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1. INTRODUCTION

Geosyntec Consultants, Inc. (Geosyntec) has prepared this report to document investigations of
subsurface vapors performed at the Air Force Plant 59 (Plant 59), in Johnson City, New York
(the Site, Figure 1). The goals of this work were to complement the assessment of potential
risks attributable to subsurface vapor intrusion (VI) conducted by AECOM under contract with
the United States Air Force and support decision-making regarding any further actions to assess
or manage potential risks associated with the VI pathway.

The specific objectives of the investigation were to:

1.

Further characterize the distribution of volatile organic compounds (VOCs) below the
floor slab (i.e. the sub-slab region) in the vicinity of three previously identified areas of
elevated soil vapor concentrations beneath the building (SL118, SL084, and SL022);

Assess the gas permeability of the sub-slab materials and the leakance of air from inside
the building to the subsurface to support calculations of the potential migration of vapors
from the subsurface to indoor air;

Assess the potential for indoor air exposures to chemicals attributable to subsurface
vapor intrusion to indoor air;

Make recommendations for any further actions needed to reduce uncertainties in the
long-term estimates of vapor-intrusion-related exposures and, if necessary, to reduce any
unacceptable or potentially unacceptable exposures to acceptable levels, and

Collect comparative data with an emerging sampling technique to assess the potential
applicability of the new method in any future monitoring activities.

Funding from this work was provided by the Air Force Center for Engineering and the
Environment (AFCEE) in San Antonio through sub-contract number W912BV-10-D2012 with
Enviro Compliance Solutions, Inc. who administered this work under a prime contract with the
United States Army Corps of Engineers, Tulsa District dated June 25, 2010.
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2. BACKGROUND

Volatile organic compounds (VOCs) such as trichloroethene (TCE) 1,1,1-trichloroethane (111-
TCA) and tetrachlorethene (PCE) were historically used as solvents at Plant 59 as part of
various manufacturing processes. The New York State Department of Environmental
Conservation (NYSDEC) requested that the Air Force evaluate the vapor intrusion pathway at
Plant 59, as part of a statewide initiative to assess potential vapor intrusion risks. A multi-phase
investigation of the vapor intrusion pathway was conducted by the Air Force from 2004 — 2008
(Earth Tech 2007, Earth Tech, 2008), and a follow-up investigation was conducted from 2009-
2010 (AECOM, 2010). The key findings from those investigations are summarized in the
AECOM Air Force Plant 59 Vapor Intrusion Investigation Report (AECOM, 2010) and are
paraphrased below:

* Most of the area beneath the building has very low sub-slab TCE concentrations. The
median sub-slab concentration of TCE in the February 2010 data set was 5.9 micrograms
per cubic meter (ug/m’) and the geometric mean concentration was 10.13 ug/m’. This is
barely above the New York State Department of Health (NYSDOH) guideline value of 5

ug/m’.

* There are a few areas beneath the building (near SL-022, SL-084, and SL-118) where
sub-slab vapor concentrations of TCE exceed the upper end of the range of
concentrations in “Soil Vapor/Indoor Air Matrix 1” (sub-slab TCE concentration of 250
ug/m’) in the New York State’s “Guidance for Evaluating Soil Vapor Intrusion”
(October 2006), although they are limited in areal extent;

* The vast majority of indoor air samples collected at Plant 59 had concentrations below
the NYSDOH guideline value of 5 ug/m’ for TCE in air. The median concentration of
TCE in indoor in the February 2010 data set was 0.54 ug/m3 , and;

* The distribution of VOCs below the floor-slab (including fill, soil and groundwater
beneath the building) is typically greatest immediately beneath the floor slab and
diminishes with depth toward the water table. This distribution suggests that VOCs
originated from unknown shallow releases from within the building (e.g., floor drains,
utility lines, etc.) rather than sources in the soil or groundwater at deeper levels. The
only known source of TCE release below the building was the shallow soil (dirt floor) in
the East basement area where 119 cubic yards of soil were excavated and removed in
2005.

The Air Force intends to transfer Air Force Plant (AFP) 59 to Broome County Industrial
Development Agency (BCIDA) in the near future and would like to make decisions regarding
the need for any further actions to address vapor intrusion at Plant 59 to maintain regulatory
compliance and manage any potential future liabilities related to vapor intrusion.
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3. SCOPE AND RATIONALE

The scope of work for this study included three main components:

1. Additional sub-slab and indoor air sampling in the vicinity of SL-022, SL-084, and SL-
118; the three areas of the building identified by AECOM as having the most elevated
sub-slab TCE soil vapor concentrations (Figure 1);

2. High Purge Volume (HPV) testing in the vicinity of SL-022, SL-084, and SL-118 to
assess the concentrations, persistence and distribution of subsurface vapors as well as the
permeability and lateral connectivity of the sub-slab fill materials; and leakance of the
floor slab; and

3. Data analysis and interpretation, including historic and recent data.

The indoor air VOC samples were collected over a 2-week period using a passive sampler (the
“Waterloo Membrane Sampler” or WMS™, as described by Seethapathy and Gorecki, 2010,
2011), which provides a longer-term time-weighted average concentration compared to the
previous indoor air 24 hour grab samples collected with one liter (L) Summa canisters. Radon
research has shown that longer-term samples (1 week to 1 month) show less temporal variability
and are more likely to be representative of the exposures (25 years or more) considered in a
human health risk assessment. Indoor air radon samples were also collected because it may be
possible to estimate the relative proportion of subsurface gas entering a building if the indoor air
radon concentrations are elevated above typical outdoor air levels and radon concentrations are
also measured below the building.

Sub-slab samples were collected by Summa canister (currently the most common method) and
2-week WMS™ samples to assess current conditions in areas of elevated concentrations and
compare and contrast the two types of sample collection methods. Both sampling methods were
also used during the HPV sampling to assess changes in the VOC concentrations during the
conduct of the test and to provide a volume-weighted average concentration, respectively. Two
different types of WMS™ samplers (thermal desorption and solvent extraction) were used
during the HPV tests to assess the correlation between the two passive sampling and analysis
methods. For both the initial sub-slab sample and the HPV tests, the comparison between the
Summa canister and passive sampler data was collected to assess the potential application of the
passive sampler for sub-slab concentration measurement. The WMS samplers have been shown
to provide quantitative VOC concentrations data comparable to Summa canisters and EPA
Method TO-15 for indoor air sampling already (Geosyntec, 2010; Seethapathy and Gorecki,
2010, 2011).

High Purge Volume sampling (McAlary et al., 2010) involves removal of tens or hundreds of
thousands of liters of sub-slab vapor, which provides insight into the spatial distribution of
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VOCs beyond the sampling location that cannot be achieved with a typical one-to-six liter
Summa canister sample. In addition, transient vacuum response testing was conducted to
provide a basis for conservatively estimating the rate of leakance of vapors through the slab.
Combined with the sub-slab concentration data, the leakance data can be used to estimate the
upper end of the range of potential mass flux of contaminants into the building. The mass flux
calculations provide an additional line of evidence for characterizing potential vapor-intrusion-
related exposures and for improving risk management decisions.

The historic indoor air and sub-slab vapor data was also reviewed as part of this work to support
the analysis with multiple lines of evidence. Several vapor intrusion guidance documents (e.g.,
ITRC 2007), discuss the virtues of multiple lines of evidence in vapor intrusion assessments.
The main reason for this approach is that each type of evidence has certain strengths and
weaknesses; however, they differ from one line of evidence to the next. Therefore, confidence
increases with more than one method of assessment.
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4. METHODS

The methods used during this investigation are presented in the following subsections.

4.1 Resampling of Existing Sub-Slab Probes

The construction of the existing sub-slab probes SL-022, SL.-084, and SL-118 are shown on
Figure 2, provided by AECOM. Figure 3 shows the sampling apparatus for the Summa canister
samples. The Summa canister was connected to the existing sub-slab probe through new
Nylaflow tubing and compression fittings to the female NPT Fitting on the probe. The lung box
and Tedlar bag shown in Figure 3 were used to purge the probe for three or more successive
volumes of 0.5 to 1 L for field screening. A shroud filled with helium covered the sampling
apparatus during purging to test the integrity of the vapor probe seal and sample train fittings.
Each successive Tedlar bag was analyzed in the field for the presence of helium using an MGD
2002 helium meter and for VOC concentrations using a Mini-Rae 2000 photoionization detector
(PID). Field screening was performed to confirm stability of VOC concentrations and absence of
significant levels of leak-check tracer prior to sampling with the Summa canisters.

