sediment Description: ____________ _ 

Collection Method: ----------+---
Sam p I e Container: 

Sample ID: ___________ _ 

Sample Depth:____________ Collection Method: ____________ _ 

Analysts/Method:____________ Sample Container: ____________ _ 

Preservative: ____ ________ Wate Quality (circle one): Clear Cloudy Turbid Other 

GROUND WATERSAMPU! 

Sample 10! v,, c~ l,;\ 11/::1 j - L~"- '/---6· I/-· {';~-; 
k - • • I I l o.l4 la:~ ~P~ C\'lfi«&n noo: ___ .... c1 .... i .... £_·ci_.~·=·· ··=···=--~- ·=·· -~· ·=· ~--

Sampb Depth~ __ _,l...,.t;..,,_______ Co~n Method: ~ 1: .;1,f., 1.4/ f i,?_ .. • 
~ .... 1..1 i. ,j .c:.:. • 11·1· 

1
.v' I ._, r1 ~ I) Al"!a,1 ........ Met.104; . ~ " SB!'l'lpb Con1tiJno.~?>1 ')... ,:;-ii1 ('l,.l--

1 
•• 

,PM~~; ____ /..--1-1//.:...:/l __ _,, .... ~ WaterQlU!lJtV(drc~one): ow Ck'>udy (!~ 
., 

COMME!:NTS; 
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9AerostarSESuc 
SAMPLE COLLECTION LOG 

Location Description: qo •( t" ~,r ~ p.~ J ')' f'<.kts 

Surface Water and/or Sediment Sample Channel/Ditch Holding Pondflagoon LakefPond 

Collected from (circle one): River/Stream Trench (Ot~ C. l'-&.C..{(. 
.. 

SEDIMENT SAMPLE 

Sample ID: B RL-r No l-oc13 - 5.0··oPl[;'~Q'·i ltrJ'tfle Collection Time: jl iO 
j "DJ)' J 

s.-,·, ~ .sAI ~d Sample Depth: 0 .. Cl. S 1 S!3diment Description: 

Collection Method: ~ft!-\6 Analysis/Method: S·31M 

Sample Container: .. tt-u ec Preservative: /Vl.4 
SURFACE WATER SAMPLE 

Sample ID:_l)·~ I.. 1.N Cl I-CJ''? -$ v ,Ou VM5/'>1~~;§.o/11ple Collection Time: __ _:_I ..... }'--'-/-=6'--------- -

Sample Depth: Q ·- c;, ') 1 Collection Method: --(-rj r-f'---c._b _ _ ______ _ 

AnalysisfMethod: ~ 7J 1-/h Sample Container: ( 
---=~~~~~-------

Preservative: _1'(/ A Water Quality (circle one): Turbid Other 

Hydro punch Monitoring Well Temporary Well 

Other __________________ _ 

GROUNDWATER GRAB SAMPLE 

Sample!-.........· ..-----.,.,c:.:=:::::::,...,..._....:....::~-
Sample Depth: ----.:r-~~77--L--T---

AnalysisfMethod: 
---~--=----=----

Preservative: 

REMARKS: 

Sample _Coll.ection Time:------------

Collection Method: -------------
Sam p I e Container:-------------

Water Quality (circle one): Clear Cloudy Turbid Other 
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9 AerostarSESuc 
SAMPLE COLLECTION LOG 

Project Name: SI of AFFF Areas (Savannah) 

ASL Project No: M2032.0001 
-------------------------------- ----

Installation: E. l 

Date: =;,____,__,,/.i-=-i~=/~
0

_,__q;""f-1-"+,.,_,_µ._'° ===================== 
Sample Technician(s): I< \ h 1Z ' L 

-~a~~e~~~~v~r·~·a~1 ~.hn=.u..•!Jl~· ~n"--~~~~~~~~~~~~~~~~~~~~-

Station ID: · P.. IM '.'1 2- () 

Location Description: ---"£1"--"'=b=-tJ....:.N...:.....::C=-_.Lf..:..&--L,M....:.u.:!.....><'&..:..l·..:..c•!...!v..:..' ;t-,1_P.~ri ..... 2 _.,.-2,_,._, "-'h~'l .i::.·11~1-e:-"=<L.!fc..:../2's· ______________ _ 
0 ' 

Surface Water and/or Sediment Sample Channe~ Holding Pond/Lagoon Lake/Pond 

Collected from (circle one): River/Stream Trench Other 

SEDIMENT SAMPLE 

Sample ID: .:)3 l<J-TN01-oo~- :;; 11-oa t Sample Collection Time: /'::J!; ~ 

Sample Depth: o- o.s ' Sediment Description: .s, I lr- .s~ '(X_( 

Collection Method: -;) cv.b Analysis/Method: t:; '?,( 

Sample Container: -f1.12 eE. Preservative: /I/ c.'tl 
SURFACE WATER SAMPLE 

Sample ID: _R~fl. .... k'""'1..._N'""o'""'2_-~o~·J"""l:/--=~-""'---=01c..:· c_,_~t__ Sample Collection Time: --'l,_,S"'-d_d __________ _ 

Sample Depth: -~O~--C/.~,. ~S~'-------- Collection Method: --":(}q..i...;t".-,:...!...:::b'--------- --

Analysis/Method: ___ ..i;:=·-_,,·s"'-·7!...:111--'-------- Sample Container:_< __ · -'-"H.D:::::.....:.l'_l..=-----------

Preservative: -----'-~__,/;..:...~..;.__ _ _ ___ Water Quality (circle one): Clear Cloudy Turbid 

Hydropunch 

Other 

Monitoring Well Temporary Well 
Groundwater Sample Collected from 

Other 

Sample ID: -------1-,__,...c....{4,,L.---.1.'--- Sample Collection Time:--------------

Sample Depth: _ _ _ ____ '<=--...,,,.,,~-- Collection Method: _____________ _ 

Analysis/Method: _________ _,____ Sample Container: _____________ _ 

Preservative: __________ ..,___ Water Quality (circle one): Clear Cloudy Turbid other 

REMARKS: 
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9AerostarSESllC 
SAMPLE COLLECTION LOG 

Project Name: SI of AFFF Areas (Savannah) 

ASL Project No: M2032.0001 

Installation: \? -1 
Date:_v-"'-+-~~/~q_,___-{d_V\ --- -----

~m~ T~=~~--~-. ~~~~~-~-~-~-~=_;~~~~-~~·+0-b~-~-~-~-N-0_3 ________________ _ 

Location Description: 

Surface Water and/or Sediment Sample 
Collected from (circle one): 

Channel/Ditch 

River/Stream 

SEDIMENT SAMPLE 

Holding Pond/Lagoon Lake/Pond 

Trench (61~ C v ~-etc. 

Sample ID: B ~ 1-T /llU3 ·-o1c1 "~r .51)-vo / Sample Collection Time: 

Sample Depth: d - O«JJ,- 1 Sediment Description: ~~-- c! ft•'1U- ~.'/t 

Collection Method: q~b Analysis/Method: r;-~r-;v-. 

Sample Container: +DP£. Preservative: ./V/4 
SURFACE WATER SAMPLE 

Sample ID: B Q, kt/Vo'?,-01,-/?,- '> 1N-C1C1 / Sample Collection Time: ___ .._\ ~--g-"--6....__ _______ _ 

Sample Depth: 0 - o, 5 I Collection Method:--~,,,.· ~""-"~1 =h ________ _ 

Analysis/Method: __ ~t;~?~1~/1J~------ Sample Container: _~)+_O_P~£~--------
Preservative: --~/V_/~A~ _______ Water Quality (circle one): Clear ~ Turbid Other 

Hydropunch Monitoring Well Temporary Well 

Other __________________ _ 

GROUNDWATER GRAB SAMPLE 

Sample ID: __________ __....._ 

Sample Depth: ___________ .....,,.._ 

Analysis/Method: _ _________ __,..__,~, 

Preservative: Clear Cloudy Turbid Other 

REMARKS: 
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9 AerostarSESLLC 
SAMPLE COLLECTION LOG 

Project Name: SI of AFFF Areas (Omaha) 

ASL Project No: M2027.0003 
----,----.----------------------------------

1 n st a II at ion: gvf'~l'lafu: ANG 
Date: O'-f L2~j_Zo\1 

Sample Technician(s): ~YIM \c\1:1 JD~moA 
station ID:-J3RLTNO~-Oot-- SS-Vo\~ BRLINOL\-'60\ 

Location Description: Aprox l\U R.\- SW fruVV\ Jsg, Cf ~ox.\M- Rvf\W!) 

~Water and/or Sediment Sample Channel/Ditch Holding Pond/Lagoon Lake/Pond 

Collected from (circle one): River/Stream Trench Other 

Sam~ 
SEDIMENT SAMPLE 

Sample Collection Time: 

Sample Depth: ~ Sediment Description: 

Collection Method: 

---------
M:alysi«/Method' 

Sample Container: Preservative: 

SURFACE WATER SAM~ 

Sample ID": \S~tf{V5f1r 0D\-€5'"1<l :-V \3 Sample Collection Time: ~ 
Sample Depth: --\4i~ ~ ¥~ Collection Method: ~ 

Analysis/Method: 8 Sample Container: ~ 
Preservative: Water Quality (circle one): Clear Cloudy Turbi~0t~ 

Groundwater Sample Collected from (circle one): 
Monitoring Well Temporary Well 

Other _________________ _ 

GROUNDWATER GRAB SAMPLE 

sample ID: iQ.LTNO\.\.-Oot- 6W- D\'3 
Sample Depth: \1-?~ '6GS 

Analysis/Method: \:_Q(\ 51 
--~~~~-----

Sample Collection Time: \ 2. ~ S 
-~~~---------

Co 11 e ct ion Method: f f -------------
8 amp I e Container: .2,S-0 ml, ~ f. 

Preservative: _-"'V'l--'-f-~..___ ______ _ Water Quality (circle one): Clear Cloudy crillbl{[) Other 

REMARKS: 
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C •AerostarSESLLC 
SAMPLE COLLECTION LOG 

Project Name: SI of AFFF Areas (Omaha) 

ASL Project No: M2027.0003 
----------------------------------

1nstaI1 at ion: Buc\~kr .A.~B 
Date: D L\ Ji:~o \ 

Sample Technician(s): £a~1_,\, .... 1~~nl.I'\ 
Station ID: iLK\I\( Dt.\-002 . 

urface Water and/or Sediment Sample 
Collected from (circle one): 

Channel/Ditch Holding Pond/Lagoon Lake/Pond 

River/Stream Trench Other 

SEDIMENT SAMPLE 

Sample ID: ___ .......,. _______ _ Sample Collection Time:-------------

Sample Depth: _____ ~------ Sediment Description: ____________ _ 

Collection Method:------------'::.....,...-..-- Analysis/Method: ____________ _ 

Sample Container: 

Sample ID: ___________ _ 

Sample Depth:____________ Collection Method: ___ __:::"""-=--------

Analysis/Method: ____________ Sample Container:------------::-----

Preservative: ____________ Water Quality (circle one): 

Groundwater Sample Collected from (circle one): 
Monitoring Well Temporary Well 

Other __________________ _ 

GROUNDWATER GRAB SAMPLE 

Sample ID: \3iLTMO 4-o02 -r;w-o t~ Sample Collection Time:____,..,0,...----Pl_/l) ________ _ 

sample Depth: /£ -f+ 8'6 ,f Collection Method: _p~p _________ _ 
Analysis/Method: EPA SJ 7 /V1 Sample Container: 2JtJ hil- ff, 

Preservative: h //1\. Water Quality (circle one): Clear ~ Turbid Other 

REMARKS: 

I 
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9 AerostarSES.lC 
SAMPLE COLLECTION LOG 

Project Name: SI of AFFF Areas (Savannah) 

ASL Project No: M2032.0001 
lnstallation:~H~ur~ll-~~~-n-~~~-~---------------------~ 

Date: OLf 1-$:!!)2 0 ~r; 
Sample Technician(s): ~~\\/\ CftSVi'f!Sch. 

Station ID: ~ RLI N O t.f ~OD~ 

Location Description: ~<O~ SO ~t Ne troW\ Ji bf Fbx~(bl\" '{( Vf\ WO\.,!)~ 

ce Water and/or Sediment Sample Channel/Ditch Holding Pond/Lagoon Lake/Pond 

Co ed from (circle one): River/Stream Trench Other 

SEDIMENT SAMPLE 

Sample ID: _____ ~.....------ Sample Collection Time:-------------

Sample Depth: ________ __;::, __ _ 

Collection Method: ___________ _,.,__
1 

Sample Container: 

Sample ID: ___________ _ 

Sample Depth: ___________ _ 

Analysis/Method:------------ Sample Container:-------=-....::-----

Preservative: _ _________ __ Water Quality (circle one): Clear 

Groundwater Sample Collected from (circle one): 
~ Monitoring Well Temporary Well 

Other _______ _ _ _____ ____ _ 

GROUNDWATER GRAB SAMPLE 

Sample ID: ~~LTND4-o-o5-GW-Q\2 Sample Collection Time: I 02.o 
Sample Depth: \K £.\- \SGS Collection Method: ££ 

Analysis/Method: '£YA- ~~7 t'\ Sample Container: 2.S D ~L ~E.. 
Preservative: '(\ f-~ Water Quality (circle one): Clear Cloudy ~ Other 

REMARKS: 
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9AerostarSESllC 
SAMPLE COLLECTION LOG 

Project Name: SI of AFFF Areas (Savannah) 

ASL Project No: M2032.0001 
ln~al~tion : ~~~r~~-~~~~A~Af~,~----------------------

Date: Oif /J-j/2rol1 
Sample Technician(s): trtM\u\\I\ '\}b\~I\ 

----:=:--'-"~~~-----------------------------

St at ion 1D: ~R.LTN o tt-~oo 4 

Location Description: frf n>X SO ~.\- N £: fro"" eel~ at- tndco:\-- R\JYIWll\.J .. 

urface Water and/or Sediment Sample 
Collected from (circle one): 

Channel/Ditch 

River/Stream 

SEDIMENT SAMPLE 

Holding Pond/Lagoon 

Trench Other 

Lake/Pond 

Sample ID: ____ _,.,,,._______ Sample Collection Time:-------------

Sample Depth: _ ______ __:::,,.--=::::---b-- ~ment Description:-------------

Collection Method: --------------:;:t=-=::........._ Analysis/Method: _ ___________ _ 

Sample Container: 

Sample ID: ___________ _ 

Sample Depth: ___________ _ 

Analysis/Method:------------ Sample Container:--------------

Preservative: ____________ Water Quality (circle one): Clear Cloudy 

Groundwater Sample Collected from (circle one): 
Monitoring Well Temporary Well 

Other __________________ _ 

GROUNDWATER GRAB SAMPLE 

Sample ID: tliRLTN 0\:\-00Lk-_G\N-0!8 Sample Collection Time: \20() 
Sample Depth· BR L TN D Lf ~ ooq GW -q l 8 Collection Method: -p-~----------

. Ii~~ %6S' 
Analysis/Method: _C~~~f!-'-T""S=3'-'7-'M~------ Sample Container: _2_~_0_'fl\_L_~----"-t:_ _____ _ 

Preservative: __ I/\-+-/ ~ _________ Water Quality (circle one): Clear Cloudy Turbid Other 

REMARKS: 
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9 AerostarSESu. 
SAMPLE COLLECTION LOG 

Project Name: SI of AFFF Areas (Savannah) 

ASL Project No: M2032.0001 
ln~al~tion:~~~v-r~~-~~5~~~~&~l~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Date: D'± /lffJ.J2-6\'1 
Sample Technician(s): R, cf J-..ovl\ 

1 
~. Jo\J\'10~\ 

Station ID: '<>RL\N OS- Do\ 

Location Description: fi~(\)'6. }00 P\ 'rg,cJ,,!) S\N o~ 11\.£ ~\(\ ~G\l\f\~ 

S rface Water and/or Sediment Sample 
Col cted from (circle one): 

Channel/Ditch 

River/Stream 

SEDIMENT SAMPLE 

Holding Pond/Lagoon 

Trench Other 

Lake/Pond 

Sample ID: ___ _ ~~------ Sample Collection Time:-------------

Sample Depth: _______ -"'"<::---- Sediment Description: ____________ _ 

Collection Method: _________ _____:,,_,,____ 

Sample Container: 

Sample ID: ___________ _ 

Sample Depth:------------

Analysis/Method:__ __________ Sample Container:-----=---=---------

Preservative: ____________ Water Quality (circle one): 

Groundwater Sample Collected from (circle one): 
Monitoring Well Temporary Well 

other _ ________________ _ _ 

GROUNDWATER GRAB SAMPLE 

Sample ID: ~~L\N OS'-00 \-G\J\l -() \1 Sample Collection Time: n \ s-
\1 t\- iGS • 

~~ Sample Depth: Collection Method: 

Analysis/Method: ~y;; S-S7M Sample Container: 2. S () ""L ~ 'c.. 
r-- @ Preservative: Water Quality (circle one): Clear Cloudy Other 

REMARKS: . 
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9 AerostarSESLlC 
SAMPLE COLLECTION LOG 

Project Name: SI of AFFF Areas (Savannah) 

ASL Project No: M2032.0001 
ln~~~tion:-~~v~-\-(~-~~\0-~~~~~-~------------------------

Date: o\.\ l (<!\ I z. 0 \1 
Sample Technician(s): ~, () ~O'M / ~l\\v\~ \) o\'J\.,':>()i\ 

Station ID: ,B R;t:IN 0 s oo=s YJ g ((.. l.-\N 0 5 - D 0 2-. 