After purging was completed, the valve to the lung box was closed and the 1 L Summa canister
was filled over an approximately 5 minute interval by opening the flow controller valve. The
Summa canisters, which were provided by TestAmerica of Burlington VT, were subsequently
shipped to the laboratory for analysis by USEPA Method TO-15.

Three passive sub-slab samples were collected using low-uptake WMS™ samplers at locations
within 1.1 feet of each of the three existing sub-slab probes (SL-022, SL.-084, and SL-118) for a
period of approximately 2 weeks. The WMS™ samplers were deployed inside a 2)s-inch
diameter hole drilled through the existing wood floor (~ 2 inches thick) using a circular wood
hole saw bit and through the concrete slab (5 to 11 inches thick) using a hammer drill and a
concrete drill bit. These holes were drilled to accommodate the pipe used for the HPV tests. A
void of varying thickness (0 to ~ 1 inches) was present between the wood floor and the concrete
slab. Figure 4 shows how the hole was sealed to prevent indoor air exchange with the
subsurface and avoid having anchoring cement contact the WMS™ samplers. A 2Y%-inch
diameter plug constructed with a steel washer wrapped with FrostKing "Poly Foam Caulk Saver"
(a.k.a., “backer rod”’) and PFTE tape was used to create a partial seal and the anchor cement was
used as a supplemental seal. The WMS™ samplers were hung from a wire and connected to the
plug to prevent the membrane of the passive samplers from contacting the bottom of the drilled
hole. The WMS™ samplers were retrieved approximately two weeks later by removing
(chiseling) the anchoring cement above the plug until the plug and WMS™ samplers could be
removed. The WMS samplers were subsequently shipped to Air Toxics Ltd. (Folsom, CA) for
analysis by carbon disulfide extraction followed by gas chromatography-mass spectrometry (GC-
MS) analysis for the full WMS sampler analyte list (see Appendix A).
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4.2 Indoor Air Sampling for VOCs and Radon

Indoor air VOC and radon samples were collected in the vicinity of the three sub-slab sampling
locations using passive WMS™ samplers and E-PERM electret samplers, respectively. The
WMS passive sampler samplers were deployed to provide two-week-long average indoor air
concentrations of VOCs that were previously detected in subslab and indoor air samples (TCE,
PCE 1,2-DCE,1,1,1-TCA and carbon teterachloride). The E-PERM samplers are standard
samplers used in the radon industry for the collection of medium-term radon samples of indoor
air. Because AFP 59 is situated in an area with elevated naturally-ocurring radon concentations,
they were deployed to provide an additional line of evidence regarding the susceptibiilty of
Plant 59 to subsurface vapor intrusion. The samplers were suspended on a string with their
sampling ports exposed approximately 8 feet above the floor. They were deployed for
approximately the same two-week period as the sub-slab samplers (4/14/2011 or 4/15/2011 to
4/28/2011), and then retrieved. The WMS™ samplers were subsequently shipped to Air Toxics
Ltd. (Folsom, CA) for analysis by carbon disulfide extraction followed by GC-MS analysis for
selected VOCs (111TCA, TCE, PCE, cis-1,2-dichloroethene [¢cDCE], trans-1,2-dichloroethene
[tDCE], vinyl chloride, and carbon tetrachloride). The E-PERM electret samplers were hand
delivered to Enviro Testing (Binghamton, NY) for analysis of radon by EPA Protocol #402-R-
92-004.

4.3 High Purge Volume Sub-Slab Vapor Testing

HPV testing was conducted at the three locations of elevated sub-slab concentration on April 28
(SL-118) and April 29 (SL-084 and SL-022). Once the passive samplers were removed, the fill
material at the bottom of the hole was loosened with a hammer drill to encourage air flow and a
suction point was installed by inserting a 1 "2-inch diameter polyvinylchloride (PVC pipe) into
the 2 '4-inch diameter hole. A combination of backer rod and a rubber O-ring wrapped in
Teflon tape were used to create a gasket in the annular space between the PVC pipe and the hole
in the concrete slab, then anchoring cement was poured around the PVC pipe and filled to the
surface of the wood floor to create a seal. The seal and the rest of the HPV apparatus was set up
as shown in Figure 5. Each HPV test consisted of drawing gas from below the floor at the
highest rate practicable. The first test was run for 120 minutes to maximize the region of
influence, and all three tests showed virtually no change in PID readings during the duration of
the tests, so second and third tests were run for 71 and 78 minutes, respectively.

The discharge from the extraction fan (Shop-Vac™) was run into the inlet ductwork of a portable
air scrubber equipped with a suction fan and activated carbon filters. The flow rate through the
portable air scrubber was greater than the flow rate through the Shop-Vac™ ensuring that all of
the sub-slab vapor extracted by the HPV apparatus was filtered by the portable air scrubber.
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The HPV test was initiated by turning on the portable air scrubber followed by the activation of
the Shop-Vac™. During the HPV testing, slip-stream samples of the extracted soil vapor were
collected using a vacuum chamber (a.k.a. lungbox) and 1 L Tedlar'™ bags. The Tedlar bags
were screened for total ionizable VOCs using a PhoCheck PID (Ion Science), which was
calibrated to 100 ppm isobutylene and carbon filtered indoor air in accordance with the
manufacturer’s specifications. Additional samples were collected for laboratory analysis using
two methods:

1) time-weighted-average samples (TWA);
2) grab samples.

Time-weighted-average samples were collected using two different types of WMS™ sampler (a
thermal desorption and a solvent desorption type). The TWA samplers were deployed inside the
HPV vent pipe immediately prior to the start of the test and removed at the end of the test. The
passive sampler port on the HPV apparatus was not large enough to accommodate 2 passive
samplers; therefore, one passive sampler was hung on a wire and deployed into the sample
stream through the air bleed valve (Figure 5). The air bleed valve was closed following the
deployment of the passive sampler and remained closed for the duration of the HPV test. The
grab samples were collected using Summa canisters at intervals of 5 and 20 minutes after the
start of each test and at the end of each test using the sample port shown in Figure 5.

During the HPV test at SL-118 the Tedlar bag samples were also screened with the radon meter;
however, the radon meter readings gradually drifted upwards from about 49 to about 190 pCi/L.
To test whether this was indicative of a real increase or just slow instrument response, the meter
was allowed to recover by drawing only indoor air for a period of approximately 40 minutes,
after which, the radon meter readings returned to low ambient levels. Soil vapor samples were
once again screened and the radon readings were similar to the initial readings (~50 pCi/L).
Therefore, the gradual increase in the radon readings in successive samples during the HPV test
at location HPV-118 was attributable to acclimation (needing to screen a large volume before
arriving at the true concentration). The recommended time required to reach a stable reading is
about 20 minutes, and the flow rate of the instrument was too high to allow the 1 L Tedlar bag
samples to supply sufficient gas for a stable result. The observed concentrations likely represent
the minimum concentration of the sub-slab radon concentration in the vicinity of SL-118, and
therefore, when compared with the indoor air concentrations are likely to underestimate the
amount of radon attenuation provided by the building slab. Because of the large time delay
required for the radon meter to return to baseline readings and the large sample volume required
by the radon meter (larger than 1 L) to reach a stable reading, Tedlar bag slip-steam samples
from the HPV tests at SL-084 and SL-022 were not screened with the radon meter.
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4.4 Transient Response Testing and Mathematical Analysis

During the HPV tests, transient response data was collected at communication test points via the
cyclic operation of the extraction fan (ShopVac™) while logging the vacuum (drawdown and
recovery) at nearby probes with the Zephyr II™ micromanometer. This generates transient
pneumatic response data for each specific location, similar to a groundwater constant-discharge
pumping test. After adjusting for the different densities and viscosities of water and air, the data
from HPV-022 and HPV-084 were analyzed using semi-confined (leaky) aquifer model
developed by Hantush and Jacob (1955) to estimate the gas conductivity of the sub-surface soil
and the coefficient of leakage of air from above the floor slab. At location SL-022, tests were
performed using data collected at radial distance of 7 and 15 feet, to assess the consistency of
the calculated transmissivity (T) and leakance (B) parameters. These parameters were in turn
used to calculate the horizontal air flow velocity with distance from the extraction well, the
profile of vacuum versus radial distance from the well, and the relative proportion of flow from
indoor air and the subsurface (assuming all leakage was from above the slab). A discussion of
the transient response testing and analysis is described further in Appendix B.

The amount of leakage will be a function of the number of cracks and penetrations in the floor
slab. The slab was covered with a wood floor, so visual confirmation of the condition of the
concrete slab was not possible. It is also possible that leakage (which is typically from indoor air
being drawn down into the subsurface) may for this particular building originate either from the
gap between the wood floor and the concrete floor (see Figure 2) or some sub-floor ducts
described in previous reports (AECOM, 2010). These features appear to have had a significant
influence at HPV-118 because the vacuum response was negligible at all monitoring points,
including existing sub-slab probe SL-118, which was less than a foot away from the point of
extraction. This behavior has never been observed in any previous HPV test of sub-slab gas.
Therefore, transient testing and mathematical analysis was not performed for this location.

At each HPV test location, existing sub-slab probes (either SL-022, SL-084, or SL-118) were
used as communication test points. Each of the existing sub-slab probes were within
approximately 1 foot from their respective well head (HPV-022, HPV-084, HPV-118).
Additional communication test points were installed at each HPV test location by coring through
the wood floor with a 2 's-inch hole-saw bit, and drilling through the underlying concrete with a
2-inch drill bit and hammer drill. The hole was vacuumed out with a Shop-Vac™ and a Y4-inch
diameter Nylaflow tubing was inserted into the /2-inch hole. Modeling putty was placed around
the Nylaflow tubing at the surface of the concrete slab to create a pneumatic seal and backer rod
was inserted into the void between the wood floor and the concrete slab. Hydraulic cement was
poured into the gap between the concrete slab and wood floor to complete the seal. The Zephyr
[I+ micromanometer was connected to the probe through Nylaflow tubing and a Swagelok™
fitting with a ball valve.
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Upon completion of the HPV tests and the transient response tests, the 1 }2-inch PVC pipe was
pulled from the hole and the hole was filled with fast-setting anchoring cement to the surface of
the wood floor. Dust and debris were vacuumed to return the areas to their original appearance.
All communication test point holes were filled with fast-setting anchoring cement and the carpet
section covering SL-084S and SL-084D were put back into place. Dust and debris were
vacuumed to return the areas to original appearance.

4.5 Laboratory Analysis

Summa canisters used in the sampling program were obtained from the TestAmerica Burlington,
VT laboratory (batch certified clean) a few days before each sampling event and returned to the
laboratory for analysis by USEPA Method TO-15 one to two days after sample collection.

The WMS samplers were obtained from SIREM Laboratories of Guelph, Ontario a few days
prior to sampling, and were shipped to Air Toxics Inc. of Folsom, California for analysis one to
two days after sample collection. The indoor air WMS samplers were analyzed for site-specific
VOCs: 111TCA, TCE, PCE, cDCE, tDCE, vinyl chloride, and carbon tetrachloride. The
subslab and HPV samples were analyzed for a suite of VOCs commonly of interest for VI
assessments. All of the samplers had Anasorb 747 as the adsorbent and were analyzed by
carbon disulfide extraction and gas chromatography/mass spectrospcopy (GC/MS), except for
the duplicate samples in the HPV vent-pipes, which had Carbpack B as the adsorbent and were
analyzed by thermal desorption GC/MS for added sensitivity (lower reporting limits).

4.6 Recontouring Sub-Slab TCE Concentration Data

The sub-slab TCE concentration data from February 2010 was re-contoured as described below
to provide an additional depiction of the subsurface TCE distribution. The previous contour plot
(AECOM, 2010, Figure 5.1-12) depicted the 250 ug/m’ contour extending to considerable
distances beyond areas of elevated concentrations, and in many cases all the way to locations
where the measured concentrations were much lower. For example, location SL-084 had a TCE
concentration of 38,675 ug/m’ and adjacent locations SL-056 and SL-112 (at distances of about
50 feet each from SL-084) had concentrations of 0.84 and 2.06 ug/m’, respectively. The limit of
the 250 ug/m’ contour should therefore have been about 2/3rds of the distance to the adjacent
probes from SL-084; however, the previous contour plot showed the 250 ug/m® contour extend

all the way to or beyond these sample locations, which tends to overestimate the subsurface
TCE distribution.

The revised contour plot was generated by performing a logarithmic transformation of the data
prior to the interpolation. This is a method for handling data sets that are log-normally
distributed, which is common for VOC distributions in the subsurface. The log-transformed
data had an approximately normal distribution. The semi-variogram model contained 6,780
pairs and a range of approximately 286 with an approximate sill of 0.95. The resulting
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interpolated surface had a confidence level of approximately 95% and a standard deviation of
approximately 5.

4.7 Mass Flux Calculations

The leakance values calculated from the Hantush Jacob analysis of the transient vacuum
response test data were used together with the sub-slab concentration data to calculate an upper
estimate of the mass flux of vapors from the sub-surface to indoor air. Estimates of the indoor
air concentrations can then be calculated by dividing the mass flux by the building ventilation
rate. This was done for both the entire building as well as localized areas around the highest
sub-slab concentrations in order to provide an average and upper estimate of indoor air
concentrations attributable to vapor intrusion. The equations are provided in Section 6.3.
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5. RESULTS

The following sections describe the results of the sub-slab and indoor air sample collection and
analysis, HPV tests and transient pneumatic test analysis and mass flux calculations.

5.1 Sub-Slab Sampling

5.1.1 Field Screening Results Prior to Summa Canister Sample Collection

PID readings from the purged volumes collected prior to the Summa canister sub-slab sampling
were consistent for each successive Tedlar bag purged at each probe and the PID readings ranged
from 1.2 to 41.9 parts per million by volume [ppm,], depending on the location (Table 1). This
corresponds to TCE concentrations of about 3,000 to 100,000 ug/m’ for TCE, if TCE is the
dominant compound present (the PID response factor for TCE is 0.5). These PID results
correspond well to the expected concentrations from previous sampling events (AECOM, 2010).

The maximum observed concentrations of helium in the purged volumes were below 2.3% of the
minimum helium concentrations in the shroud, suggesting the samples were not significantly
biased by leakage from indoor air drawn through leaky seals or fittings.

Radon concentrations from the purged volumes collected prior to the Summa canister sub-slab
the sub-slab probe ranged from 25.6 picocuries per liter (pCi/L) at SL-118 to 241.7 pCi/L at SL-
022.

5.1.2  Summa Canister and Passive Sub-Slab Sample Analytical Results

All analytical Summa canister and passive sub-slab sample results are shown in Table 2 and the
laboratory reports of analysis are located in Appendix A. There are several trends apparent in
the data on Table 2:

* TCE has the highest concentration of all VOCs in two of the three locations (roughly
10X higher than 111TCA and Freon TF at location SL-022, and roughly 50X higher than
cDCE, and roughly 100X higher than PCE at location SL-084) and similar
concentrations to 111-TCA at location SL-118. Freon TF, 111-TCA and c¢DCE are
considerably less toxic than TCE; therefore, TCE is the compound of primary interest;

¢ TCE was detected above the NYS Matrix 1 “mitigate” criterion of 250 ug/m’ at all three
locations. Risk assessment and risk management decisions based on the TCE
concentrations in the sub-slab soil vapor and indoor air will be conservative for vapor-
intrusion related exposures of the other compounds present in the sub-slab;

* TCE concentrations diminished by a factor of 2 or less during the conduct of the HPV
tests, during which time the total volume of gas removed from the subsurface was in the
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range of 40,000 to 98,000 L. This indicates that concentrations are fairly consistent in
the sub-floor region surrounding the HPV test locations, and a relatively small amount of
the total gas extracted was indoor air that entered the subsurface through the floor slab
during the tests;

* Concentrations detected in the passive sub-slab samples were generally less than the
concentrations detected in the sub-slab Summa canisters samples collected at the start of
the program and two weeks later at the beginning of the HPV tests. The negative bias
was typically about a factor of five and up to about an order of magnitude and was
observed for all three sets of WMS samples (fully passive and both thermal and solvent
extraction versions within the HPV apparatus). . The Summa canister data are considered
representative and sufficient for decision-making purposes.