Location Description: AVCT>X 200 YJW.,}e.c ~'Q) NS.£-roM ih)iu J McA1V\ Rv't\W°¥:) 

ace Water and/or Sediment Sample 
ollected from (circle one): 

Channel/Ditch 

River/Stream 

SEDIMENT SAMPLE 

Holding Pond/Lagoon 

Trench Other 

Lake/Pond 

Sample ID: ___ -=~------ Sample Collection Time:-------------

Sample Depth:-------="-<:;::------,

Collection M~thod: ----------~ 

Sample Container: 

Sample ID: __________ _ 

Sample Depth: __________ _ 

Analysis/Method:-----------

Analysis/Method: ____________ _ 

Collection Method: ____ '"""""""' _______ _ 
Sample Container:-------~~----

Preservative: ___________ Water Quality (circle one): Clear Cloudy 

Groundwater Sample Collected from (circle one): 
Monitoring Well Temporary Well 

other _________________ _ 

·°Rll'N D~ -002..-GW- ~ GROUNDWATER GRAB SAMPLE 

Sample ID: \SRl1tVOS-002-GVJ-OjS Sample Collection Time: __ \ b~S_S _______ _ 
Sample Depth: \ 3 f .\-. \li (:;,.$ Collection Method: ~ ~ -------------

An a I y sis/Method: E~ A 537 M Sample Container: _2_S_0_M~l~Q_c _____ _ 
Preservative: Y\ / °'-... Water Quality (circle one): Clear Cloudy @ Other 

REMARKS: 

3 bo~lu Co\ lu\-<!.l 1_ Ylor'N\(r\ -t1M S /Ms 0 

o-./\il i cAv'f (\lJ t, ~CAYY\'( ~ 



M2032.0001 C-30 10/19/17



M2032.0001 C-31 10/19/17



M2032.0001 C-32 10/19/17



M2032.0001 C-33 10/19/17



M2032.0001 C-34 10/19/17



M2032.0001 C-35 10/19/17



M2032.0001 C-36 10/19/17



M2032.0001 C-37 10/19/17



M2032.0001 C-38 10/19/17



M2032.0001 C-39 10/19/17



M2032.0001 C-40 10/19/17



M2032.0001 C-41 10/19/17



M2032.0001 C-42 10/19/17



M2032.0001 C-43 10/19/17



Appendix D

Laboratory Case Narratives

Data Validation Report

and

Analytical Data Sheets



Prepared for: Aerostar SES LLC 
 
 

Project: M2032.0001 (SAVANNAH) BURLINGTON 
 

 

Analytical Data Package 
(Level IV) 

 
 

Analysis: PFOS and PFOA in water and soil (Method 537 mod.) 
 

 
Maxxam Job #: B780315 

 
 
 
 
 

Maxxam Analytics International 
6740 Campobello Rd. 

Mississauga, Ontario, Canada 
L5N 2L8 

1-800-668-0639 
www.maxxamanalytics.com 
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I hereby certify that to the best of my knowledge all analytical data presented in this report:

Has been checked for completeness.
Is accurate, legible and error free.
Has been conducted in accordance with approved SOP’s and that all deviations are clearly listed
in the Case Narrative.
This report has been generated in .pdf format.

Review Performed By:

Maxxam Analytics International
6740 Campobello Rd.

Mississauga, Ontario, Canada
L5N 2L8

1 800 668 0639
www.maxxamanalytics.com
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Glossary of Terms 
 
 
 

Detection Limit (DL) this can also be called Method Detection Limit (MDL): The 
lowest concentration or amount of the target analyte that can be identified, 
measured, and reported with confidence that the analyte concentration is not a 
false positive value. (Clarification): The smallest analyte concentration that can be 
demonstrated to be different from zero or a blank concentration at the 99% level 
of confidence. At the DL, the false positive rate (Type I error) is 1%. 
 
Limit of Detection (LOD): An estimate of the minimum amount of a substance 
that an analytical process can reliably detect. An LOD is analyte- and matrix-
specific and may be laboratory-dependent. (Clarification): The smallest amount or 
concentration of a substance that must be present in a sample in order to be 
detected at a high level of confidence (99%). At the LOD, the false negative rate 
(Type II error) is 1%. 
 
Limits of Quantitation (LOQ) this can also be called Reporting Detection Limit 
(RDL): The minimum levels, concentrations, or quantities of a target variable (e.g., 
target analyte) that can be reported with a specified degree of confidence.  
(Clarification): The lowest concentration that produces a quantitative result 
within specified limits of precision and bias. For DoD projects, the LOQ shall be set 
at or above the concentration of the lowest initial calibration standard. 
 
Acceptance Criteria are values used by the laboratory to determine that a process 
is in control. 
 
Accuracy is the degree of agreement of a measured value with the true or 
expected value. 
 
Calibration Standards are a set of solutions containing the analytes of interest at 
a specified concentration. 
 
Calibration Verification Standard consists of a calibration standard solution of 
intermediate concentration (mid-point initial calibration level) used to access 
whether the initial calibration is still valid 
 
Certified Reference Material is a stable homogenous material that is certified by 
repetitive analysis from a supplier who is certified to generate said materials. 
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Internal Standard a deuterated or 13C-labelled analyte that is added to a sample 
extract prior to instrumental analysis to compensate for injection variability. 
 
Isomer is a member of a group of compounds that differ from each other only in 
the locations of a specific number of common substituent atoms or groups of 
atoms on the parent compound. 
 
Method Blank is a laboratory control sample using reagents that are known to be 
free of contamination. 
 
Precision is the degree of agreement between the data generated from repetitive 
measurements under specific conditions. 
 
Quality Assurance is a system of activities whose purpose is to provide the 
producer or user of a product with the assurance that the product meets a 
defined standard of quality. 
 
Quality Control is the overall system of activities whose purpose is to control the 
quality of a product so that it meets the needs of the end user. 
 
RSD is the relative standard deviation. 
 
Blank Spike is a laboratory control sample that has been fortified with native 
analytes of interest. 
 
Window Defining Mixture is a solution containing only the earliest and latest 
eluting congeners within each homologous group of target analytes on a specified 
GC column. 
 
RPD or Relative Percent Difference. A measure used to compare duplicate sample 
analysis. 
 
EMPC/NDR – Peak detected does not meet ratio criteria and has resulted in a 
higher detection limit. 
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Maxxam Job: B780315 – Soil Analysis 

Sample Analysis 

Soil samples were initially pre-screened and estimated concentrations were obtained so that samples could be 
appropriately diluted for quantitative analysis on QC batches 4966650 (2017/05/09), 4966664 (2017/05/09) and 
4966672 (2017/05/09). Due to high concentrations, 10x dilutions were required for Perfluorooctanesulfonate (PFOS) 
in the following samples:  

EGG575 BRLTN01-003-SD-001 
EGG576 BRLTN01-003-SD-901 
EGG579 BRLTN03-003-SD-001 
EGG589 BRLTN03-002-SS-001 
EGG590 BRLTN03-002-SO-015 
EGG592 BRLTN03-001-SS-001 
EGG593 BRLTN03-001-SO-014 
EGG596 BRLTN02-001-SO-020 
EGG599 BRLTN02-002-SO-020 

Detection limits were adjusted accordingly for this analyte. 

High concentrations of target analytes were detected in several samples during pre-screening. These samples were 
diluted prior to analysis, with additional dilutions for the following selected analytes: 

EGG602 BRLTN01-002-SO-007 Perfluorooctanesulfonate (PFOS), Perfluorooctane sulfonamide (PFOSA) 

EGG603 BRLTN01-002-SO-907 Perfluorooctanesulfonate (PFOS), Perfluorooctane sulfonamide (PFOSA) 

Detection limits were adjusted accordingly for these samples. 

The following sample was analyzed on QC batch 4966664 (2017/05/09) immediately after the Matrix Spike/Matrix 
Spike Duplicate (MS/MSD) which contained high concentrations of Perfluorooctanesulfonate (PFOS): 

EGG594 BRLTN02-001-SS-001 

Because an Instrument Blank (IB) was not injected prior to this sample to eliminate the possibility of potential 
carryover from the MS/MSD, the sample was re-extracted and re-analyzed on QC batch 4994232 (2017/05/27) for 
Perfluorooctanesulfonate (PFOS), past the method defined hold time. Because of their chemical structures, per- and 
polyfluorinated alkyl substances (PFAS) are chemically and biologically stable in the environment and resist typical 
environmental degradation processes. This would suggest the hold time exceedance would not have a significant 
impact on the data quality. 

Data was evaluated in accordance with acceptance criteria specified in DoD QSM 5.1. 
 
 
QC Samples 

Matrix Spike and Matrix Spike Duplicate (MS/MSD) was performed on sample EGG602 (BRLTN01-002-SO-007) on QC 
batch 4966672 (2017/05/09). Due to high concentrations of target analytes in the native sample, the undiluted native 
sample was not analyzed, and MS/MSD recoveries could not be calculated.  
 
 
Extracted Internal Standard Analytes 

Isotopically labeled 13C2-Perfluoroundecanoic acid (MPFUnA) and 13C8-Perfluorooctane sulfonamide (MPFOSA) are 
used as internal standards to quantify native Perfluoroundecanoic acid (PFUnA) and Perfluorooctane sulfonamide 
(PFOSA) respectively. The recoveries observed for selected extracted internal standard analytes were below the 
defined lower control limit (LCL) for the following samples: 

EGG610 BRLTN05-002-SS-001 (MPFUnA) 
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EGG611 BRLTN05-002-SO-028 (MPFOSA) 
EGG612 BRLTN05-002-SO-928 (MPFOSA) 

When quantifying analytes using isotope dilution techniques, the extracted internal standard analytes differ from the 
native compounds only in the presence of the stable isotopes.  The physical and chemical behavior of each extracted 
internal standard analyte is virtually identical to its unlabeled or “native” analog.  Any loss (or apparent gain) of the 
native compound that may occur during any of the sample preparation, extraction, cleanup or determinative steps 
will be mirrored by a similar loss (or apparent gain) of the extracted internal standard analyte, and as such can be 
accounted for and corrected.  Therefore, the quantification of these target compounds is not affected by the low (or 
high) recoveries, provided the instrument response for the native and labeled compounds is distinguishable from the 
instrument or background noise. 
 
 
Quantitation of PFAS 

Many PFAS (e.g. PFOS) have several isomeric forms that may show up as separate or partially-merged peaks in the 
analytical chromatograms. These peaks will be integrated and the areas summed such that the result represents the 
concentration of the sum of the linear and branched isomers, per USEPA (2009). Instrumentation is calibrated using 
certified quantitative standards containing only the linear isomer for all target analytes, except Perfluorooctane 
sulfonate (PFOS) and Perfluorohexane sulfonate (PFHxS), which are calibrated using certified branched and linear 
isomer mixtures. As additional certified reference materials containing branched and linear isomers become 
commercially available, they will be incorporated into the analytical method. 
 
 
 
Sin Chii Chia, B.Sc. 
schia@maxxam.ca 
Office 905 817 5700 
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Maxxam Job: B780315 – Water Analysis 

Sample Analysis 

Water samples were initially pre-screened and estimated concentrations were obtained so that samples could be 
appropriately diluted for quantitative analysis on QC batches 4963000 (2017/05/05) and 4963931 (2017/05/03). The 
following sample required 20x dilutions for selected analytes: 

EGG583 BRLTN01-MW102-011 Perfluorobutanesulfonate (PFBS), Perfluorohexanoic acid (PFHxA), 
Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS) 

Detection limits were adjusted accordingly for these analytes. 

High concentrations of target analytes were detected in several samples during pre-screening. These samples were 
diluted prior to analysis, with the following selected analytes requiring further dilutions: 

EGG577 BRLTN01-003-SW-001 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS) 

EGG578 BRLTN01-003-SW-901 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS) 

EGG580 BRLTN03-003-SW-001 Perfluorooctanesulfonate (PFOS) 

EGG583 BRLTN01-MW102-011 Perfluorobutanesulfonate (PFBS), Perfluorohexanoic acid (PFHxA), 
Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS) 

EGG584 BRLTN01-MW103-009 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS) 

EGG585 BRLTN01-MW103-909 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS) 

EGG586 BRLTN01-002-GW-015 Perfluorohexanesulfonate (PFHxS) 

EGG587 BRLTN01-TRENCHSUMP-001 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS) 

EGG588 BRLTN01-VIMW14L-008 Perfluorohexanesulfonate (PFHxS) 

EGG615 BRLTN03-002-GW-022 Perfluorooctanesulfonate (PFOS) 

EGG616 BRLTN03-001-GW-022 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS) 

EGG617 BRLTN02-001-GW-027 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS), 6:2 
Fluorotelomersulfonate (6:2FTS) 

EGG618 BRLTN01-001-GW-013 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS), 6:2 
Fluorotelomersulfonate (6:2FTS) 

Detection limits were adjusted accordingly for these samples. 

The following sample was initially analyzed on QC batch 4963000 (2017/05/05): 

EGG577 BRLTN01-003-SW-001 

Due to failure of QC acceptance criteria on this batch, this sample was re-extracted and re-analyzed on QC batch 
4974570 (2017/05/09) past the method defined hold time.  