5.2 Indoor Air VOC and Radon Concentrations

Laboratory analytical results for the indoor air WMS™ samples collected over the two-week
period from April 14, 2011 to April 28, 2011 are provided in Table 2. There were no detections
of any of site-specific VOCs above the laboratory reporting limits in the indoor air samples.'
The sampling conditions in which the WMS indoor air samples were collected are consistent
with the standard practices used in their deployment and with the conditions that were used to
establish empirical uptake rates for the samplers (i.e. adequate face velocity past the sampler
membrane). Based on those factors, the indoor WMS indoor air results are considered to be
representative of the indoor concentrations of VOCs at those locations during the sampling
period. That assumption is supported by the similarity between the WMS indoor air results and
the median TCE indoor air concentration (0.54 ug/m’) obtained by AECOM in February 2010
and by considerable past experience with the WMS sampler under siliar conditions (Seethapathy
and Gorecki, 2010, 2011). It is also consistent with the decreasing concentration trends
observed at the three test locations from the August 2009 to the February 2010 sampling events,
and with the decreasing concentration observed in outdoor air samples over that same period.

The analytical indoor air radon concentrations ranged from 1.1 to 1.4 pCi/L (see Table 6). These
values are slightly above the national average outdoor air concentration of radon of 0.4 pCi/L
(http://www.epa.gov/radon/healthrisks.html). The building is in an area of elevated radon levels
(http://www.health.state.ny.us/environmental/radiological/radon/livingctymap.htm), so it is not
clear whether there is a measurable contribution of radon from subsurface or whether the radon
in indoor air is simply attributable to ambient outdoor air radon concentrations.

"It should be noted that the reporting limits were slightly elevated compared with the recommended limits in the
NYSDOH Guidance. For example the recommended IA reporting limit for TCE is 0.25 ug/m’, but the reporting
limit for the WMS samples was 0.77 ug/m”.

TRO386 12 2011.09.02

HPV Report



Geosyntec®

consultants

5.3 High Purge Volume Testing Results

The HPV tests ranged in duration between 70 and 120 minutes with total volumes of 40,000 to
98,000 L of gas removed. The vacuum response data at location SL-118 was not typical, but the
response at the other two locations was typical, as discussed further below. Time constraints
prevented a repeat test at location SL-118.

5.3.1 Field Screening Measurements from HPV Test Points and CTP Points

The cumulative volume of gas removed, wellhead vacuum, extraction flowrate, total VOC and
radon concentrations measured in real-time using portable instruments from the extracted vapor
at each HPV test point is provided in Table 3. The highest PID readings were measured in
samples collected from HPV-084 (approximately 40 ppm,). The maximum readings at HPV-
022 and HPV-118 were 1.72 and 1.45 ppm,, respectively. The PID readings remained relatively
steady over the duration the HPV tests at all three locations, which suggests that the sub-slab
vapor concentrations are reasonably uniform beneath the slab in the immediate vicinity of each
test location and the amount of indoor air entering the subsurface is small relative to the total
volume of gas removed.

These PID readings from the HPV tests are in close agreement with the PID readings collected
two weeks earlier during purging prior to sampling the sub-slab probes SL-118, SL-022, and
SL-084 (see below).

Location Avg Total VOCs (PID) | Avg Total VOCs (PID)
(4/14/11 - 4/15/11) | (4/28/11 -  4/29/11)
Sampling Event HPV Sampling Event

SL-118 1.2 ppm, 1.40 ppm,

SL-022 2.5 ppmy 1.67 ppm,

SL-084 39.8 ppm, 36.57 ppmy

These data support the conclusion that the sub-slab distribution of VOC concentrations in the
vicinity of the sample locations was relatively steady over the time period during which the
investigation took place (i.e., temporal variability was minimal).

Radon concentrations were monitored during the HPV test at HPV-118 and ranged from 48.6 to
190 pCi/L. As described in Section 3.2 the radon readings are believed to either have drifted
upwards or were slow to acclimate during the use of the meter, making it difficult to identify
trends in the subsurface radon concentrations as a function of volume purged (if any).

TRO386 13 2011.09.02

HPV Report



Geosyntec®

consultants

The total VOC concentrations (by PID) and steady-state vacuum measured at select
communication test points (CTPs) are provided in Table 4. The PID readings at the CTPs SL-
022 and TP-022-7 were similar (within a factor of 2 or so) to the readings observed at the point
of extraction (HPV-022) during the HPV test. The total VOC concentrations measured at SL-
084D (0.43 and 1.61 ppm,), the eight-foot deep probe, were significantly lower than the 40
ppm, measured at the sub-slab point of extraction located just under 4 feet away (in plan view)
(HPV-084, see Table 3). These results are consistent with the results obtained by AECOM in
February 2010 who measured TCE concentrations of 38,675 ug/m3, 3,545 ptg/m3, and 172
ug/m’ in samples from sub-slab, four-foot deep and eight-foot deep probes, respectively. These
data, combined with AECOM’s February 2010 groundwater sampling results (the TCE
groundwater concentration beneath this area of the building was less than 1 ug/L) support the
hypothesis that the “source” of contamination in the vicinity of SL084 is immediately beneath
the building (e.g., floor drains, utility lines, etc.) rather than in a deeper stratigraphic zone or
groundwater. There was no measurable vacuum at the communication test points at SL-118,
which was unexpected and inconsistent with the typical HPV test results; therefore, samples for
PID screening were not collected at that location.

5.3.2 Steady-State Vacuum Response Testing

The HPV tests showed applied vacuums of 38 to 48 inches of water column (in H,O) and
extraction flow rates between 22 to 31 standard cubic feet per minute (scfm) (Table 3). The
ratio of the flow rate divided by the applied vacuum is the specific capacity, which is linearly
proportional to the permeability of the subsurface materials. The specific capacities ranged from
0.5 to 0.8 standard cubic feet per minute per inch of water column vacuum (scfm/in H,O), which
indicates that the subsurface permeability is generally uniform beneath the slab and the sub-slab
material is highly permeable.

Steady (maximum) vacuum measurements recorded at each CTP surrounding the HPV test
points are presented in Table 4. The vacuum response surrounding HPV-084 indicates a
vertical connectivity. This was demonstrated by the vacuum response measurements at SL-
084D and SL-084S, which are located in the same distance and direction from the extraction
point but are screened at different depths. SL-084D was screened at a depth of 8 feet below the
slab and had a measured induced vacuum of -0.013 in H>O while SL-084S was screened at four
feet below the concrete slab and had a measured induced vacuum of -0.036 in H,O indicating a
decreasing vacuum influence with depth. The fact that there was a measureable vacuum
response at SL-084D and SL-084S indicates that the vadose zone soils (fill) are permeable
enough to allow some vertical flow of soil gas.

At HPV-118, three communication test points at 0.5 feet (SL-118), 7.2 feet (TP-118-7), and 5
feet (TP-118-5) from the wellhead were monitored for vacuum response while a vacuum of 47.6
inches of water column (in-H,O) was applied to the wellhead (HPV-118). A measurable vacuum
was not observed at any of those CTPs; a result which has not been observed by Geosyntec in
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any previous sub-slab HPV test. The reason why a vacuum response was absent in the nearby
points is not clear. It may be due to the presence of a highly transmissive sub-slab feature
beneath the slab that “short circuited” the pressure field such as an historic sub-slab vacuum
duct (see AECOM Figure 5.2.2 in the September 2010 Report).

At HPV-022, the steady-state vacuum response was very typical, in fact the vacuum at a radius
of 15 was predicted within 10% before the CTP probe was even installed using a semi-
logarithmic plot of vacuum vs log distance populated with data from the probes closer to the
point of extraction.

5.3.3 Transient Vacuum Response Test Analysis

Transient response tests were conducted and analyzed at locations HPV-022 and HPV-084 to
assess the degree of potential leakage across the building slab. Because there wasn’t a sufficient
vacuum response at monitoring points in the vicinity of HPV-118, transient response tests were
not performed there. The results from the transient response testing and analysis are provided in
Appendix B and summarized in Table 5. The Hantush and Jacob (1955) leaky aquifer model
was used to analyze the transient vacuum response to the cyclic operation of the vapor
extraction fan (ShopVac™) at each location. A conceptual sketch and description of the model
theory and assumptions are shown in Appendix B. As illustrated in Figure 3 of Appendix B, the
amount of drawdown that is observed in a “leaky” system over time (the blue solid line) is less
than what would be expected if no leakage were ocurring (the red dashed line, which represents
the Theis confined aquifer model). This is because air that enters the extraction point comes not
only from two sources: 1) progressively greater radial distances in the granular sub-slab fill,
(which requires continuous propogation of vacuum), and 2) leakage. As soon as the volume of
air supplied by leakage matches the volume of air being removed from the subsurface, there is
no need for vacuum to propagate any further in space or in time. It should be noted that because
the model assumes that all leakage comes through the overlying low-permeability layer (i.e., the
floor slab) rather than from deeper stratigraphic horizons or from discontinuities (preferential
pathways such as subsurface utilities) between the slab base and the fill below, the analysis may
overestimate (but not underestimate) the magnitude of leakage across the floor slab. Thus, this
analysis represents a conservative approach to the characterization of the vapor migration
potential across the slab.