All other water samples were initially analyzed on QC batch 4963931 (2017/05/03). The concentration of 6:2 
Fluorotelomersulfonate (6:2FTS) in the Blank (Method Blank) was above the defined upper control limit in this batch. 
As a result, samples were re-extracted and re-analyzed for this analyte on QC batch 4978406 (2017/05/11) past the 
method defined hold time, with the exception of the following sample:  

EGG607 BRLTN05-001-GW-017 

This sample could not be re-extracted due to limited sample volume, and the result for 6:2 Fluorotelomersulfonate 
(6:2FTS) was reported from QC batch 4963931 (2017/05/03) and should be used with discretion. 
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Because of their chemical structures, per- and polyfluorinated alkyl substances (PFAS) are chemically and biologically 
stable in the environment and resist typical environmental degradation processes. This would suggest the hold time 
exceedance would not have a significant impact on the data quality. 

Data was evaluated in accordance with acceptance criteria specified in DoD QSM 5.1. 
 
 
QC Samples 

Matrix Spike and Matrix Spike Duplicate (MS/MSD) was required on the following samples: 

EGG577 BRLTN01-003-SW-001 
EGG584 BRLTN01-MW103-009 

Due to high concentrations of target analytes in the native samples, Matrix Duplicates (MDs) were prepared instead 
for these samples, in addition to Spike Duplicates (LCS Duplicates). 
 
 
Extracted Internal Standard Analytes 

Isotopically labeled 13C2-Perfluorododecanoic acid (MPFDoA) is used as an internal standard to quantify native 
Perfluorododecanoic acid (PFDoA). The recovery observed for this extracted internal standard analyte was below the 
defined lower control limit (LCL) for the following sample: 

EGG607 BRLTN05-001-GW-017 

When quantifying analytes using isotope dilution techniques, the extracted internal standard analytes differ from the 
native compounds only in the presence of the stable isotopes.  The physical and chemical behavior of each extracted 
internal standard analyte is virtually identical to its unlabeled or “native” analog.  Any loss (or apparent gain) of the 
native compound that may occur during any of the sample preparation, extraction, cleanup or determinative steps 
will be mirrored by a similar loss (or apparent gain) of the extracted internal standard analyte, and as such can be 
accounted for and corrected.  Therefore, the quantification of these target compounds is not affected by the low (or 
high) recoveries, provided the instrument response for the native and labeled compounds is distinguishable from the 
instrument or background noise. 
 
 
Quantitation of PFAS 

Many PFAS (e.g. PFOS) have several isomeric forms that may show up as separate or partially-merged peaks in the 
analytical chromatograms. These peaks will be integrated and the areas summed such that the result represents the 
concentration of the sum of the linear and branched isomers, per USEPA (2009). Instrumentation is calibrated using 
certified quantitative standards containing only the linear isomer for all target analytes, except Perfluorooctane 
sulfonate (PFOS) and Perfluorohexane sulfonate (PFHxS), which are calibrated using certified branched and linear 
isomer mixtures. As additional certified reference materials containing branched and linear isomers become 
commercially available, they will be incorporated into the analytical method. 
 
 
 
Sin Chii Chia, B.Sc. 
schia@maxxam.ca 
Office 905 817 5700 

M2032.0001 D-11 10/19/17



PROJECT NARRATIVE

Maxxam Analytics
Client Project #: M2032.0001 (SAVANNAH)

Client:    Aerostar SES LLC
Client Project: M2032.0001 (SAVANNAH)  

I. SAMPLE RECEIPT/ANALYSIS

a) Sample Listing

Maxxam Client Date Date Date Date Initial
ID Sample ID Sampled Received Prepped Run Calibration

PFOS and PFOA in soil by SPE/LCMS
EGG575 BRLTN01-003-SD-001 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG576 BRLTN01-003-SD-901 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG579 BRLTN03-003-SD-001 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG581 BRLTN02-004-SD-001 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG589 BRLTN03-002-SS-001 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG590 BRLTN03-002-SO-015 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG592 BRLTN03-001-SS-001 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG593 BRLTN03-001-SO-014 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09 & 2017/05/27
EGG594 BRLTN02-001-SS-001 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG595 BRLTN02-001-SS-901 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG596 BRLTN02-001-SO-020 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG597 BRLTN02-002-SS-001 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG598 BRLTN02-003-SS-001 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG599 BRLTN02-002-SO-020 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG600 BRLTN02-003-SO-025 2017/04/18 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG602 BRLTN01-002-SO-007 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG603 BRLTN01-002-SO-907 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG604 BRLTN05-001-SS-001 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG605 BRLTN05-001-SS-901 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG606 BRLTN05-001-SO-014 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG608 BRLTN05-003-SS-001 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG609 BRLTN05-003-SO-032 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG610 BRLTN05-002-SS-001 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG611 BRLTN05-002-SO-028 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
EGG612 BRLTN05-002-SO-928 2017/04/19 2017/04/21 2017/05/03 2017/05/09 2017/05/09
PFOS and PFOA in water by SPE/LCMS
EGG574 BRLTN-RS-001 2017/04/18 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG577 BRLTN01-003-SW-001 2017/04/18 2017/04/21 2017/05/09 2017/05/12 2017/05/09
EGG577 Dup BRLTN01-003-SW-001 2017/04/18 2017/04/21 2017/05/09 2017/05/12 2017/05/09
EGG578 BRLTN01-003-SW-901 2017/04/18 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG580 BRLTN03-003-SW-001 2017/04/18 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG582 BRLTN02-004-SW-001 2017/04/18 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG583 BRLTN01-MW102-011 2017/04/18 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG584 BRLTN01-MW103-009 2017/04/18 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG584 Dup BRLTN01-MW103-009 2017/04/18 2017/04/21 2017/05/02 2017/05/03 2017/05/03
EGG585 BRLTN01-MW103-909 2017/04/18 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG586 BRLTN01-002-GW-015 2017/04/19 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG587 BRLTN01-TRENCHSUMP-001 2017/04/19 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG588 BRLTN01-V1MW14L-008 2017/04/19 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG591 BRLTN-SB-001 2017/04/18 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG601 BRLTN-RS-002 2017/04/19 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG607 BRLTN05-001-GW-017 2017/04/19 2017/04/21 2017/05/02 2017/05/03 2017/05/03
EGG613 BRLTN05-002-GW-033 2017/04/19 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG614 BRLTN05-002-GW-933 2017/04/19 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG615 BRLTN03-002-GW-022 2017/04/20 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG616 BRLTN03-001-GW-022 2017/04/20 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG617 BRLTN02-001-GW-027 2017/04/20 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11
EGG618 BRLTN01-001-GW-013 2017/04/20 2017/04/21 2017/05/11 2017/05/11 2017/05/03 & 2017/05/11

b) Shipping Problems: none encountered

Run Date is defined as the date of injection of the last calibration standard (12 hours or less) prior to the samples analyzed 
within that run sequence.  Therefore the time of calibration injection that defines the run date is always within 12 hours of 
the time of sample injection.
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c) Documentation Problems: Samples "BRLTN05-002-GW-033" and "BRLTN05-002-GW-933" were listed as soils on the CoC.
Proceeded with water analysis as the samples are liquid and the sample ID indicated GW.

II. SAMPLE PREP:

No problems encountered

III. SAMPLE ANALYSIS:

See also comments within the appropriate Certificate of Analysis

a) Hold Times: Due to rework requirements, the following samples were extracted for past the recommended hold time of
14 days:  Samples EGG574, EGG578, EGG580, EGG582, EGG583, EGG584, EGG585, EGG586, EGG587, EGG588, EGG591, EGG601, 
EGG613, EGG614, EGG615, EGG616, EGG617, and EGG618 for 6:2 FTS, sample EGG594 for PFOS, and sample EGG577 for all analytes.

b) Instrument Calibration: all within control limits

c) Quality Control: All applicable QC meets control criteria, except where otherwise noted.

d) All analytes requiring manual intergration(s) are noted on the sample chromatograms

I certify that this data package is in compliance with the terms and conditions of the contract, both technically and for other 
than the conditions detailed above.

In addition, I certify, that to the best of my knowledge and belief, the data as reported are true and accurate.  Release of the 
data contained in this data package has been authorized by the cognizant laboratory official or his/her designee, as verified 
by this signature.

2017/06/23
Date
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2.1 Sample Custody 

Maxxam Analytics International 
6740 Campobello Rd 

Mississauga, Ontario, Canada 
L5N 2L8 

1-800-668-0639 
www.maxxamanalytics.com 
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I hereby certify that to the best of my knowledge all analytical data presented in this report:

Has been checked for completeness.
Is accurate, legible and error free.
Has been conducted in accordance with approved SOP’s and that all deviations are clearly listed
in the Case Narrative.
This report has been generated in .pdf format.

Review Performed By:

Maxxam Analytics International
6740 Campobello Rd.

Mississauga, Ontario, Canada
L5N 2L8

1 800 668 0639
www.maxxamanalytics.com
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Glossary of Terms 
 
 
 

Detection Limit (DL) this can also be called Method Detection Limit (MDL): The 
lowest concentration or amount of the target analyte that can be identified, 
measured, and reported with confidence that the analyte concentration is not a 
false positive value. (Clarification): The smallest analyte concentration that can be 
demonstrated to be different from zero or a blank concentration at the 99% level 
of confidence. At the DL, the false positive rate (Type I error) is 1%. 
 
Limit of Detection (LOD): An estimate of the minimum amount of a substance 
that an analytical process can reliably detect. An LOD is analyte- and matrix-
specific and may be laboratory-dependent. (Clarification): The smallest amount or 
concentration of a substance that must be present in a sample in order to be 
detected at a high level of confidence (99%). At the LOD, the false negative rate 
(Type II error) is 1%. 
 
Limits of Quantitation (LOQ) this can also be called Reporting Detection Limit 
(RDL): The minimum levels, concentrations, or quantities of a target variable (e.g., 
target analyte) that can be reported with a specified degree of confidence.  
(Clarification): The lowest concentration that produces a quantitative result 
within specified limits of precision and bias. For DoD projects, the LOQ shall be set 
at or above the concentration of the lowest initial calibration standard. 
 
Acceptance Criteria are values used by the laboratory to determine that a process 
is in control. 
 
Accuracy is the degree of agreement of a measured value with the true or 
expected value. 
 
Calibration Standards are a set of solutions containing the analytes of interest at 
a specified concentration. 
 
Calibration Verification Standard consists of a calibration standard solution of 
intermediate concentration (mid-point initial calibration level) used to access 
whether the initial calibration is still valid 
 
Certified Reference Material is a stable homogenous material that is certified by 
repetitive analysis from a supplier who is certified to generate said materials. 
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Internal Standard a deuterated or 13C-labelled analyte that is added to a sample 
extract prior to instrumental analysis to compensate for injection variability. 
 
Isomer is a member of a group of compounds that differ from each other only in 
the locations of a specific number of common substituent atoms or groups of 
atoms on the parent compound. 
 
Method Blank is a laboratory control sample using reagents that are known to be 
free of contamination. 
 
Precision is the degree of agreement between the data generated from repetitive 
measurements under specific conditions. 
 
Quality Assurance is a system of activities whose purpose is to provide the 
producer or user of a product with the assurance that the product meets a 
defined standard of quality. 
 
Quality Control is the overall system of activities whose purpose is to control the 
quality of a product so that it meets the needs of the end user. 
 
RSD is the relative standard deviation. 
 
Blank Spike is a laboratory control sample that has been fortified with native 
analytes of interest. 
 
Window Defining Mixture is a solution containing only the earliest and latest 
eluting congeners within each homologous group of target analytes on a specified 
GC column. 
 
RPD or Relative Percent Difference. A measure used to compare duplicate sample 
analysis. 
 
EMPC/NDR – Peak detected does not meet ratio criteria and has resulted in a 
higher detection limit. 
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Maxxam Job: B780516 – Soil Analysis 

Sample Analysis 

Soil samples were initially pre-screened and estimated concentrations were obtained so that samples could be 
appropriately diluted for quantitative analysis on QC batch 4972291 (2017/05/13). Due to high concentrations, 
dilutions were required for selected analytes in the following samples: 

EGH831 BRLTN04-002-SO-010 Perfluorooctanesulfonate (PFOS) 

EGH850 BRLTN-WS-001 Perfluorooctanesulfonate (PFOS), Perfluorooctane sulfonamide (PFOSA) 

Detection limits were adjusted accordingly. 
 
A typographical error was made when this QC batch was submitted for instrumental analysis. Sample EGH831 
(BRLTN04-002-SO-010, 100x dilution) was incorrected entered as EGH833 (100x dilution). The error was noted and a 
comment was added to the quantitation results table as well as the batch printout (worklist report). The result from 
this sample was correctly reported for sample EGH831. 

Data was evaluated in accordance with acceptance criteria specified in DoD QSM 5.1. 
 
 
Extracted Internal Standard Analytes 

Isotopically labeled 13C2-Perfluorotetradecanoic acid (MPFTeDA) is used as an internal standard to quantify native 
Perfluorotridecanoic acid (PFTrDA) & Perfluorotetradecanoic acid (PFTeDA). The recoveries observed for this 
extracted internal standard analyte were below the defined lower control limit (LCL) for the following samples: 

EGH834 BRLTN04-003-SO-011 
EGH836 BRLTN04-004-SS-001 
 
When quantifying analytes using isotope dilution techniques, the extracted internal standard analytes differ from the 
native compounds only in the presence of the stable isotopes.  The physical and chemical behavior of each extracted 
internal standard analyte is virtually identical to its unlabeled or “native” analog.  Any loss (or apparent gain) of the 
native compound that may occur during any of the sample preparation, extraction, cleanup or determinative steps 
will be mirrored by a similar loss (or apparent gain) of the extracted internal standard analyte, and as such can be 
accounted for and corrected.  Therefore, the quantification of these target compounds is not affected by the low (or 
high) recoveries, provided the instrument response for the native and labeled compounds is distinguishable from the 
instrument or background noise. 
 
 
Quantitation of PFAS 

Many PFAS (e.g. PFOS) have several isomeric forms that may show up as separate or partially-merged peaks in the 
analytical chromatograms. These peaks will be integrated and the areas summed such that the result represents the 
concentration of the sum of the linear and branched isomers, per USEPA (2009). Instrumentation is calibrated using 
certified quantitative standards containing only the linear isomer for all target analytes, except Perfluorooctane 
sulfonate (PFOS) and Perfluorohexane sulfonate (PFHxS), which are calibrated using certified branched and linear 
isomer mixtures. As additional certified reference materials containing branched and linear isomers become 
commercially available, they will be incorporated into the analytical method. 
 
 
 
Sin Chii Chia, B.Sc. 
schia@maxxam.ca 
Office 905 817 5700 
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Maxxam Job: B780516 – Water Analysis 

Sample Analysis 

Water samples were initially pre-screened and estimated concentrations were obtained so that samples could be 
appropriately diluted for quantitative analysis on QC batch 4968581 (2017/05/09). The following sample required 5x 
dilution for Perfluorohexanesulfonate (PFHxS): 

EGH843 BRLTN04-001-GW-013 

Detection limit was adjusted accordingly for this analyte. 

High concentrations of target analytes were detected in several samples during pre-screening. These samples were 
diluted prior to analysis, with selected analytes requiring further dilutions: 

EGH845 BRLTN01-MW-V1BP2-009 Perfluorooctanesulfonate (PFOS) 

EGH846 BRLTN01-MW-BP3-012 Perfluorohexanesulfonate (PFHxS) 

EGH847 BRLTN02-003-GW-032 Perfluorohexanesulfonate (PFHxS), Perfluorooctanesulfonate (PFOS) 

EGH848 BRLTN02-002-GW-029 Perfluorooctanesulfonate (PFOS) 

EGH849 BRLTN-WW-001 Perfluorooctanesulfonate (PFOS) 

Detection limits were adjusted accordingly for these samples. 