In Appendix B, there are a series of figures for each HPV test. For each of the three sets of
transient vacuum data analyzed:

Figure 1 shows the layout of probe locations.

Figure 2 shows the raw vacuum response data (drawdown and recovery) for at least one cycle
of the fan.

Figure 3 shows the fit between the Hantush Jacob model and the transient drawdown and
recovery data, as well as the calculated parameters of transmissivity (T) and radius divided by
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leakance factor (1/B). Also shown on Figure 3 is the curve that would have been expected if
there was no leakage (the red dashed line represents the Theis curve), to convey the effect that
leakage had on the magnitude of the vacuum measurements.

Figure 4 shows the measured profile of vacuum versus radial distance, as well as the profile
calculated using the parameters derived from the Hantush Jacob analysis. The fit between the
transient vacuum versus time data (Figure 3 for each test) and the steady-state vacuum versus
radial distance (Figure 4 for each test) can only both be good if the T and /B values are
representative for the subsurface materials in the vicinity of the point of extraction because these
are two independent sets of data. This was achieved by an interative process of adjusting the T
and /B values in the matches between the drawdown vs time data in Figure 3 and the drawdown
vs distance data in Figure 4 until one set of parameters fit both sets of data.

Figure 5 shows the calculated profile of induced flow velocity versus radial distance for each
HPV test, assuming a gas-filled porosity of about 30% and that most of the flow occurs through
a granular fill layer below the concrete slab (which may or may not be the actual case) including
a line representing the condition of no leakage (Theis model).

Figure 6 shows the calculated profile of the time required for a gas molecule to migrate through
the subsurface and arrive at the point of extraction, and also includes a curve for the condition
with no leakage for comparison, again assuming flow is predominatly through a granular fill
layer below the concrete. The duration of the HPV test is shown, and where that time intersects
the dashed line, the corresponding distance represents the radius from which soil gas was
extracted during the test, if all gas flow was through a gravel layer below the floor slab.

Figure 7 shows the relative proportions of gas extracted from the porous medium (area
integrated below the curve) versus gas attributable to leakage (area integrated above the curve).
For all of the data analyzed, the analyses indicate that the majority of flow was attributable to
leakage (but not necessarily leakage from indoor air) by the end of each test. This finding is
interesting because the PID readings and VOC concentrations measured during the HPV tests
(See Section 5.4.4) did not decrease substantially (a factor of two or less) during each test,
which indicates that the leakage was predominantly attributable to a sub-surface source and not
indoor air leaking across the slab, otherwise, a rapid decrease in concentrations would have
occurred. Therefore, it appears that the majority of the leakage originated from a sub-slab
feature, such as a utility conduit, the gap between the wood flor and the concrete floor, or
possibly the sub-floor ducts described by AECOM (2010).

5.3.4 Laboratory Analytical Results of Extracted Sub-slab Vapor

Laboratory analytical results for the sequential Summa canister slip stream and WMS™ samples
collected during each of the HPV tests are provided in Table 2. The concentrations of TCE,
PCE, cis-12DCE, and 111TCA measured from Summa samples collected two weeks prior to the
HPYV tests and during the test are plotted against the volume purged during the test in Figure 6.
The concentrations of the VOCs in the sequential Summa canister samples at SL-022 and SL-
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118 remained relatively consistent during the test, indicating that the distribution of VOCs in the
sub-slab in the vicinity of the test points is relatively homogeneous and the amount of indoor air
drawn into the subsurface during these tests was minimal. The sequential Summa canister
samples at SL-118 show a slight decrease in concentrations during the test (about a factor of 2),
indicating that the concentrations just outside the vicinity of the HPV extraction point are
slightly lower, or there may have been some indoor air entering the subsurface during the test.
This is consistent with the stable PID data collected during the test (Table 3).

The Hantush Jacob analysis indicates that by the end of each HPV test, the vast majority of the
air being extracted was attributable to leakage (about 95% or more) for all the transient vacuum
response data analyzed (see the three plots titled Figure 7 in Appendix B). If this leakage was
all attributable to indoor air crossing the floor slab (as assumed by the Hantush Jacob model
formulation), then the concentrations in the extracted gas would have been expected to drop by a
factor of 20 or more. Since the concentrations either did not drop or dropped by a factor of 2 or
less, then the Hantush Jacob Model would overestimate the leakage across the floor slab by a
factor of 10 or more. This fact is discussed further in the mass flux calculations in Section 6.3.

The two simultaneous time integrated WMS™ samples (one thermal desorption sampler and
one solvent desorption sampler) collected during each of the HPV tests provide an estimate of
the average concentration over the duration of the HPV test for each analyte. The results of the
WMS™ and Summa canister samples are presented in Table 2. As in the case of the sub-slab
samples, the WMS samples are generally biased low by about a factor of five and up to an order
of magnitude with respect to the Summa sample results. The Summa canister data are
considered representative and sufficient for decision-making purposes.

5.4 Data Validation

The data set was validated by reviewing analyte lists, sample hold times, method blanks,
surrogate recoveries, laboratory duplicate samples, and trip blanks to assure that the sample was
analyzed within specified times, the laboratory instrument was operating within specification,
and reporting was done according to project requirements.

To evaluate the accuracy of the analytical data, Geosyntec reviewed the percent (%) recovery of
surrogates and laboratory control samples (LCSs). The acceptance range for surrogate recovery
is 70-130%. The surrogate recoveries met the acceptance criteria. The acceptance range for
LCS and laboratory control sample duplicates (LCSD) recovery is also 70-130%. The LCS
recoveries met the acceptance criteria, with the exception of chloromethane in the WMS™
laboratory report (Lab ID 1105031A). Chloromethane in both the LCS and LCSD exceeded the
acceptance critera; however, there was no impact on the data quality because recoveries were
high and chloromethane was not detected in the samples. The recoveries were above the
acceptable range for LCS and LCSD in the thermal desorption WMS™ laboratory report (Lab
ID 1105031B) for 2-butanone, 4-methyl-2-pentanone, and 1,1,2,2-tetrachloroethane and above
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the acceptable range in the LCSD for heptane. 2-Butanone and heptane were detected in all three
samples and was J-qualified as estimated. 4-methyl-2-pentanone and 1,1,2,2-tetrachloroethane
were not detected in the samples so there was no impact on the data quality.

To evaluate the representativeness of the analytical data, Geosyntec reviewed the results for
method blanks and trip blanks and also confirmed that sample hold times were not exceeded.
No VOCs were detected in the Summa canister and WMS™ method blanks. Two WMS™ trip
blanks were analyzed by the laboratory to assess potential bias that may have occurred during
sample shipment, storage, and handling. No VOCs were detected in the trip blanks; therefore,
the representativeness of the data is considered acceptable.
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6. LINES OF EVIDENCE

This section provides several lines of evidence for assessing potential vapor intrusion risks in
the subsections below.

6.1 Comparison of Indoor Air Data to Target Concentrations

The indoor air concentrations of TCE measured with the WMS samplers provide a longer-term
time-weighted average concentration (2 weeks instead of 24 hours). TCE concentrations
reported by AECOM (2010) showed a diminishing presence of TCE in the indoor air over the
course of their investigation. Ninety percent of the 122 indoor air samples collected during the
February 2010 sampling event had measured TCE concentrations below 2 ug/m’, and only one
sample location (SL055) had a TCE concentration greater than 5 ug/m’. Although the measured
concentrations of TCE in indoor air were higher overall in the 2009 sampling events, especially
the August 2009 event, the concentrations of TCE in outdoor air samples were also higher, with
concentrations up to 4.57 ug/m’, which is unusually high for outdoor air, and may indicate a
positive bias in the data (see below).