Data was evaluated in accordance with acceptance criteria specified in DoD QSM 5.1. 
 
 
Extracted Internal Standard Analytes 

Isotopically labeled 13C2-6:2 Fluorotelomersulfonate (M2-6:2FTS) and 13C2-8:2 Fluorotelomersulfonate (M2-8:2FTS) 
are used as internal standards to quantify native 6:2 Fluorotelomersulfonate (6:2FTS) and 8:2 Fluorotelomersulfonate 
(8:2FTS) respectively. The recoveries observed for selected extracted internal standard analytes were above the 
defined upper control limit (UCL) for the following samples: 

EGH843 BRLTN04-001-GW-013 (M2-6:2FTS) 
EGH849 BRLTN-WW-001  (M2-6:2FTS, M2-8:2FTS) 

When quantifying analytes using isotope dilution techniques, the extracted internal standard analytes differ from the 
native compounds only in the presence of the stable isotopes.  The physical and chemical behavior of each extracted 
internal standard analyte is virtually identical to its unlabeled or “native” analog.  Any loss (or apparent gain) of the 
native compound that may occur during any of the sample preparation, extraction, cleanup or determinative steps 
will be mirrored by a similar loss (or apparent gain) of the extracted internal standard analyte, and as such can be 
accounted for and corrected.  Therefore, the quantification of these target compounds is not affected by the low (or 
high) recoveries, provided the instrument response for the native and labeled compounds is distinguishable from the 
instrument or background noise. 
 
 
Quantitation of PFAS 

Many PFAS (e.g. PFOS) have several isomeric forms that may show up as separate or partially-merged peaks in the 
analytical chromatograms. These peaks will be integrated and the areas summed such that the result represents the 
concentration of the sum of the linear and branched isomers, per USEPA (2009). Instrumentation is calibrated using 
certified quantitative standards containing only the linear isomer for all target analytes, except Perfluorooctane 
sulfonate (PFOS) and Perfluorohexane sulfonate (PFHxS), which are calibrated using certified branched and linear 
isomer mixtures. As additional certified reference materials containing branched and linear isomers become 
commercially available, they will be incorporated into the analytical method. 
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PROJECT NARRATIVE

Maxxam Analytics
Client Project #: M2032.0001 (SAVANNAH)

Client:    Aerostar SES LLC
Client Project: M2032.0001 (SAVANNAH)  

I. SAMPLE RECEIPT/ANALYSIS

a) Sample Listing

Maxxam Client Date Date Date Date Initial
ID Sample ID Sampled Received Prepped Run Calibration

PFOS and PFOA in soil
EGH830 BRLTN04-002-SS-001 2017/04/20 2017/04/22 2017/05/05 2017/05/13 2017/05/13
EGH831 BRLTN04-002-SO-010 2017/04/20 2017/04/22 2017/05/05 2017/05/13 2017/05/13
EGH833 BRLTN04-003-SS-001 2017/04/20 2017/04/22 2017/05/05 2017/05/13 2017/05/13
EGH834 BRLTN04-003-SO-011 2017/04/20 2017/04/22 2017/05/05 2017/05/13 2017/05/13
EGH836 BRLTN04-004-SS-001 2017/04/20 2017/04/22 2017/05/05 2017/05/13 2017/05/13
EGH838 BRLTN04-004-SO-013 2017/04/20 2017/04/22 2017/05/05 2017/05/13 2017/05/13
EGH841 BRLTN04-001-SS-001 2017/04/20 2017/04/22 2017/05/05 2017/05/13 2017/05/13
EGH842 BRLTN04-001-SO-009 2017/04/20 2017/04/22 2017/05/05 2017/05/13 2017/05/13
EGH844 BRLTN01-001-SO-008 2017/04/20 2017/04/22 2017/05/05 2017/05/13 2017/05/13
EGH850 BRLTN-WS-001 2017/04/21 2017/04/22 2017/05/05 2017/05/13 2017/05/13
PFOS and PFOA in water
EGH832 BRLTN04-002-GW-018 2017/04/20 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH835 BRLTN04-003-GW-018 2017/04/20 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH837 BRLTN-RS-003 2017/04/20 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH839 BRLTN04-004-GW-018 2017/04/20 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH840 BRLTN04-004-GW-918 2017/04/20 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH843 BRLTN04-001-GW-013 2017/04/20 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH845 BRLTN01-MW-V1BP2-009 2017/04/20 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH846 BRLTN01-MW-BP3-012 2017/04/20 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH847 BRLTN02-003-GW-032 2017/04/21 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH848 BRLTN02-002-GW-029 2017/04/21 2017/04/22 2017/05/04 2017/05/09 2017/05/09
EGH849 BRLTN-WW-001 2017/04/21 2017/04/22 2017/05/04 2017/05/09 2017/05/09

b) Shipping Problems: none encountered

c) Documentation Problems: none encountered

II. SAMPLE PREP:

No problems encountered

III. SAMPLE ANALYSIS:

See also comments within the appropriate Certificate of Analysis

a) Hold Times: all within recommended hold times

b) Instrument Calibration: all within control limits

c) Quality Control: All applicable QC meets control criteria, except where otherwise noted.

d) All analytes requiring manual intergration(s) are noted on the sample chromatograms

Run Date is defined as the date of injection of the last calibration standard (12 hours or less) prior to the samples 
analyzed within that run sequence.  Therefore the time of calibration injection that defines the run date is always within 
12 hours of the time of sample injection.
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I certify that this data package is in compliance with the terms and conditions of the contract, both technically and for 
other than the conditions detailed above.

In addition, I certify, that to the best of my knowledge and belief, the data as reported are true and accurate.  Release of 
the data contained in this data package has been authorized by the cognizant laboratory official or his/her designee, as 
verified by this signature.

2017/06/15
Date
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2.1 Sample Custody 

Maxxam Analytics International 
6740 Campobello Rd 

Mississauga, Ontario, Canada 
L5N 2L8 

1-800-668-0639 
www.maxxamanalytics.com 
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I. INTRODUCTION 

Task Order Title:  M2032.0001 (Savannah) Burlington 

Contract:  W9128F-15-D-0051 

MECX Project No.: 1529.001H.01

Sample Delivery Groups:  B780315, B780516 

Project Manager:  Jenny Vance 

Matrix:  Soil/Water 

QC Level:  Stage 2B, Stage 4 

No. of Samples:  66 

Laboratory:  Maxxam  

TABLE 1 - SAMPLE IDENTIFICATION 

Sample Name Lab Sample 
Name 

Matrix Collection Method Validation 
Level 

BRLTN01-001-SO-008 EGH844 SO 2017-04-20 14:05 E537M Stage 2B 

BRLTN01-MW-BP3-012 EGH846 WG 2017-04-20 16:28 E537M Stage 4 

BRLTN01-MW-V1BP2-009 EGH845 WG 2017-04-20 17:05 E537M Stage 2B 

BRLTN02-002-GW-029 EGH848 WG 2017-04-21 08:36 E537M Stage 2B 

BRLTN02-003-GW-032 EGH847 WG 2017-04-21 09:00 E537M Stage 2B 

BRLTN04-001-GW-013 EGH843 WG 2017-04-20 13:12 E537M Stage 2B 

BRLTN04-001-SO-009 EGH842 SO 2017-04-20 13:00 E537M Stage 2B 

BRLTN04-001-SS-001 EGH841 SO 2017-04-20 12:35 E537M Stage 2B 

BRLTN04-002-GW-018 EGH832 WG 2017-04-20 09:10 E537M Stage 2B 

BRLTN04-002-SO-010 EGH831 SO 2017-04-20 08:45 E537M Stage 2B 

BRLTN04-002-SS-001 EGH830 SO 2017-04-20 08:20 E537M Stage 2B 

BRLTN04-003-GW-018 EGH835 WG 2017-04-20 10:20 E537M Stage 2B 

BRLTN04-003-SO-011 EGH834 SO 2017-04-20 10:00 E537M Stage 2B 

BRLTN04-003-SS-001 EGH833 SO 2017-04-20 09:40 E537M Stage 2B 

BRLTN04-004-GW-018 EGH839 WG 2017-04-20 12:00 E537M Stage 2B 

BRLTN04-004-GW-918 EGH840 WG 2017-04-20 12:00 E537M Stage 2B 

BRLTN04-004-SO-013 EGH838 SO 2017-04-20 11:30 E537M Stage 2B 

BRLTN04-004-SS-001 EGH836 SO 2017-04-20 11:00 E537M Stage 4 
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Sample Name Lab Sample 
Name 

Matrix Collection Method Validation 
Level 

BRLTN-RS-003 EGH837 WQ 2017-04-20 11:10 E537M Stage 2B 

BRLTN-WS-001 EGH850 SO 2017-04-21 12:20 E537M Stage 2B 

BRLTN-WW-001 EGH849 WG 2017-04-21 12:15 E537M Stage 2B 

BRLTN01-001-GW-013 EGG618 WG 2017-04-20 14:25 E537M Stage 2B 

BRLTN01-002-GW-015 EGG586 WG 2017-04-19 08:50 E537M Stage 4 

BRLTN01-002-SO-007 EGG602 SO 2017-04-19 08:40 E537M Stage 2B 

BRLTN01-002-SO-907 EGG603 SO 2017-04-19 08:40 E537M Stage 4 

BRLTN01-003-SD-001 EGG575 SE 2017-04-18 13:10 E537M Stage 4 

BRLTN01-003-SD-901 EGG576 SE 2017-04-18 13:10 E537M Stage 2B 

BRLTN01-003-SW-001 EGG577 WS 2017-04-18 13:10 E537M Stage 2B 

BRLTN01-003-SW-901 EGG578 WS 2017-04-18 13:10 E537M Stage 2B 

BRLTN01-MW102-011 EGG583 WG 2017-04-18 16:45 E537M Stage 2B 

BRLTN01-MW103-009 EGG584 WG 2017-04-18 17:52 E537M Stage 2B 

BRLTN01-MW103-909 EGG585 WG 2017-04-18 17:52 E537M Stage 2B 

BRLTN01-TRENCHSUMP-001 EGG587 WG 2017-04-19 11:30 E537M Stage 4 

BRLTN01-V1MW14L-008 EGG588 WG 2017-04-19 13:21 E537M Stage 2B 

BRLTN02-001-GW-027 EGG617 WG 2017-04-20 14:35 E537M Stage 2B 

BRLTN02-001-SO-020 EGG596 SO 2017-04-18 14:05 E537M Stage 2B 

BRLTN02-001-SS-001 EGG594 SO 2017-04-18 12:55 E537M Stage 2B 

BRLTN02-001-SS-901 EGG595 SO 2017-04-18 12:55 E537M Stage 4 

BRLTN02-002-SO-020 EGG599 SO 2017-04-18 15:30 E537M Stage 2B 

BRLTN02-002-SS-001 EGG597 SO 2017-04-18 14:45 E537M Stage 2B 

BRLTN02-003-SO-025 EGG600 SO 2017-04-18 17:05 E537M Stage 2B 

BRLTN02-003-SS-001 EGG598 SO 2017-04-18 16:00 E537M Stage 2B 

BRLTN02-004-SD-001 EGG581 SE 2017-04-18 15:00 E537M Stage 2B 

BRLTN02-004-SW-001 EGG582 WS 2017-04-18 14:54 E537M Stage 2B 

BRLTN03-001-GW-022 EGG616 WG 2017-04-20 13:03 E537M Stage 2B 

BRLTN03-001-SO-014 EGG593 SO 2017-04-18 11:20 E537M Stage 2B 

BRLTN03-001-SS-001 EGG592 SO 2017-04-18 10:37 E537M Stage 2B 
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Sample Name Lab Sample 
Name 

Matrix Collection Method Validation 
Level 

BRLTN03-002-GW-022 EGG615 WG 2017-04-20 12:13 E537M Stage 2B 

BRLTN03-002-SO-015 EGG590 SO 2017-04-18 09:45 E537M Stage 2B 

BRLTN03-002-SS-001 EGG589 SO 2017-04-18 08:52 E537M Stage 2B 

BRLTN03-003-SD-001 EGG579 SE 2017-04-18 13:56 E537M Stage 2B 

BRLTN03-003-SW-001 EGG580 WS 2017-04-18 13:56 E537M Stage 2B 

BRLTN05-001-GW-017 EGG607 WG 2017-04-19 11:15 E537M Stage 2B 

BRLTN05-001-SO-014 EGG606 SO 2017-04-19 11:00 E537M Stage 2B 

BRLTN05-001-SS-001 EGG604 SO 2017-04-19 10:25 E537M Stage 2B 

BRLTN05-001-SS-901 EGG605 SO 2017-04-19 10:25 E537M Stage 2B 

BRLTN05-002-GW-033 EGG613 WG 2017-04-19 16:55 E537M Stage 2B 

BRLTN05-002-GW-933 EGG614 WG 2017-04-19 16:55 E537M Stage 2B 

BRLTN05-002-SO-028 EGG611 SO 2017-04-19 16:25 E537M Stage 2B 

BRLTN05-002-SO-928 EGG612 SO 2017-04-19 16:25 E537M Stage 2B 

BRLTN05-002-SS-001 EGG610 SO 2017-04-19 15:00 E537M Stage 2B 

BRLTN05-003-SO-032 EGG609 SO 2017-04-19 14:17 E537M Stage 2B 

BRLTN05-003-SS-001 EGG608 SO 2017-04-19 11:45 E537M Stage 2B 

BRLTN-RS-001 EGG574 WQ 2017-04-18 12:50 E537M Stage 2B 

BRLTN-RS-002 EGG601 WQ 2017-04-19 07:30 E537M Stage 2B 

BRLTN-SB-001 EGG591 WQ 2017-04-18 09:19 E537M Stage 2B 
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II. SAMPLE MANAGEMENT 

According to the case narrative and the chains-of-custody (COCs) provided by the laboratory for 
sample delivery groups (SDGs) B780315, B780516: 

Cooler temperatures listed on the COCs were within the temperature limits of <6ᵒC and 
>0ᵒC. 

Field and laboratory personnel signed and dated the COCs. 
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TABLE 2 - DATA QUALIFIER REFERENCE 

Qualifier Definition 
R The sample results are rejected because of serious deficiencies in the ability to analyze the 

sample and to meet quality control (QC) criteria. The presence or absence of the analyte 
cannot be verified. 

U The analyte was analyzed for but was nondetect (ND) above the reported sample 
quantification limit. 

B The reported concentration is less than 5 times the concentration reported in an associated 
field or lab blank. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. J- denotes a low bias for the sample results and J+ 
for a high bias. 

UJ The material was analyzed for but was ND. The associated value is an estimate and may be 
inaccurate or imprecise. 