Sampling Median TCE | Median TCE Indoor Air | TCE Outdoor Air
Event Subslab Concentration (ug/m’) Concentration Range
Concentration (ug/m’)
(ng/m’)
August 12.35 2.66 TCE detected 2 of 3
2009 samples (ND — 4.57)
November 22.6 1.07 TCE detected 6 of 6
2009 samples (0.48 - 0.81)
February 59 0.54 TCE detected 4 of 6
2010 samples (ND — 0.7)

The apparent decrease in TCE concentrations in the indoor air over the course of the AECOM
sampling program seems to mirror the decrease in outdoor concentrations of TCE. These results
suggest that a substantial percentage of the observed concentration of TCE in the indoor air is
more likely attributable to factors other than vapor intrusion. Thus, the reported indoor
concentrations would over-estimate the potential impact of vapor intrusion on indoor air quality.

The New York State DOH guideline value for TCE in air is 5 pg/m’ and the Oak Ridge
National Laboratory (ORNL) Regional Screening Level for a 1 x 10 incremental lifetime
cancer risk is 6.1 pg/m’. The acceptable risk range of 1 x 10 to 1 x 10 corresponds to target
concentrations of 6.1 to 610 ug/m’. Because the indoor air concentrations from the November
2009 and February 2010 sampling events are almost all lower than the state and regional target
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levels (3 samples from November 2009 and one sample from February 2010 exceeded 5 ug/m’),
the available indoor air quality data support the conclusion that overall, there is no unacceptable
risk from vapor intrusion.

Although the patterns of elevated indoor air concentrations of TCE from the three sampling
events do not clearly align with the patterns of elevated sub-slab concentrations of TCE, there
are some locations where the elevated sub-slab and elevated indoor concentrations of TCE
overlap (see the AECOM 2010 report). For example, the February 2010 sample location at
which the indoor concentration of TCE exceeded 5 ug/m’ was SL-055 (53 ug/m’). That location
is in the general vicinity of SL.-084, which has had high sub-slab TCE concentrations and also in
the vicinity of a historic subslab air duct system. It is conceivable that vapor migration through
the slab or through the duct system may be responsible for the elevated concentration of TCE in
the indoor air at that location.

The indoor air concentrations of TCE measured with the WMS samplers are slightly lower than
those observed during the February 2010 sampling event. The WMS samplers provide a longer-
term time-weighted average concentration (2 weeks instead of 24 hours) than the Summa
results, so they are more likely to reflect the long-term average concentration of TCE in the
indoor air. It is noteworthy that TCE was not detected at any of these locations during the April
2011 event, despite the fact that these locations are the most likely to show effects of vapor
intrusion based on the subslab distribution of TCE. A comparison of the April 2011 WMS and
February 2011 SUMMA results is provided below.

Sample Location TCE Indoor Air | TCE Indoor Air
Concentration (ug/m’) | Concentration (ug/m)
February 2010 April 2011
Summa by AECOM WMS by Geosyntec

SL-022 0.48 ND @ 0.77

SL-084 1.56 ND @ 0.77

SL-118 0.81 ND @ 0.76

6.2 Comparison of Sub-Slab Data to Target Concentrations

The concentrations of VOCs measured in sub-slab and soil vapor samples were compared to the
appropriate “Matrix 1 and Matrix 2” decision matrices in the “Guidance for Evaluating Soil
Vapor Intrusion in the State of New York™ (October 2006). For compounds not specifically
listed in Matrix 1 or 2, soil vapor screening levels were calculated the Oak Ridge National
Laboratory (ORNL) industrial indoor air risk based screening levels (ORNL, 2010)
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corresponding to a 1 x 10 incremental lifetime cancer risk and an attenuation factor of 1/100,
which is near the conservative end of the spectrum of empirical attenuation factors in the
database compiled by the USEPA (USEPA, 2010), and is therefore considered protective for
this building. This attenuation factor is also consistent with the attenuation factor estimated from
the qualified radon data, described below.

Maximum observed concentrations of TCE exceed the soil vapor screening level of 250 ug/m’
by about 1 order of magnitude (factor of 10) in the areas of SL-118 and SL-022 and about 3
orders of magnitude (factor of 1,000) in the area of SL-084. PCE exceed the adjusted ORNL
screening level by 1 order of magnitude in the area of SL-084, which makes TCE and PCE the
primary compounds of concern. TCE is considered the primary risk driver at this site because
PCE and 111TCA are generally present at much lower concentrations relative to their screening
levels in the sub-slab. Risk management decisions that are based on the potential for vapor-
intrusion-related exposures to TCE will be conservative for similar exposures to the other VOCs
that have been identified in the sub-slab soil vapor.

Sub-slab radon concentrations measured at location SL-118 during the HPV testing ranged from
47 to 190 pCi/L and the indoor air concentration was about 1 pCi/L, although the sub-slab
readings may be biased by instrument drift or slow acclimation and the indoor air concentration
may not be significantly different than outdoor air concentrations. Nevertheless, a sub-slab to
indoor air attenuation factor could be approximated to be in the range of 0.02 to 0.005 (or less if
the indoor air radon is attributable mostly to outdoor air, or if the observed subslab
concentrations were biased low), which is near the upper end of the range of empirical
attenuation factors in the USEPA empirical database (USEPA, 2010). This is generally
consistent with the 1/100 attenuation factor used to derive conservative soil vapor screening
levels.

The locations chosen for HPV and Transient Response testing were selected specifically
because they represent the areas with the highest sub-slab concentrations of TCE. Overall, there
are much lower concentrations of TCE elsewhere beneath the building slab than there is in the
immediate vicinity of the three locations discussed in this report. Figure 7 shows the
interpolated TCE distribution according to the interpolation algorithm described in Section 4.6.
The areas where sub-slab concentrations of TCE exceed the New York State “Soil Vapor/Indoor
Air Matrix 17 criteria of 250 ug/m’ for which mitigation is recommended based on the potential
for vapor-intrusion-related exposures (i.e., regardless of current indoor TCE concentrations)
represent a small percentage of the total sub-slab surface area beneath AFP Building 59. Out of
the 120 sub-slab samples, nearly half of the samples (54) had TCE concentrations less than 5
ug/m’; only 21 samples had TCE concentrations above 100 ug/m’; and only 4 samples had TCE
concentrations above 1000 ug/m’. Thus, the overall distribution of TCE beneath the slab
suggests that the potential for vapor intrusion related exposures is negligible in most areas and
only a few very localized areas (i.e. those that were the focus of the current study) may have a
potential vapor intrusion risk.
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6.3 Mass Flux Estimates and Dilution in Building Ventilation

The potential risk from vapor intrusion can also be calculated from the available data and a few
simple equations. The Johnson and Ettinger (1991) model is the most common equation used
for this purpose; however, this is a one-dimensional model, which assumes that the
concentrations beneath the building are essentially uniform, which is not the case at Plant 59.
Therefore, a different mathematical approach is required.

The potential concentration of TCE in indoor air due to vapor intrusion for AFP Plant 59 can be
estimated using the leakance values calculated from the Hantush Jacob analysis of the transient
vacuum response test data. The Hantush Jacob model assumes that all of the leakage occurs
from above, which will tend to overestimate the actual leakage across the slab, which is
conservative (protective) for risk assessment purposes. Given that the concentrations measured
during the HPV tests did not diminish by much, it is reasonable to assume that the leakage was
not primarily attributable to indoor air flowing down across the slab. Therefore, these
calculations are likely to overestimate indoor air concentrations by an order of magnitude or
more.

The volumetric flow rate of soil gas per unit area across the slab (Qsi) can be estimated by
using the following equation:

Qui =Kyi A
where:
Qsoit = flow rate of soil gas into the building ( cubic feet per day [ft*/day])
K, = vertical gas conductivity of floor slab, where K, = Tb’/B
T = gas transmissivity of permeable layer below the floor slab (square feet per day[ft*/day])
b’ = floor slab thickness (feet [ft])
B = Leakance factor (ft)
1 = vertical gas pressure gradient (ft of air head per foot of floor slab thickness)
A = cross sectional area perpendicular to flow (square feet [ft])

A few pascals of pressure differential can be observed in most buildings simply due to wind
gusts buffeting against the side of a building. Therefore, the pressure gradient across the slab
would be about 0.9 ft/ft, assuming a pressure differential of 3 pascals (0.7 ft of air head) and a
slab thickness of 0.75 ft. At location SL-022, the calculated B values were 2.7 and 2.8 from the
transient response test data at radial distances of 7 and 15 ft, respectively, and the calculated
transmissivity values (27.5 and 32.3 ft*/day) are also very similar, which shows that the analysis
provides comparable results with tests at different radial distances from the point of extraction.
The corresponding K, values would be 2.8 and 3.1 feet per day (ft/day), respectively, which are
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also very similar. The Kv value from the transient data collected at SL-084 would be 22.7 ft/day
by the same method, which is about an order of magnitude higher. Assuming a unit area (A =1
ft*), the Qi value per unit area would be about 3 to 23 ft'/day/ft>. As discussed in Section
5.3.4, the leakance probably overestimates flow of indoor air to the subsurface by at least an
order of magnitude. Therefore, the unit Qs values are more likely in the range of 0.3 to 2.3
ft*/day/ft’, or less.

Contaminant mass flux of TCE across the slab per day (Jrcg) can be estimated by multiplying
Qsoit by the sub-slab TCE concentration and a unit conversion factor (CF).

J1cE= Qsoit Crce CF
where:
Jrce = TCE Mass Flux (ug/ft*/day)
Crce = TCE Sub-Slab Concentration (ug/m’)
CF = conversion factor = 0.0283 (m’/ft’)

If the concentration was uniform everywhere below the building, then a single concentration
value could be used and the Qi1 value per unit area could be multiplied by the entire building
footprint. For non-uniform concentrations, there are two approaches: 1) use an “average” sub-
slab concentration and the total building area, or 2) subdivide the building into sections with
similar sub-slab concentrations, and assess one section at a time. Statistical summaries of the
sub-slab concentration data from the February 2010 sampling event are included in Table 7.
The geometric mean TCE concentration of the sub-slab samples collected in February 2010
(AECOM, 2010) was 10.13 pg/m’ (Table 7) and the total building footprint is about 750,000
ft*, therefore the overall average TCE flux into the building would be on the order of 0.06 to 0.5
grams per day.

The indoor air concentration due to vapor intrusion (Cyi) can be estimated by dividing the TCE
mass flux (Jrcg) by the air exchange rate in the building.

Cvi= Jrce/ Q Building
where:

Q Building = Volumetric flow rate of air through the building (ft’/day)

Assuming the building is about 15 feet tall and an air exchange rate of 1 per hour (which is
typical for commercial/industrial buildings), the Quuiging value would be about 270,000,000
ft'/day. For a flux of 0.06 to 0.5 grams of TCE per day, the associated average concentrations in
indoor air would be on the order of 0.008 to 0.07 ug/m’. This is a factor of 71 to 625 times
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lower than the New York State guideline value of 5 pg/m’ for TCE in air, and would therefore
pose no unacceptable risk. If the air above the drop-ceiling also contributes to dilution, then the
calcualted indoor air concentrations would be even lower, by about another factor of 2.

If the same calculations were performed on sub-sections of the building, it would be
conservative to consider the area of highest sub-slab concentrations as an end-member for the
analysis. SL-084 had the highest sub-slab concentrations (up to about 100,000 ug/m’. The area
surrounding SL-084 with interpolated concentrations above the 250 ug/m’ level suggested by
New York State for pre-emptive mitigation is about 3,000 ft*. Within this area a geometric
mean sub-slab concentration of TCE might be about 1,000 ug/m’. Even if the indoor air
circulation within this area does not mix with surrounding areas (a conservative assumption that
would tend to overestimate indoor concentrations), then the indoor air concentration in this area
would barely reach the New York State guideline value of 5 ug/m’ and ORNL
commercial/industrial screening level of 6.1 ug/m’ corresponding with the most protective end
of the acceptable risk range (1E-6 incremental lifetime cancer incidence). Thus, the mass flux
analysis indicates that vapor intrusion poses a very low risk, even in the areas with the highest
potential for vapor-intrusion-related exposures..
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7. RISK ASSESSMENT AND RISK MANAGEMENT

The lines of evidence (sub-slab concentrations, indoor air concentrations and mass flux
calculations) collectively indicate there is very low risk from subsurface vapor intrusion.
Furthermore, as illustrated in Figure 8 below, the median concentration of TCE in indoor air
samples collected in 2009-2010 (AECOM) has decreased substantially over that time period and
the maximum value stayed within the lower half of the acceptable risk range (1E-4 to 1E-6
incremental lifetime cancer incidence), based on the screening levels of the US EPA Mid-
Atlantic Risk Assessment Regional Screening Tables for industrial settings, which are posted at:
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm).

TCE Indoor Concentrations AFP 59

Aug-09 Nov-09 Feb-10
1000
.......................................... = = -1E-6 Indoor Air Target
Level
100 @ @= 1E-5 Indoor Air Target
cecccccccec e ccccccee=g Level
=
® e oo 1E-4 Indoor Air Target
10 a Level
A A Median TCE Indoor
Concentration
1 A
A

M Maximum Indoor Air
Concentration

0.1

Figure 8: Median and maximum indoor air TCE concentrations, showing that the median is
below the acceptable risk range and the maximum barely reaches the middle of the acceptable
risk range

When considering actions to address potential vapor intrusion related exposures at AFP
Building 59, it is important to consider:

* The nature of the contaminant sources;
* The likelihood that the contaminant source concentrations will increase in the future;

* The current uses of the building and the overall building conditions (maintenance,
structural integrity, HVAC operation); and,

* Future use of the building and property.

The available data provide good spatial coverage representative of conditions beneath the
building and additional targeted assessment has been performed in the areas of elevated
concentrations; therefore, it is likely that all areas of significant subslab VOC concentrations
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have been identified. Remedial actions have been implemented to excavate and remove TCE
contaminated soil from beneath the building; therefore, the sub-slab vapor concentrations are
unlikely to increase in the future, and should diminish over time. If the building use remains
commercial/industrial, then the exposure scenario (40 hours per week for 50 weeks per year for
25 years) is unlikely to change. If a change in land use to residential or sensitive receptors was
planned, additional assessment would be appropriate.
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8. CONCLUSIONS AND RECOMMENDATIONS

From the assessment activities conducted in this study and our review of historic data,
Geosyntec concludes:

TCE is the main compound of interest for vapor intrusion, and all other VOCs are less
likely to pose a potential risk;

The current concentrations of TCE in the sub-slab soil vapor in the vicinity of SL-118, SL-
022 and SL-084 are comparable to values previously measured.

The WMS™ samplers collected for two weeks with low-uptake, solvent extraction
samplers, and in the HPV test apparatus with regular uptake rates and both thermal and
solvent extraction all compared very well with one another. The passive samplers showed a
negative bias compared to the Summa canisters by about a factor of five and up to about
one order of magnitude.

TCE concentrations in the indoor air samples at all three sampling locations were <
0.77ug/m’, which is below the NYSDOH guideline value of 5 ug/m’ by at least a factor of
five. There is no reason to suspect that the indoor air WMS samples had a negative bias like
the sub-slab and HPV samples, but even if the passive sampler data shows a negative bias
by a factor of about five or up to about one order of magnitude, these data still indicate the
indoor air concentrations were low relative to target levels (5 ug/m’ for NYSDOH and 6.1
ug/m’ for USEPA).

Mass flux calculations supported by information about the floor slab gas permeability
derived from the HPV tests indicate the average indoor air concentrations for TCE
attributable to vapor intrusion would be lower than acceptable levels by a large margin (10
to 500). This is consistent with available indoor air data, which shows that in the most
recent comprehensive sampling event (AECOM February 2010), the only location with
TCE in indoor air at or above the guideline value is in the vicinity of sub-slab location SL-
084, which had the highest TCE sub-slab concentration by at least an order of magnitude.

The sub-slab data, indoor air data and mass flux calculations all support the conclusion of a
very low risk (typically < 10, worst case < 10 excess lifetime cancer risk) due to vapor
intrusion when compared against the USEPA Commercial/Industrial Regional Screening
Levels.