 
TABLE 3 - REASON CODE REFERENCE 

Reason 
Code Definition 

01 Sample received outside of 4+/-2 degrees Celsius (°C) 
01A Improper sample preservation 
02 Holding time exceeded 

02A Extraction 
02B Analysis 
03 Instrument performance – outside criteria 

03A* Bromofluorobenzene (BFB)
03B* Decafluorotriphenylphosphine (DFTPP) 
03C* dichlorodiphenyltrichloroethane (DDT) and/or endrin % breakdown exceeds criteria 
03D Retention time windows 
03E Resolution 
04 ICAL results outside specified criteria 

04A Compound mean RRF QC criteria not met 
04B Individual % RSD criteria not met 
04C r < 0.995 or r2 < 0.99 
04D ICAL % Recovery 
05 Continuing calibration results outside specified criteria 
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Reason 
Code Definition 

05A Compound mean RRF QC criteria not met 
05B Compound % Difference QC criteria not met
06 Result qualified as a result of the 5x/10x blank correction 

06A Method or preparation blank 
06B ICB or CCB 
06C ER 
06D TB 
06E FB 
07 Surrogate recoveries outside control limits 

07A Sample 
07B Associated MB or LCS 
08 MS/MSD/Duplicate results outside criteria 

08A MS and/or MSD recovery not within control limits (accuracy) 
08B % RPD outside acceptance criteria (precision) 
09* Post digestion spike outside criteria graphite furnace atomic absorption (GFAA) 
10 Internal standards outside specified control limits 

10A Recovery 
10B Retention time 
11 LCS recoveries outside specified limits 

11A Recovery 
11B % RPD (if run in duplicate) 
12* Interference check standard 
13* Serial dilution 
14* Tentatively identified compounds 
15 Quantification 
16 Multiple results available; alternate analysis preferred 
17 Field duplicate RPD criteria is exceeded 

18* Percent difference between original and second column exceeds QC criteria 
19 Professional judgment was used to qualify the data 

20* Pesticide clean-up checks 
21 Target compound identification 
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Reason 
Code Definition 

22* Radiological calibration 
23* Radiological quantification
24 Reported result and/or lab qualifier revised to reflect validation findings 
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III. METHOD ANALYSIS – PERFLUORINATED COMPOUNDS BY MODIFIED EPA METHOD 537 

L. Calvin of MECX reviewed these SDGs July 6 to July 10, 2017 

III.1. HOLDING TIMES 

SDGs B780315, B780516 
The holding times specified in the QAPP were met. Samples were extracted within 28 days of 
collection and analyzed within 45 days of extraction. 

III.2. CALIBRATION 

Calibration criteria were met, with exceptions noted in the tables below. 

INITIAL CALIBRATION 

SDGs B780315, B780516  
Initial calibration criteria were met. Recoveries were within 70-130% for the lowest level of each 
initial calibration and 75-125% for the remaining levels, and all correlation coefficient r2 values were 
within the control limit of ≥0.990. The calculated peak asymmetry factors were within the control 
range of 0.8-1.5. MECX noted the laboratory utilized as the calibration method a weighted (1/X) 
linear initial calibration standard curve not forced through zero. 

CONTINUING CALIBRATION 

SDGs B780315, B780516 
The initial calibration verification (ICV) and continuing calibration verification (CCV) recoveries were 
within the control limits of 75-125%. Low-level check standard (ICS) recoveries were within the 
control limits of 70-130%. 

III.3. QUALITY CONTROL SAMPLES 

METHOD BLANKS 

The method blanks associated with the analyses of the soil and water samples had no target analyte 
detects above the respective soil and water detection limits (DLs), with exceptions noted in the table 
below. The method blank detects were not sufficient to qualify most results above the LOQ. Remaining 
detects were qualified as nondetects (U) at the LOD if detected below the LOD, or at the level of 
contamination if detected above. 

Table 4-Method Blank Detects 

SDG B780315 

Method Blank Batch Detect Concentration Affected Samples 
4963931 6:2-FTS 0.014 μg/L   BRLTN05-001-GW-017 

4966650 6:2-FTS 0.27 μg/Kg 

BRLTN01-003-SD-001 
BRLTN01-003-SD-901 
BRLTN03-003-SD-001 
BRLTN02-004-SD-001 
BRLTN03-002-SS-001 
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Method Blank Batch Detect Concentration Affected Samples 
BRLTN03-002-SO-015 
BRLTN03-001-SS-001 
BRLTN03-001-SO-014 
BRLTN02-002-SS-001 
BRLTN02-003-SS-001 
BRLTN02-002-SO-020 
BRLTN05-001-SS-001 
BRLTN05-001-SS-901 
BRLTN05-001-SO-014 
BRLTN05-003-SS-001 
BRLTN05-003-SO-032 

 

4966650 PFDA 0.27 μg/Kg ND in associated samples 

4966672 PFTeDA 0.19 μg/Kg 

BRLTN01-002-SO-007 
BRLTN05-002-SS-001 
BRLTN05-002-SO-028 
BRLTN05-002-SO-928 

 

LABORATORY CONTROL SAMPLES 

SDGs B780315, B780516 
Recoveries affecting sample data were within the control limits of 70-130%, and RPDs for LCS/LCSD 
pairs were within the control limit of ≤30%. 

SURROGATE RECOVERY 

Surrogate recoveries were not evaluated in samples analyzed at dilutions of 10× or greater, as the 
surrogates were considered diluted out. Individual analytes reported from those dilutions were not 
qualified. Surrogate standard recoveries were within the QAPP control limits of 80-140% for soils 
and 70-130% for waters, with exceptions listed in the tables below. Results associated with the 
recovery outliers were qualified as estimated (J or UJ) in the affected site samples.

Table 5-Surrogate Recoveries 

SDG B780315 
Surrogate Sample Recovery Affected Target Analytes 

13C4-perfluorooctanesulfonate 

BRLTN01-V1MW14L-008 
BRLTN02-001-SS-001 
BRLTN02-003-SS-001 
BRLTN02-003-SO-025 
BRLTN05-001-SS-001 
BRLTN05-001-SS-901 
BRLTN05-001-SO-014 
BRLTN05-001-GW-017 

69 
79 
70 
70 
71 
63 
73 
64 

All sulfonate analytes 
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Surrogate Sample Recovery Affected Target Analytes 
BRLTN05-003-SS-001 
BRLTN05-003-SO-032 
BRLTN05-002-SO-028 
BRLTN05-002-SO-928 
BRLTN05-002-GW-933 
BRLTN02-001-GW-027 

 

60 
64 
57 
59 
66 
68 

 

13C4-perfluorooctanoic acid 

BRLTN03-002-SO-015 
BRLTN03-001-SS-001 
BRLTN02-003-SS-001 
BRLTN02-002-SO-020 
BRLTN02-003-SO-025 
BRLTN05-001-SS-901 
BRLTN05-001-SO-014 
BRLTN05-001-GW-017 
BRLTN05-003-SS-001 
BRLTN05-003-SO-032 
BRLTN05-002-SO-028 
BRLTN05-002-SO-928 
BRLTN05-002-GW-933 

 

75 
76 
71 
71 
73 
66 
76 
65 
71 
63 
60 
66 
66 

 

All acid analytes 

13C8-perfluorooctanesulfonamide 

BRLTN01-V1MW14L-008 
BRLTN03-002-SS-001 
BRLTN03-002-SO-015 
BRLTN03-001-SS-001 
BRLTN03-001-SO-014 
BRLTN02-001-SS-001 
BRLTN02-001-SO-020 
BRLTN02-002-SS-001 
BRLTN02-003-SS-001 
BRLTN02-002-SO-020 
BRLTN02-003-SO-025 
BRLTN05-001-SS-001 
BRLTN05-001-SS-901 
BRLTN05-001-SO-014 
BRLTN05-001-GW-017 
BRLTN05-003-SS-001 
BRLTN05-003-SO-032 
BRLTN05-002-SS-001 
BRLTN05-002-SO-028 
BRLTN05-002-SO-928 

66 
71 
60 
62 
69 
70 
72 
62 
52 
60 
58 
67 
58 
53 
54 
57 
51 
69 
47 
47 

PFOSA 
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Surrogate Sample Recovery Affected Target Analytes 
BRLTN05-002-GW-933 
BRLTN03-002-GW-022 

 

67 
58 

 

SDG B780516 
Surrogate Sample Recovery Affected Target 

Analytes 

13C4-perfluorooctanesulfonate 

BRLTN04-002-SS-001 
BRLTN04-003-SO-011 
BRLTN04-004-SS-001 
BRLTN04-004-SO-013 
BRLTN04-001-SS-001 
BRLTN04-001-SO-009 
BRLTN01-001-SO-008 

 

62% 
54% 
72% 
62% 
60% 
57% 
73% 

 

All sulfonate analytes 

13C4-perfluorooctanoic acid 

BRLTN04-002-SS-001 
BRLTN04-002-SO-010 
BRLTN04-003-SO-011 
BRLTN04-004-SS-001 
BRLTN04-004-SO-013 
BRLTN04-001-SS-001 
BRLTN04-001-SO-009 
BRLTN01-001-SO-008 
BRLTN-WS-001 

 

71% 
74% 
63% 
75% 
68% 
76% 
65% 
77% 
65% 

 

All acid analytes 

13C8-perfluorooctanesulfonamide 

BRLTN04-002-SS-001
BRLTN04-003-SS-001
BRLTN04-003-SO-011
BRLTN04-004-SS-001
BRLTN04-004-SO-013
BRLTN04-001-SS-001
BRLTN04-001-SO-009
BRLTN01-001-SO-008

 

74%
67%
60%
73%
66
73
61
72

 

PFOSA 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

MS/MSD analyses were performed on the samples listed below. Recoveries were not evaluated for 
target analytes present in the parent sample at concentrations >4× the spike amount, or in parent 
samples requiring dilutions of 10× or greater. Qualifications were not assigned for a single recovery 
outlier not occurring in both the MS and MSD of a pair, or for parent sample nondetects associated 
with high recoveries. Nondetects in the parent sample were not qualified for RPD outliers. With 
exceptions noted below, recoveries and RPDs affecting sample data were within the control limits of 
70-130% and ≤30%, respectively. 
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SDG B780315 
MS/MSD analyses were performed on samples BRLTN05-002-GW-033, BRLTN01-003-SD-001, 
BRLTN02-001-SS-001, and BRLTN01-002-SO-007 for all analytes, and on sample BRLTN02-001-SS-
001 for PFOS only. The RPD exceeded the control limit for PFOS in the MS/MSD of sample BRLTN02-
001-SS-001 at 42%. The parent sample detect for PFOS was qualified as estimated (J). Evaluated 
recoveries and remaining RPDs were within the control limits. 

Samples BRLTN01-003-SW-001 and BRLTN01-MW103-009 were designated on the COC for MS/MSD 
analyses; however, due to high concentrations of several target analytes in the native samples, the 
laboratory performed laboratory duplicate analyses instead. The laboratory duplicate analyses were 
not evaluated by the reviewer, as most RPDs were not calculated by the laboratory, and footnotes 
attributed RPD outliers to varying dilutions required. 

SDG B780516 
MS/MSD analyses were not performed on a sample in this SDG. MECX evaluated method accuracy 
and precision based on the LCS/LCSD results. 

III.4. FIELD QC SAMPLES 

MECX evaluated field QC samples, and if necessary, qualified based on method blanks and other 
laboratory QC results affecting the usability of the field QC data.  MECX used the remaining detects 
to evaluate the associated site samples.  Findings associated with field QC samples are summarized 
below. 

FIELD BLANKS AND EQUIPMENT BLANKS 

The field and equipment blanks and detects, if any, are listed in the tables below. The detected 
concentrations were not considered sufficient to qualify site sample results. 

Table 6-FB/EB Detects 

SDG B780315 
Field or Equipment Blank Detects Concentration 
BRLTN-SB-001 none N/A 
BRLTN-RS-001 none N/A 
BRLTN-RS-002 none N/A 

SDG B780516 
Field or Equipment Blank Detects Concentration 
BRLTN-RS-003 none N/A 

FIELD DUPLICATES 

Field duplicate pairs are listed below. RPDs for common detects above the LOQ were within the 
control limit of ≤30%, and detects below the LOQ in one or both samples of a pair were within the 
reasonable control limit of ±LOQ, with exceptions noted in the tables below. Target analyte results 
for the outlier RPDs were qualified as estimated (J) in both samples of a pair. 
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Table 7-FD RPDs 

SDG B780315 
Seven field duplicate pairs were identified in this SDG, as noted in the table below. 

Parent Sample Field Duplicate Target Analyte RPD Outliers
BRLTN01-003-SD-001 BRLTN01-003-SD-901 N/A none 
BRLTN01-003-SW-001 BRLTN01-003-SW-901 N/A none 
BRLTN01-MW103-009 BRLTN01-MW103-909 N/A none 
BRLTN02-001-SS-001 BRLTN02-001-SS-901 PFHxS 51% 

BRLTN01-002-SO-007 BRLTN01-002-SO-907 PFHxS 
PFOS 

51% 
68% 

BRLTN05-001-SS-001 BRLTN05-001-SS-901 N/A none 
BRLTN05-002-SO-028 BRLTN05-002-SO-928 N/A none 

SDG B780516 
One field duplicate pair was identified in this SDG, as noted in the table below. 

Parent Sample Field Duplicate Target Analyte RPD Outliers 
BRLTN04-004-GW-018 BRLTN04-004-GW-918 N/A none 

III.5. INTERNAL STANDARDS PERFORMANCE 

The applicable labeled internal standard recoveries were within the control limits of ±50% of the 
average peak areas of the initial calibration, except as noted in the tables below. Results for the 
associated target compounds were qualified as estimated (UJ or J) in the affected samples. 

Table 8-Internal Standards Percent Recovery 

SDG B780315 
Internal Standard % Recovery Affected Samples Associated Target Analyte(s) 
MPFDoA   49%   BRLTN05-001-GW-017 PFDoA 

MPFTeDA 48% 
21% 

 

BRLTN05-001-SS-901 
BRLTN05-001-GW-017 

 

PFTeDA and PFTrDA 

MPFUnA   41%   BRLTN05-002-SS-001 PFUnA 

MPFOSA
47% 
47% 
47% 

 

BRLTN05-003-SO-032 
BRLTN05-002-SO-028 
BRLTN05-002-SO-928 

 

PFOSA 

SDG B780516 
Internal Standard % Recovery Affected Samples Associated Target Analyte(s) 

MPFTeDA 45% 
46% 

 

BRLTN04-003-SO-011 
BRLTN04-004-SS-001 

 

PFTeDA and PFTrDA 

M2-6:2-FTS 152% 
209% 

 

BRLTN04-001-GW-013 
BRLTN-WW-001 

 

6:2-FTS 

M2-8:2-FTS 138% 
174% 

 

BRLTN04-001-GW-013 
BRLTN-WW-001 

 

8:2-FTS 
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III.6. COMPOUND IDENTIFICATION 

SDGs B780315, B780516 
Compound identification was verified for the following samples:  soil samples BRLTN01-003-SD-001, 
BRLTN02-001-SS-901, BRLTN01-002-SO-907 (SDG B780315), and BRLTN04-004-SS-001 (SDG 
780516), and water samples BRLTN01-002-GW-015, BRLTN01-TRENCHSUMP-001 (SDG B780315), 
and BRLTN01-MW-BP3-012 (SDG 780516). The laboratory analyzed for 18 perfluorinated 
compounds by modified EPA Method 537. Review of retention times and the ion chromatograms 
indicated no issues with compound identification. 

III.7. COMPOUND QUANTIFICATION AND REPORTED DETECTION LIMITS 

Calculations were verified and sample results reported on the sample result summaries were verified 
against the raw data for the samples listed above (see Compound Identification section). Quantitation 
verification was limited based upon the significant figures presented in the raw data and were 
therefore estimations of the actual sample amounts. The reviewer considered the concentration 
verified within that limitation. The laboratory calculated and reported compound-specific detection 
limits.  Detects below the LOQ were qualified as estimated (J).  Nondetects are valid to the LOD. 

Most samples were initially analyzed undiluted. Eleven of 25 soil samples and 13 of 16 water site 
samples in SDG 780315, and two of 10 soil samples and five of 10 water site samples in SDG 780516 
were reanalyzed at one or more dilutions to report various target analytes within the linear range of 
the calibration. Analytes were reported from the least dilute analysis possible of multiple dilutions 
to report all target analytes within the linear calibration range.  

The laboratory integrated isomeric forms for the PFCs with linear and branched isomers as is 
required by Revision 1.1 of EPA Method 537.   

III.8. SYSTEM PERFORMANCE 

SDGs B780315, B780516 
No issues were noted with system performance. 
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IV. SUMMARY AND CONCLUSIONS 

MECX evaluated a total of 1116 data records from field samples during the validation and qualified 
415 records (37.2% of the data) as nondetect (U) or estimated values (J/UJ).  The qualification was 
required for method blank contamination, surrogate recovery outliers, internal standard recovery 
outliers, MS/MSD precision outliers and field duplicate precision outliers.  Nondetect compounds 
were flagged (U) to indicate that the compound was analyzed for but not detected above the 
laboratory detection limit (MDL).  Specific qualification were discussed in the text above.   

Overall, the quality of the data was acceptable.  The precision (99.4%) was acceptable and while the 
accuracy results (61.4%) were lower, the accuracy was acceptable for the project.  Other data 
quality indicators (DQI) (representativeness, comparability and completeness) met the project 
objectives.  Each of these DQIs is discussed below.   

IV.1.PRECISION 

Precision is a measure of the agreement between duplicate sample measurements of the same 
quantity and is reflected in the relative percent difference (RPD) between spikes and the RPD for 
the field duplicate pair analysis.  Precision was measured at 99.4%.  Precision was considered 
acceptable for the project.   

IV.2. ACCURACY 

Accuracy is measured by the results from the recovery of known amounts of compounds or 
elements from laboratory control samples (LCS), matrix spikes (MS), internal standards and 
surrogate recoveries.  Method blank contamination is also considered relevant to project accuracy.  
The accuracy was 61.4%.  The lower accuracy value was largely due to the number of surrogate 
outliers in the soil samples.   

Surrogates are added to the sample prior to extraction and are an indication of extraction and 
injection efficiency. The surrogates failed to meet the laboratory’s QC acceptance criteria. The same 
surrogate compounds are also used as isotope dilution internal standards for specific target 
analytes.  Sample concentrations were quantified by isotope dilution; therefore, the bias in the 
samples would be considered minimal.  However, not all internal standard recoveries met the 
laboratory’s QC acceptance criteria and separate qualifications were applied. The surrogate 
qualifications are considered a conservative measure. 

IV.3.REPRESENTATIVENESS 

The measures of representativeness – sample handling, analytical blank analysis, were met.  
Designated analytical protocols were followed.  The laboratory did utilize a weighted 1/X calibration 
curve which was not forced through zero.  Although this is a deviation from Method 537, it is 
acceptable on DoD projects and was considered acceptable by the reviewer.  Holding times were 
met for all analyses. No analytical problems were noted which would impact data 
representativeness. 
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IV.4.COMPARABILITY 

The samples were analyzed using appropriate approved methods of analysis.  All data were reported 
correctly using standard units.   

IV.5.COMPLETENESS 

Completeness is the amount of validated data compared to the planned amount of data and is 
expressed as a percentage of the usable data divided by the total number of data points. Although 
one data point was rejected by the reviewer, it was not a target compound and was not counted 
against the overall percent completeness.  Of the 1116 target data points, no data points were 
rejected, resulting in a completeness of 100%.   
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Appendix E

Investigation-Derived Waste Manifests
(Manifests will be provided after waste disposal.)



Appendix F

Soil Physiochemical Analytical Results
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Particle Size Distribution Report - Hydrometer Method 
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GRAJN SIZE - mm. 
% +3" 

% Gravel % Sand % Fines 
Coarse Fine Coarse Medium Fine Silt Clay 

0.0 0.0 1.6 3.3 31.2 45.l 13.8 5.0 

Test Results (ASTM 0 422-63 & ASTM D 2217) Client Sample Description 
Opening Percent Spec. * Pass? BRL TNO 1-004-SS-OO 1 

Size Finer (Percent) (X=Fail) 

.75 100.0 
#4 98.4 Atterberg Limits (ASTM D 4318} 

#10 95.1 PL= NP LL= NV Pl= NP 
#40 63.9 
#200 l8.8 Class ification 

0.0344 mm. 12.0 uses (o 2487)= SM AASHTO (M 145)= A-2-4(0) 

0.0222mm. 9. 1 Coefficients 
0.0130mm. 7.0 090= 1.5538 055= 1.2116 0 60= 0.3653 
0.0076mm. 5.3 0 50= 0.2488 0 30= 0.1154 015= 0.0486 
0.0066 0101. 5.3 010= 0.0255 Cu= 14.33 Cc= l.43 
0.0032 mm. 4.5 
0.0014mm. 3.7 Remarks 

Date Received: 4/2 5/17 Date Tested: 4/27117 
Tested By: DWB 

Checked By: SMF 

Title: ENVIRO. DffiECTOR 

~ (oo specification provided) 

Sample Number: 858388 Date Sampled: 4/20/17 

Mi-Tech Services, Inc. Client: CT Laboratories 
Project: SIA FFF SAVANNAH - BURLINGTON ARB, VT 

Weston. WI 
(PO 126836 MJTECH) 

Proiect No: 1Q671 Fiaure 1 

D-=in<> 07 
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CT LABORATORIES~~-
Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN01-004-SS-001 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (so1Vwater). SOIL SDG No.: 126836 

% Solids: 81.3 Lab Sample ID· 858388 

Analytical Method: L-Kahn/9060A Date Received: 0412212017 

Dilution Factor. TCLP/SPLP Extraction Date/time: 

Analytical Run #: 137280 Analysis Date/Time 04/28/2017 12:20 

Analytical Prep Batch #: Prep. Date/Time: 

ICAL Calibration#: INSTRUMENT= Concentration Units: mg/kg 

CAS # Analyte Concentration Qualifiers DL LOO LOQ RL 

TOC Total Organic Carbon 15000 44 92 180 180 
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CT tABORRTORl£S~ 
<iolf!l'<Nfna mer<> rnon dOIO from ,.ow ""'l'l"°""'°"l'OJ a""'"- Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN01-004..SS-001 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water): SOIL SDG No.: 126836 

%Solids: 81 .3 Lab Sample ID: 858388 

Analytical Method: EPA 9045D Date Received: 04/22/2017 

Dilution Factor: TCLP/SPLP Extraction Date/time: 

Analytical Run #: 137341 Analysis Date/Time 04/28/2017 13:15 

Analytical Prep Batch #: Prep. Datemme: 

ICAL Calibration#: Concentration Units: s.u. 

CAS# Analyte Concentration Qualifiers DL LOO LOQ RL 

PH pH 7.03 0.1 0.1 0.1 0.1 
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CT lRBOR'RTORJfS~~· --

Lab Name: 

Matrix (soil/water): 

%Solids: 

Analytical Method: 

Dilution Factor: 

Analytical Run #: 

Analytical Prep Batch#: 

lCAL Calibration #: 

CAS# 

CT Laboratories 

SOIL 

EPA 8000C 

137160 

Analyte 

SOLID Solids, Percent 

Sample Description 

INORGANIC ANALYSIS DATA SHEET BRL TN01-004-SS-001 

Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

SDG No.: 126836 

Lab Sample ID: 858388 

Date Received: 04/22/2017 

TCLP/SPLP EXtraction Date/time: 

Analysis DatefTime 04/25/2017 08:00 

Prep, DatefTime: 

Concentration Units: % 

Concentration Qualifiers DL LOO LOQ 

81 .3 0.1 0.1 0.1 

P<>m> 1? 

RL 

0.1 
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Particle Size Distribution Report - Hydrometer Method 
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GRAIN SIZE - mm. 
%+3" 

% Gravel %Sand % Fines 
Coarse Fine Coarse Medium I Fine Silt Clay 

0.0 0.0 4.5 l 1.8 39.4 I 36.4 5.2 2.7 

Test Results (ASTM D 422·63 & ASTM D 2217) Client Samole Descriotion 
Opening Percent 

,. 
Spec. Pass? B RL TNO 1-004-S0--008 

Size Finer (Percent) (X=Fail) 

.75 100.0 
#4 95.5 Atterberg Limits (ASTM D 4318} 

#10 83.7 PL= NP LL= NV Pl= 
#40 44.3 

#200 7.9 Classjfj_cation 
0.0363 mm. 4.4 uses (D 2487)= SP-SM AASHTO (M 145)= A-1-b 
0.023 1 mm. 3.6 Coeffi~i!i!Qt!i 
0.0133 mm. 3.6 Dgo= 3.1730 0 85= 22034 050= 0.7887 
0.0077 mm. 2.7 0 50= 0.5323 0 30= 0.2153 015= 0.1053 
0.0067 mm. 2.7 010= 0.0830 Cu= 9.50 Cc= 0.71 
0.0033 mm. 2.7 
0.0014 mm. 2.7 Remarks 

Date Received: 4125/ l 7 Date Tested: 4/27/17 
Tested By: DWB 

Checked By: SMF 

Title: ENVIRO. DIRECTOR 

" (no specification provided) 

Sample Number: 858389 Date Sampled: 4/20/17 

Mi-Tech Services, Inc. Client: CT Laboratories 
Project: SIA FFF SAVANNAH - BURLINGTON ARB, VT 

Weston. WI 
(PO 126836MITECH) 

L~ Proiect No:__lD.67 1 Fiaure 2 

P~nc QA 
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CT LABORRTORJ£S~~- -
Sample Description 

INORGANIC ANALYSIS DATA SHEET 
BRL TN01-004-S0-008 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water); SOIL SDG No.: .-:.1;;:.26;;.;8~3..;;.6 __________ _ 

% Solids: 86.7 Lab Sample ID: 858389 

Analytical Method: L-Kahn/9060A Date Received: 04/22/2017 

Dilution Factor: TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137280 Analysis Datemme 04/28/2017 13:34 

Analytical Prep Batch #: Prep. Dateffime: 

ICAL Calibratlon #: INSTRUMENT= Concentration Units: mg/kg 

CAS # Analyte Concentration Qualifiers DL LOO LOQ RL 

TOC Total Organic Carbon 1030 42 87 170 170 

p,,,,,.,. 11 
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CT LABORRTORl£S~~---
Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN01-004-S0-008 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS.SIA FFF SAVANNAH 

Matrix (soiVwater)· SOIL SDG No.: 126836 

% Solids: 86.7 Lab Sample ID: 858389 

Analytical Method: EPA 9045D Date Received. 04/22/2017 

Dilution Factor: TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137341 Analysis Date/Time 04/28/2017 13:15 

Analytical Prep Batch #: Prep. Date/Time: 

ICAL Calibration #: Concentration Units: S.U. 

CAS # Analyte Concentration Qua If fie rs DL LOO LOQ RL 

PH pH 6.98 0.1 0.1 0.1 0.1 

P<>n<> 1() 
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CT lRBOllATORIES~ 

Lab Name: 

Matrix (soil/water): 

% Solids: 

Analytical Method: 

Dilution Factor: 

Analytical Run #: 

Analytical Prep Batch #; 

ICAL Calibration #: 

CAS# 

CT Laboratories 

SOIL 

86.7 

EPA8000C 

137160 

Analyte 

SOLID Solids, Percent 

Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN01-004-S0-008 

Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

SDG No.: ..:.1.::.26;;..;8:;.:3~6 __________ _ 

Lab Sample ID: 858389 

Date Received: 04/22/2017 

TCLP/SPLP Extraction Date/time: 

Analysis Date/Time 04/25/2017 08:00 

Prep. Daternme: 

Concentration Units: % 

Concentration Qualifiers DL LOO LOQ RL 

86.7 0.1 0.1 0.1 0.1 
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Particle Size Distribution Report - Hydrometer Method 
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GRAIN SIZE - mm. 

% +3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium I Fine Silt Clay 

0.0 0.0 7.4 6.8 28.9 I 36.2 14.9 5.8 

Test Results (ASTM D 422-63 & ASTM D 2217) Client Samgl~ D~:i~rigtion 
Opening Percent Spec. 

. Pass? BRL TN02-005-SS-OO 1 
Size Finer (Percent) (X=Fail) 

.75 100.0 
#4 92.6 Atterberg Limits (ASTM D 4318) 

#10 85.8 PL= NP LL= NV Pl= 
#40 56.9 
#200 20.7 Qlas~ifii;;!!tion 

0.0281 mm. 11.8 uses (O 2487)= SM AASHTO (M 145)= A-2-4(0) 

0.0202 mm. 9.8 Coefficients 
0.0129 mm. 8.5 Dgo= 3.4208 Os5= 1.9200 0 60= o.5026 
0.0092 mm. 7.7 050= 0.3058 030= 0.1173 015= 0.0400 
0.0066mm. 6.1 010= 0.0209 Cu= 24.04 Cc= 1.31 
0.0032mm. 5.3 
0.0014 llUD. 4.4 Remarks 

Date Received: 4/25/ 17 Date Tested: 4/27/17 
Tested By: DWB 

Checked By: S:MF 

Title: ENVIRO. DTRECTOR 

• (no specification provided) 

Sample Number: 858390 Date Sampled: 4/18/ 17 

Mi-Tech Services, Inc. Client: CT Laboratories 
Project: SIA FFF SAVANNAH - BURLINGTON ARB, VT 

(PO 126836 MITECH) 
Weston. WI Proiect No: lJl.67 J Fi au re 3 
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CT lABORATOR1£S~~-
Sample Description 

1 

INORGANIC ANALYSIS DA TA SHEET BRL TN02-005-SS-001 

Lab Name: CT Laboratories Contract MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water): SOIL SDG No.: 126836 

% Solids: 65.5 Lab Sample ID: 858390 

Analytical Method: L-Kahn/9060A Date Received: 04/22/2017 

Dilution Factor: TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137280 Analysis Date/Time- 04/28/2017 13:40 

Analytical Prep Batch #: Prep. Date/Time: 

ICAL Calibration#: INSTRUMENT::: Concentration Units: mg/kg 
~~~~~~~~~~~~~~~~ 

CAS # Analyte Concentration Qualifiers DL LOO LOQ RL 

TOC Total Organic Carbon 25600 55 110 230 230 

D<>no ?/"\ 
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C T L ABOR RT O R l [ S ~~-
Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN02-005-SS--001 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water): SOIL 

% Solids: 65.5 Lab Sample ID: 858390 

Analytical Method: EPA9045D Date Received: 04/22/2017 

Dilution Factor. ~--------------- TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137341 Analysis Datemme 04/28/2017 13:15 

Analytical Prep Batch #: Prep. Datemme: 

ICAL Calibration#: Concentration Units: s.u. 

CAS# Analyte Concentration Qualifiers DL LOD LOQ RL 

PH pH 7.17 0.1 0.1 0.1 0.1 

D<:ant> 10 
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Sample Description 

INORGANIC ANALYSIS DATA SHEET 
BRL TN02-005-SS-001 

Lab Name: CT Laboratories Contract: MAXXAM ANAL YT1CS-SIA FFF SAVANNAH 

Matrix (soil/water): SOIL SDG No.: 126836 

% Solids: 65.5 Lab Sample ID: 858390 

Analytical Method: EPA8000C Date Received; 04/22/2017 

Dilution Factor: .....,...._ ______________ TCLP/SPLP Extraction Date/time: 

Analytical Run#: 

Analytical Prep Batch #: 

!CAL Calibration#: 

CAS# 

137160 

Analyte 

I SOLID Solids, Percent 

Analysis Datemme 

Prep. Dale/Time: 

Concentration Units: 

Concentration Qualifiers 

65.5 

04/25/2017 08:00 

% 

DL LOO LOQ 

0.1 0.1 0.1 

RL 

0.1 
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Particle Size Distribution Report - Hydrometer Method 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium I Fine Silt Clay 

0.0 0.0 0.0 0.1 0.3 I 74.6 21.9 3.1 

Test Results (ASTM D 422-63 & ASTM D 2217) Client Samgle Descrigtioo 
Opening Percent Spec ... Pass? BRLTN02-005-S0~032 

Size Finer (Percent) (X=Fail) 

#4 100.0 
#10 99.9 Atterberg Limits {ASTM D 43181 
#40 99.6 PL= NP LL= NV Pl= 

#200 25.0 
0.0359 mm. 6.2 Classification 
0.0229mm. 4.5 uses (O 2487)= SM AASHTO (M 145)= A-2-4(0) 

0.0133 mm. 4.1 Coefficients 
0.0094mm. 3.7 090= 0.3401 055= 0.3028 0 60= 0.1693 
0.0067 mm. 3.3 0 50= 0.1342 030= 0.0843 015= 0.0507 
0.0033 mm. 2.8 010= 0.0416 Cu= 4.07 Cc= I.OJ 
0.0014 mm. 2.8 

Remarks 

Date Received: 4/25/17 Date Tested: 4/27/17 
Tested By: DWB 

Checked By: SMF 

Title: ENVIRO. DIRECTOR 

"' (no specification provided) 

Sample Number: 858391 Date Sampled: 4/18/17 

Mi-Tech Services, Inc. Client: CT Laboratories 

Project: SIA FFF SAVANNAH - BURLINGTON ARB, VT 

Weston. WI 
(PO 126836 Ml.TECH) 

Proiect No: 10671 Fiaure 4 

p,,,,,.,,. 1nn 
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Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN02-005-S0·032 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water): SOIL SDG No.: 126836 
~~~~~~~~~~~~~~-

% Solids: 88.1 Lab Sample ID: 858391 

Analytical Method: L-Kahn/9060A Date Received: 04/22/2017 

Dilution Factor. ...J...l"""--------------- TCLP/SPLP Extractlon Date/time: 

Analytical Run#: 137280 Analysis Date/Time 04/28/2017 13;46 

Analytical Prep Batch #: Prep. Date/Time: 

ICAL Calibration#: INSTRUMENT= Concentration Units: mg/kg 

CAS # Analyte Concentration Qualifiers DL LOO LOQ RL 

TOC Total Organic Carbon 331 41 85 170 170 

P<:>tiO 17 
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CT LARORRTOR I ES ~~-
Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN02-005-S0-032 

Lab Name: CT Laboratories Conlracl MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soillwater): SOIL SDG No 126836 

% Solids: 88.1 Lab Sample ID: 858391 

Analytical Method: EPA9045D Date Received: 04/22/2017 

Dilution Factor: TCLP/SPLP Extraction Date/time: 

Analytical Run #: 137341 Analysis Date/Time 04/28/2017 13:15 

Analytical Prep Batch#: Prep. Date/Time: 

ICAL Calibration #: Concentration Units: s.u. 

CAS# Analyte Concentration Qualifiers DL LOO LOQ RL 

PH pH 7.49 0.1 0.1 0.1 0.1 

D<:1n <=> 11=' 



 
M2032.0001

F-17  
10/19/17

CT LRBORRTORIES~ 
Sample Description 

INORGANIC ANALYSIS DATA SHEET 
BRL TN02-005-S0-032 

Lab Name: CT Laboratories Contract MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water): 

% Solids: 

Analytical Method: 

SOIL 

88.1 

EPA8000C 

SDG No.: 126836 

Lab Sample ID: 858391 

Date Received: 04/22/2017 

Dilution Factor: ...J..J~-------------- TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137160 Analysis Datemme 04/2512017 

Analytical Prep Batch#: Prep. Datemme: 

ICAL Calibration#: Concentration Units: % 

CAS# Analyte Concentration Qualifiers OL LOO 

SOLID Solids, Percent 88.1 0.1 0.1 

08:00 

LOQ 

0.1 

P,;inc 11'\ 

RL 

0.1 
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Particle Size Distribution Report - Hydrometer Method 
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GRAIN SIZE - mm. 
%+3" 

% Gravel %Sand % Fines 
Coarse Fine Coarse Medium I Fine Silt Clay 

0.0 0.0 4.6 7.0 30.3 I 39.8 13.7 4.6 

Test Results (ASTM D 422-63 & ASTM D 2217) Client Samgle Description 
Opening Percent * Spec. Pass? BRL TN03-004-SS-OO 1 

Size Finer (Percent) (X=Fail) 

.75 100.0 
#4 95.4 Atterberg Limits (ASTM D 4318} 
#10 88.4 PL= NP LL= NV Pl= NP 
#40 58.1 

Classification #200 18.3 
0.0310 mm. 9.6 uses (D 2487)= SM AASHTO (M 145)= A-2-4(0) 

0.0222 mm. 7.9 Coefficients 
0.0130mm. 6.2 Dgo= 2.4354 D85= 1.6799 Dao= 0.4683 
0.0092mm. 5.4 Dso= 0.2986 DJo= 0.1249 D1s= 0.0537 
0.0065mm. 4.9 D1o= 0.0324 Cu= 14.45 Cc= 1.03 
0.0032 mm. 4.1 
0.0013mm. 3.7 Remarks 

Date Received: 4/25/17 Date Tested: 4/27/17 
Tested By: DWB 

Checked By: SMF 

Title: ENVIRO. DIRECTOR 

• (no specification provided) 

Sample Number: 858392 Date Sampled: 4/18/17 

Mi-Tech Services, Inc. Client: CT Laboratories 
Project: SIA FFF SAVANNAH - BURLlNGTON ARB, VT 

Weston. WI 
(PO 126836 Ml.TECH) 

Proiect No: 10671 Fiaure 'i 

P<=ino 1 li1 
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CT LABORRTOR l fS~~· """"'---
Sample Description 

INORGANIC ANALYSIS DATA SHEET 
BRL TN03-004.SS-001 

Lab Name: CT Laboratories Contract: MAXXAM ANAL YTICS·SIA FFF SAVANNAH 

Matrix (soil/water): SOIL SDG No.: 126836 

% Solids: 91.9 Lab Sample ID: 858392 

Analytical Method: L-Kahn/9060A Date Received: 04/22/2017 

Dilution Factor: ........,...._ ______________ TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137280 Analysis Dateffime 04/28/2017 13:54 

Analytical Prep Batch #: Prep. Datemme: 

!CAL Caribration #: INSTRUMENT= Concentration Unrrs: mg/kg 

CAS # Analyte Concentration Qualifiers DL LOO LOQ RL 

TOG Total Organic Carbon 2940 39 82 160 160 
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Sample Description 

INORGANIC ANALYSIS DATA SHEET 
BRL TN03-004-SS-001 

Lab Name: CT Laboratories Contract: MAXXAM ANAL YTICS-SJA FFF SAVANNAH 

Matrix (soil/water): SOIL SDG No.: 126836 

% Solids: 91 .9 Lab Sample ID: 858392 

Analytical Method: EPA9045D Date Received: 04/22/2017 

Dilution Factor: ----------------- TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137341 Analysis Datemme 04/28/2017 13:15 

Analytical Prep Batch #: Prep. Datemme: 

ICAL Calibration #: Concentration Units: S.U. 

CAS# Analyte Concentration Qualifiers DL LOO LOQ RL 

PH pH 7.26 0.1 0.1 0.1 0.1 
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CT LABORATORIES ~~---
Sample Description 

1 

INORGANIC ANALYSIS DA TA SHEET 
BRL TN03-004-SS-001 

Lab Name: CT Laboratories Contract MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/Water): SOIL SDG No.: 126836 

% Solids: 91 .9 Lab Sample ID: 858392 

Analytical Method: EPA 8000C Date Received: 04/22/2017 

Dilution Factor: ........._......_ ______________ TCLP/SPLP Extraction Date/time: 

Analytical Run #'. 

Analytical Prep Batch #: 

ICAL Calibration #". 

CAS# 

137160 

Analyte 

SOLID Solids, Percent 

Analysis Daternme 

Prep. Date/Time: 

Concentration Units: 

Concentration Qualifiers 

91.9 

04/25/2017 08:00 

% 

DL LO O LOQ 

0.1 0.1 0.1 

D<:>n"' ?Ll 

RL 

0.1 
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Particle Size Distribution Report - Hydrometer Method 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium I Fine Silt Clay 

0.0 0.0 0.0 0.2 7.1 I 88.4 1.1 3.2 

Test Results (ASTM D 422-63 & ASTM D 2217) Client Samgle Desi;;ription 
Opening Percent "' Spec. Pass? BRL TN03-004-S0-016 

Size Finer (Percent) (X=Fail) 

#4 100.0 
# 10 99.8 Atterberg Limits (ASTM D 43181 
#40 92.7 PL= NP LL= NV Pl= 
#200 43 

0.0358 mm. 5.1 Classification 
0.0228 mm. 3.8 uses (D 2487)= SP AASHTO (M 145)= A-3 

0.0132mm. 3.8 Coefficients 
0.0092 mm. 3.4 Dgo= 0.4028 0 85= 0.3651 050= 0.2236 
0.0066mm. 3.4 050= 0.1838 030= 0.1241 015= 0.0925 
0.0032mm. 2.9 010= 0.0838 Cu= 2.67 Cc= 0.82 
0.0014 mm. 2.9 

Remarks 

Date Received: 4/25/17 Date Tested: 4/27/17 
Tested By: DWB 

Checked By: SMF 

Title: ENV. DIRECTOR 

~ (oo specification provided) 

Sample Number: 858393 Date Sampled: 4/18/17 

Mi-Tech Services, Inc. Client: CT Laboratories 

Project: SIA FFF SAVANNAH- BURLINGTON ARB, VT 

Weston. WI 
(PO 126836 MITECH) 

Proiect No: 10671 Fiaure 6 
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Lab Name: 

Matrix (soil/water): 

% Solids: 

Analytical Method: 

Dilution Factor. 

Analytical Run #: 

Analytical Prep Batch #: 

CT Laboratories 

SOIL 

86.2 

L-Kahn/9060A 

137280 

ICAL Calibration #: INSTRUMENT = 

CAS # Analyte 

TOC Total Organic Carbon 

Sample Description 

INORGANIC ANALYSIS DATA SHEET 
BRLTN03-004.S0-016 

Contract: MAXXAM ANAl YTICS,SIA FFF SAVANNAH 

Lab Sample ID: 858393 

Date Received: 04/2212017 

TCLP/SPLP Extraction Date/lime: 

Analysis Date/Time 04/28/2017 15:19 

Prep. Date/Time: 

Concentration Units: mg/kg 

Concentration Qualifiers DL LOO LOQ RL 

316 42 87 170 170 
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CT LABORRTORIES~~-

Lab Name: 

Matrix (soil/water): 

% Solids: 

Analytical Method: 

Dilution Factor: 

Analytical Run#: 

Analytical Prep Batch #: 

!CAL Calibration #: 

CAS# 

PH pH 

CT Laboratories 

SOIL 

86.2 

EPA9045D 

137341 

Analyte 

Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN03-004-S0-016 

Contract MAXXAM ANALYTICS-SIA FFF SAVANNAH 

SDG No.: 126836 

Lab Sample ID: 858393 

Date Received: 04/22/2017 

TCLP/SPLP Extraction Date/time: 

Analysis Oatemme 04/28/2017 13:15 

Prep. Date/Time: 

Concentration Units: s.u. 

Concentration Qualifiers DL LOO LOQ 

7.48 0.1 0.1 0.1 

D:>na ?? 

RL 

0.1 
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Sample Description 

1 
INORGANIC ANALYSIS DATA SHEET 

BRL TN03-004-S0-016 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water): SOIL 

% Solids: 86.2 Lab Sample ID: 858393 

Analytical Method: EPA8000C Date Received: 04/22/2017 

Dilution Factor: -'-'"""'--------------- TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137160 Analysis Datemme 04/25/2017 08:00 

Analytical Prep Batch#: Prep. Datemme: 

ICAL Calibration #: Concentration Units: % 

CAS# Analyte Concentration Qualifiers DL LOO LOQ RL 

SOLID Solids, Percent 86.2 0.1 0.1 0.1 0.1 

p,,.,,., ?1 
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Particle Size Distribution Report - Hydrometer Method 
. .s .~ 

. c: 0 0 0 

.E E .£ ~ .£ c - 0 0 0 ; 0 0 .... 0 - ., 
~ "' 

.., <O 
~ ~ "' - ';{.. ~-<D .., 

"'~ 
.., 'It .. .. .. 

100 I I ' 
~ N 
~ I I I I Ii ' I l I I I 

I I I I I : 
90 I ' 11 ' I 

I ..... : I I : I 
I I ' I 
I I ' ~~ ' I I 

80 I II II : 11 : 1: II I ' I I : i 

I I I I ' 't'. I I 
I I I I 

I I I I I 
I I I '" I I 

70 I I I l \ I I 

Cl'.: I I I I I 
I I I I 

w I I I I ,, I I 

z 60 I I I I i\ I I u:: I I I I I I I I I I 

I- I I I I I I I 

z 50 
I I I I I \l i 

w I I I I I I I 

u I I I I I I I I I I II I 
Cl'.: 40 

I I I I I I 

! ~ 
I UJ I I I I J I I 

0.. I I I I I l I 

30 
I I I I I I I 

II I ' I ' I I I I I 
I I I I I ' I I I ' I 
I I I I I I I I I µ 

20 I I I I I l I I 

II I I I Ii I : I I I ........... 
I I I I I I I "O : I : 11 l I I I I .........., 

10 I I 11 I I I 
I II I I ' I I I I --v- "' I I I I I I 

I I J I 
I I I I I I J I - ~ 

0 
I I I I I I I ! 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

% +3" 
%Gravel % Sand % Fines 

Coarse I Fine Coarse Medium I Fine Silt Clay 

0.0 0.0 I 0.0 3.4 21.5 I 53.6 15.6 5.9 

Test Results (ASTM D 422-63 & ASTM D 2217) Client Samgle Descrigtion 
Opening Percent " Spec. Pass? BRL TN04-005-SS-OO 1 

Size Finer (Percent) (X=Faif) 

#4 100.0 
#10 96.6 Atterberg Limits {ASTM D 4318} 
#40 75.J PL= NP LL= NV Pl= 

#200 21.5 
0.0336mm. 14.2 Classification 

0.0218mm. 10.3 uses (o 2487)= SM AASHTO (M 145)= A-2-4(0) 

0.0128mm. 8.1 Coefficients 
0.0091 mm. 7.3 Dgo= 1.2411 0 85= 0.8656 0 60= 0.2606 
0.0065mm. 6.4 050= 0.1886 030= 0.0988 015= 0.0367 
0.0032 mm. 5.1 010= 0.0203 Cu= 12.84 Cc= 1.84 
0.0013 mm. 4.2 

Remarks 

Date Received: 4/25/ 17 Date Tested : 4/27/17 
Tested By: DWB 

Checked By: SMF 

Title: ENVIRO. DIRECTOR 

~ (no specification provided) 

Sample Number: 858396 Date Sampled: 4/20/l 7 

Mi-Tech Services, Inc. Client: CT Laboratories 
Project: SIA FFF SAVANNAH - BURLINGTON ARB, VT 

Weston, WI 
(PO 126836 MlTECH) 

Proiect No: 10671 Fiaure 9 
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CT LABORRTORIES~~-

Lab Name: 

Matrix (soil/Water)" 

% Solids: 

Analytical Method: 

Dllution Factor: 

Analytical Run#: 

Analytical Prep Batch #: 

CT Laboratories 

SOIL 

81.4 

L-Ka hn/9060A 

137280 

ICAL Calibration#: INSTRUMENT= 

CAS # Analyte 

TOC Total Organic Carbon 

Sample Description 

INORGANIC ANALYSIS DATA SHEET 
BRL TN04-005..SS-001 

Contract MAXXAM ANALYTICS-SIA FFF SAVANNAH 

SDG No: 126836 

Lab Sample ID· 858396 

Date Received: 04/22/2017 

TCLP/SPLP Extraction Date/time: 

Analysis Date/Time 04/28/2017 14:22 

Prep. Date/Time: 

Concentration Units: mg/kg 

Concentration Qualifiers DL LOO LOQ 

5160 44 92 180 

RL 

180 
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CT LABO~RTORI[~~~-

Lab Name. 

Matrix (soil/water): 

% Solids: 

Analytical Method· 

Dilutron Factor. 

Analytical Run#: 

Analytical Prep Batch#: 

ICAL Calibration #: 

CAS# 

PH pH 

Sample Description 

1 

INORGANIC ANAL YS/S DATA SHEET 
BRL TN04-005-SS-001 

CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

SOIL SDG No.: 126836 

81.4 Lab Sample ID: 858396 

EPA9045D Date Received: 04/22/2017 

-'---------------- TCLP/SPLP Extraction Date/time: 

137341 Analysis DatefTime 04/28/2017 13:15 

Prep. DatefTime: 

Concentration Units: S.U. 

Analyte Concentration Qualifiers DL LOO LOQ 

7.44 0-1 0.1 0.1 

RL 

0.1 
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CT LABORRTORlfS ~~-
Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN04-005-SS-001 

Lab Name: CT Laboratories Contract: MAXXAM ANAL YTICS-SlA FFF SAVANNAH 

SOIL SDG No.: 126836 Matrix (soil/water): 

% Solids: 
~------------~ 

81 .4 Lab Sample ID: 858396 

Analytical Method: EPASOOOC Date Received: 04/22/2017 

Dilution Factor: _...,...._ ___ _ _______ ___ TCLP/SPLP Extraction Date/time: 

Analytlcal Run#: 137160 Analysis Datemme 04/25/2017 08:00 

Analytical Prep Batch#: Prep. Daterrime: 

ICAL Calibration #: Concentration Units: % 

CAS# Analyte Concentration Qualifiers Dl LOO LOQ RL 

SOLID Solids. Percent 81 .4 0.1 0.1 0.1 0.1 
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Particle Size Distribution Report - Hydrometer Method 
si .s .s .s .s .s .s 
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GRAIN SIZE - mm. 
% +3" 

%Gravel % Sand % Fines 
Coarse Fine Coarse Medium Fine Silt Clay 

0.0 0.0 0.0 l.l 25.1 50.7 19.4 3.7 

Test Results (ASTM D 422-63 & ASTM 0 2217) Client Samgle Descrigtion 
Opening Percent Spec.* Pass? BRL TN04-005-S0-012 

Size Finer (Percent) (X=Fail) 

#4 100.0 
#10 98.9 Atterberg Limits (ASTM D 4318} 
#40 73.8 PL= NP LL= NV Pl= 

#200 23.l 
0.0353 mm. 7.1 Classification 
0.0226mm. 5.0 uses (o 2487)= SM AASHTO (M 145)= A-2-4(0) 

0.0131 mm. 4.6 Coefficients 
0.0093 mm. 3.7 0 90= l.1545 Os5= 0.8477 0 60= o.2649 
0.0066 mm. 3.7 050= 0.1882 030= 0.0949 015= 0.0511 
0.0032 mm. 3.7 010= 0.0404 Cu= 6.56 Cc= 0.84 
0.0013 mm. 3.7 

Remarks 

Date Received: 4/25/17 Date Tested: 4/27/17 
Tested By: DWB 

Checked By: SMF 

Title: ENVIRO. DIRECTOR 

w (no specification provided) 

Sample Number : 858397 Date Sampled: 4/20/17 

Mi-Tech Services, Inc. Client: CT Laboratories 
Project: SlA FFF SAVANNAH - BURLINGTON ARB, VT 

Weston. WI 
(PO 126836 MITECH) 

PrQiect No: 10671 Fiaure 10 
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Lab Name: 

Matrix (soil/water): 

% Solids: 

Analytical Method: 

CT Laboratories 

SOIL 

89.0 

L-Kahn19060A 

Sample Description 

INORGANIC ANALYSIS DATA SHEET BRL TN04-005-S0-012 

Contract MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Lab Sample ID: 858397 

Date Received: 04/22/2017 

Dilution Factor: .-1.olollol..-------------- TCLP/SPLP Extraction Date/lime: 

Analytical Run#: 137280 Analysis DatefTfrne 04/28/2017 15:08 

Analytical Prep Batch #: Prep. Datemme: 

ICAL Calibration #: INSTRUMENT = Concentration Units: mg/kg 

CAS # Analyte Concentration Qualifiers DL LOO LOQ 

I TOC Total Organic Carbon 484 40 84 170 

D!:>ri<> ?O 

RL 

170 
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CT lABORATORlfS ~~-
Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN04--005-S0-012 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soif/water): SOIL SDG No.: 126836 

% Solids: 89.0 Lab Sample ID: 858397 

Analytical Method: EPA904SD Date Received~ 04/22/2017 

Dilution Factor. _._ _____________ _ _ TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137341 Analysis Datemme 04/28/2017 13:15 

Analytical Prep Batch # : Prep. Date/Time: 

ICAL Calibration #: Concentration Units: S.U. 

CAS# Analyte Concentration Qualifiers DL LOO LOQ RL 

PH pH 7.67 0.1 0.1 0.1 0.1 
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CT LABORRTORIES ~~- --
Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN04-005..S0-012 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water): SOIL SDG No.: 126836 

% Solids: 89.0 Lab Sample ID: 858397 

Analytical Method: EPA8000C Date Received: 04/22/2017 

Dilution Factor: -""~-------------- TCLP/SPLP Extraction Date/time: 

Analytical Run #: 137160 Analysis Date/Time 04/25/2017 08:00 

Analytical Prep Batch #: Prep. Date/Time: 

ICAL Calibration #: Concentration Units: % 

CAS# Analyte Concentration Qualifiers DL LOO LOQ RL 

SOLID Solids, Percent 89.0 0.1 0.1 0.1 0.1 

P::>no ?7 
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Particle Size Distribution Report - Hydrometer Method 
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GRAIN SIZE - mm. 
%+3" 

% Gravel %Sand % Fines 
Coarse Fine Coarse Medium I Fine Silt Clay 

0.0 0.0 0.0 4.5 9.9 I 66.5 14.8 4.3 

Test Results (ASTM D 422-63 & ASTM D 2217) Client Samgle Descrigtion 
Opening Percent Spec. * Pass? BRL TN05-004-SS-OO 1 

Size Finer (Percent) (X=Fail) 

#4 100.0 
#10 95.5 Atterberg Limits {ASTM D 4318) 
#40 85.6 PL= NP LL= NV Pl= 

#200 19.1 
0.0346mm. 9.4 Classification 
0.0222mm. 7.7 uses (o 2487)= SM AASHTO (M 145)= A-2-4(0) 

0.0130 mm. 5.3 Coefficients 
0.0092 mm. 4.8 090= 0.8467 055= 0.4183 050= 0.2180 
0.0066 mm. 4.4 0 50= 0.1680 030= 0.0997 015= 0.0542 
0.0032 mm. 4.0 010= 0.0364 Cu= 5.98 Cc= 1.25 
0.0013 mm. 3.6 

Remarks 

Date Received: 4/25/17 Date Tested: 4/27/17 
Tested By: DWB 

Checked By: SMF 

Title: ENVIRO. DIRECTOR 

~ (no specification provided) 

Sample Number: 858394 Date Sampled: 4/19/17 

Mi-Tech Services, Inc. Client: CT Laboratories 
Project: SIA FFF SAVANNAH - BURLINGTON ARB, VT 

Weston. WI 
(PO 126836 MITBCH) 

Proiect No: 10671 Fiaure 7 
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Lab Name: 

Matrix (soil/water): 

% Solids: 

Analytical Method: 

Dilution Factor: 

Analytical Run #'. 

Analytical Prep Batch#: 

CT Laboratories 

SOIL 

75.5 

L-Kahn/9060A 

137280 

ICAL Calibration #: INSTRUMENT = 

Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TNOS-004-SS-001 

Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

SDG No.: 126836 

Lab Sample ID: 858394 

Date Received: 04122/2017 

TCLP/SPLP Extraction Date/time: 

Analysis Datemme 04/28/2017 14:07 

Prep. Datemme: 

Concentration Units: mg/kg 
~~~~~~~~~~~~~~~ 

CAS # Analyte Concentration Qualifiers DL LOO LOQ 

TOC Total Organic Carbon 983 48 99 200 

RL 

200 
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CT LABORATORJ[S~~· ~-
Sample Description 

INORGANIC ANALYSIS DATA SHEET 
BRL TN05·004-SS-001 

Lab Name: CT Laboratories Contract MAXXAM ANAL YTlCS-SlA FFF SAVANNAH 

Matrix (soil/water): SOIL SDG No.: ..;,1.::.26::..;:8~3.::.6 __________ _ 

% Solids: 75.5 Lab Sample ID: 858394 

Analytical Method: EPA9045D Date Received: 04/22/2017 

Dilution Factor: TCLP/SPLP Extraction Date/time: 

Analytical Run#: 137341 Analysis DatefTime 04/28/2017 13:15 

Analytical Prep 13atch #: Prep. Datemme: 

ICAL Calibration #: Concentration Units: S.U. 

CAS# Analyte Concentration Qualifiers DL LOO LOQ RL 

PH pH 7.29 0.1 0.1 0.1 0.1 

P::ino <7 
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Sample Description 

INORGANIC ANALYSIS DATA SHEET BRL TNOS-004-SS-001 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water): SOIL SDG No.: 126836 
...;..;;;..;;..;;...;;..;;._~~~~~~~~~~~ 

% Sotlds: 75.5 Lab Sample ID: 858394 

Analytical Method: EPA 8000C Date Received: 04/22/2017 

Dilution Factor: TCLP/SPLP Extraction Date/time: 

Analytical Run #: 137160 A11alysis Datemme 04/25/2017 08:00 

Analytical Prep Batch #: Prep. Datemme: 

ICAL Calibration #: Concentration Unils: % 

CAS# Analyte Concentration Qualifiers DL LOO LOQ RL 

SOLID Solids, Percent 75.5 0.1 0.1 0.1 0.1 
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Particle Size Distribution Report - Hydrometer Method 
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GRAIN SIZE - mm. 
%+3" 

% Gravel %Sand % Fines 
Coarse Fine Coarse Medium I Fine Silt Clay 

0.0 0.0 2.9 4.3 6.7 I 57.2 24.0 4.9 

Test ResuJts (ASTM D 422-63 & ASTM D 2217) Client Samgle Descrigtion 
Opening Percent Spec. . Pass? BRLTN05-004-S0-024 

Size Finer (Percent) (X=Fail) 

.75 100.0 
#4 97.1 Atterberg Limits {ASTM D 4318) 

#10 92.8 PL= l\TP LL= NV Pl= 
#40 86.l 

Classification #200 28.9 
0.0344 mm. 11.7 uses (D 2487)= SM AASHTO (M 145)= A-2-4(0) 

0.0223 mm. 8.5 Coefficients 
0.0131 mm. 6.0 Dgo= 1.0486 085= 0.4116 050= 0.1928 
0.0093 mm. 5.6 050= 0.1 424 030= 0.0776 D15= 0.0399 
0.0066mm. 5.2 D10= 0.0273 Cu= 7.05 Cc= 1.14 
0.0032mm. 4.4 
0.0014mm. 4.0 Remarks 

Date Received: 4/25/17 Date Tested: 4/27/17 

Tested By: DWB 

Checked By: SMF 

Title: ENVIRO. DIRECTOR 

~ (no specification provided) 

Sample Number: 858395 Date Sampled: 4/19/1 7 

Mi-Tech Services, Inc. Client: CT Laboratories 

Project: SIA FFF SAVANNAH - BURLINGTON ARB, VT 
(PO 126836 MITECH) 

Weston. WI Proiect No: 10671 Fiaure R 
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CT l ABORRTOR I ES~~-
Sample Description 

1 
INORGANIC ANALYSIS DATA SHEET 

BRL TN05-004-S0-024 

Lab Name: CT Laboratories Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

Matrix (soil/water): SOIL 

% Solids: 85.4 Lab Sample ID: 858395 

Analytical Method: L-Kahn/9060A Date Received: 04/22/2017 

Dilution Factor: ........, ......... ______________ TCLP/SPLP Extraction Date/time: 

Analytical Run #: 137280 Analysis Date/Time 04/28/2017 14:15 

Analytical Prep Batch #: Prep. Date/Time: 

ICAL Calibration #: INSTRUMENT = Concentration Units: mg/kg 

CAS # Analyte Concentration Qualifiers OL LOO LOO RL 

TOC Total Organic Carbon 434 42 88 180 180 
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CT L RBORRTORlfS ~~-

Lab Name~ 

Matrix (soil/water): 

% Solids: 

Analytical Method: 

Dilution Factor: 

Analytical Run 1t. 

Analytical Prep Batch #: 

!CAL Calibration #; 

CAS# 

PH pH 

Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TNOS-004-50-024 

CT Laboratories Contract MAXXAM ANALYTICS-SIA FFF SAVANNAH 

SOIL SDG No.: ...:.12::;6::..:8~36;::._ _____ ____ _ 

85.4 Lab Sample ID: 858395 

EPA 9045D Date Received: 04/22/2017 

....i-.--------------- TCLP/SPLP Extraction Date/time: 

137341 Analysis Date/Time 04/28/2017 13:15 

Prep. Date/Time: 

Concentration Units: s.u. 

Analyte Concentration Qualifiers DL LOO LOQ RL 

7.48 0 .1 0.1 0.1 0.1 
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Lab Name: 

Matrix (soil/water)· 

% Solids: 

Analytical Method: 

Dilution Factor 

Analytical Run #: 

CT Laboratories 

SOIL 

85.4 

EPA8000C 

137160 

Analytical Prep Balch #: 

ICAL Calibration #: 

CAS# Analyte 

SOLID Solids, Percent 

Sample Description 

1 

INORGANIC ANALYSIS DATA SHEET 
BRL TN0>004-S0-024 

Contract: MAXXAM ANALYTICS-SIA FFF SAVANNAH 

SDG No.: 126836 

Lab Sample ID: 858395 

Date Received: 04/22/2017 

TCLP/SPLP Extraction Date/time: 

Analysis Datemme 04125/2017 08:00 

Prep. Daterrime: 

Concentration Units: % 

Concentration Qualifiers DL LOO LOQ RL 

85.4 0.1 0.1 0.1 0.1 



Appendix G

Groundwater Level Measurements and Elevations
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