Furthermore we recommend:

Institutional controls such as deed restrictions and easements that constrain residential
development of the property and changes to the structure below the surface of the current
floor or changes to the ventilation, either of which might increase the potential for vapor
intrusion should be considered.
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TABLE 1

SOIL VAPOR PURGING AND FIELD SCREENING DATA
AF Plant 59, Johnson City, New York

Geosyntec Consultants

Cumulative Helium Tracer Gas
Elapsed | Sample Flow
. Volume VOC Radon
Probe ID Date Time Rate Puraed Shroud (ppmy) (CilL)
(min) (L/min)* g (%) Sample ppm, p
() — - (%)
Minimum Maximum
3.0 0.2 0.6 13.2 26.5 0.00 2.8
SL-022 14-Apr-11 5.0 0.2 1.6 9.0 14.3 0.00 2.4 241.7
5.0 0.2 2.6 10.1 12.5 0.00 2.4
5.0 0.2 1.0 13.0 18.0 0.00 33.6
SL-084 14-Apr-11 5.0 0.2 2.0 111 14.4 0.00 43.8 107.0
5.0 0.2 3.0 14.0 19.6 0.00 41.9
5.0 0.2 1.0 9.8 23.5 0.2 1.2
SL-118 14-Apr-11 5.0 0.2 2.0 NR NR NR 1.2 25.6
5.0 0.2 3.0 NR NR NR 1.2
Notes:

Radon samples collected in active mode

% - percent
* - flow controller calibrated to 0.2 L/min by lab
L - liters
L/min - liters per minute

min - minutes
NR - not recorded; helium meter malfunctioning

ppm, - parts per million by volume
VOC - volatile organic compounds

pCi/L - picocuries per liter
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TABLE 2

SOIL VAPOR, HPV, AND INDOOR AIR ANALYTICAL RESULTS
AF Plant 59, Johnson City, New York

Geosyntec Consultants

Sample Location . . . 1 022 084
Sample Type Mid-Atlantic Industrial Standards” |~y ws sb-Siab | _Summea Sub-Slab Summa HPV WS HPY Indoor Air | WMS Sub-Slab | _Summa 5ub-Slab Summa HPV WS HPV indoor Air | WM Sub-Siab
Sample 1.D. New York State Standards Adjusted |_PSS-SL022 SL 022 SL-022-5 SL-022-20 SL-022-END HPV-022-1 HPV-022-2 1A-5L022 PSS-SL084 SL 084 SL-084-5 SL-084-20 SL-084-END HPV-084-1 HPV-084-2 1A-SL084 PSS-SL118
Laboratory Sample I.D. DoH Upper End of | - Indoor Air | 0 tion Factor| 1105031A-10A 200-4737-2 200-5005-7 200-5005-8 20050059 | 110503IA-11A | 1105031B-12A | 1105031A-03A | 1105031A-07A 200-4737-3 200-5005-4 200-5005-5 200-5005-6 | 1105031A-08A | 1105031B-09A | 1105031A-04A | 110503LA-02A
Sample Start Date Range of Sub-slab Standards of 100 for Soil Gas 14-Apr-1122:34 14-Apr-11 21:00 29-Apr-11 15:06 | 29-Apr-1115:21 | 29-Apr-11 16:43 | 29-Apr-1114:59 | 29-Apr-1114:59 | 14-Apr-1121:20 | 14-Apr-11 23:25 14-Apr-11 22:47 29-Apr-1111:21 | 29-Apr-1111:34 | 29-Apr-1112:38 | 29-Apr-1111:16 | 29-Apr-1111:16 | 14-Apr-1122:40 | 15-Apr-119:17
Sample End Date Concentrations (pg/mg) " g) 28-Apr-1113:07 DEC 29-Apr-1115:06 | 29-Apr-1115:21 [ 29-Apr-1116:43 | 29-Apr-1116:43 | 29-Apr-1116:43 | 28-Apr-1116:19 | 29-Apr-119:43 14-Apr-11 22:52 29-Apr-1111:21 | 29-Apr-1111:34 | 29-Apr-1112:38 | 29-Apr-1112:39 | 29-Apr-1111:48 | 28-Apr-1116:25 | 28-Apr-1116:12
Date Analyzed (uﬂ/m3)2 (hg/m 19-May-11 23-Apr-11 6-May-11 6-May-11 6-May-11 19-May-11 31-May-11 19-May-11 19-May-11 23-Apr-11 6-May-11 6-May-11 6-May-11 19-May-11 31-May-11 19-May-11 19-May-11
ug/m’®
Volatile Organic Compounds
1,1,1-Trichloroethane 1,000 22,000 2,200,000 65 470 240 270 270 380U 20U 2.0U 40 2100U 1,100 740U 440U 470U 66U 2.0U 2,010
1,1,2,2-Tetrachloroethane - 0.21 21 0.34U 68U 27U 34U 34U 68U 4.6U - 0.34U 2700U 930U 930U 550U 85U 15U - 0.37U
1,1,2-Trichloroethane - 0.77 7 0.72U 54U 22U 27U 27U 140U 16U - 0.73U 2100U 740U 740U 440U 180U 52U - 0.79U
1,1-Dichloroethane - 7.7 770 2.0u 40U 16U 20U 20U 400U 16U - 39 1600U 550U 550U 330U 510U 52U - 22U
1,1-Dichloroethene - 880 88,000 12U 39U 16U 20U 20U 2300U 23U - 12U 1600U 540U 530U 320U 2900U 76U - 13U
1,2,4-Trichlorobenzene - 8.8 880 - 180U 74U 93U 92U - - - - 7300U 2500U 2500U 1500U - - - -
1,2,4-Trimethylbenzene - 31 3,100 76 49U 20U 25U 24U 38U 17 - 2.6 1900U 670U 660U 400U 48U 48 - 2.7
1,2-Dibromoethane - 0.02 2 - 76U 31U 38U 38U - - - - 3000U 1000U 1000U 620U - - - -
1,2-Dichlorobenzene - 880 88,000 0.16U 60U 24U 30U 30U 33U 5.2U - 0.16U 2400U 820U 810U 480U 41U 17v - 0.18U
1,2-Dichloroethane - 0.47 47 0.92U 40U 16U 20U 20U 190U 7.4U - 0.93U 1600U 550U 550U 330U 230U 24U - 1.0u
1,2-Dichloropropane - 12 120 - 46U 18U 23U 23U - - - - 1800U 630U 620U 370U - - - -
1,2-Dichlorotetrafluoroethane - - - - 69U 28U 35U 35U - - - - 2700U 950U 940U 560U - - - -
1,3,5-Trimethylbenzene - - - 44 49U 20U 25U 24U 44U 6.5 - 15 1900U 670U 660U 400U 55U 16 - 12
1,3-Butadiene - 0.41 41 - 22U 8.8U 11U 11U - - - - 870U 300U 300U 180U - - - -
1,3-Dichlorobenzene - - - 0.19U 60U 24U 30U 30U 38U 4.5U - 0.19U 2400U 820U 810U 480U 47U 15U - 0.20U
1,4-Dichlorobenzene - 11 110 0.18U 60U 24U 30U 30U 37U 4.4U - 0.18U 2400U 820U 810U 480U 46U 14U - 0.20U
1,4-Dioxane - 16 160 - 900U 360U 450U 450U - - - - 35000U 12000U 12000U 7300U - - - -
2,2,4-Trimethylpentane - - - - 46U 19U 23U 23U - - - - 1800U 630U 630U 380U - - - -
2-Chlorotoluene - - - - 51U 21U 26U 26U - - - - 2000U 700U 700U 420U - - - -
3-Chloropropene - - - - 78U 31U 39U 39U - - - - 3100U 1100U 1100U 630U - - - -
4-Ethyltoluene - - - - 49U 20U 25U 24U - - - - 1900U 670U 660U 400U - - - -
4-1sopropyltoluene - - - - 55U 22U 27U 27U - - - - 2200U 740U 740U 440U - - - -
Acetone - 14,000 1,400,000 14U 590U 240U 300U 300U 2900U 2,600 - 14U 23000U 8100U 8000U 4800U 3600U 17,0009 - 16U
Benzene - 16 160 2.2U 32U 13U 16U 16U 450U 72U - 11 1300U 430U 430U 260U 560U 230U - 2.4U
Benzyl chloride - 0.25 25 - 51U 21U 26U 26U - - - - 2000U 700U 700U 420U - - - -
Bromodichloromethane - 180 18,000 - 67U 27U 34U 33U - - - - 2600U 910U 900U 540U - - - -
Bromoethene(Vinyl Bromide) - 0.38 38 - 43U 17U 22U 22U - - - - 1700U 590U 590U 350U - - - -
Bromoform - 11 1,100 - 100U 41U 52U 51U - - - - 4100U 1400U 1400U 830U - - - -
Bromomethane - 22 2,200 - 39U 15U 19U 19U - - - - 1500U 530U 520U 310U - - - -
Carbon disulfide - 3,100 310,000 - 7y 31U 39U 39U - - - - 3100U 1100U 1000U 630U - - - -
Carbon tetrachloride 250 2.0 200 1.6U 63U 25U 31U 31U 320U 20U 1.7U 1.6U 2500U 850U 850U 510U 400U 64U 1.70 13
Chlorobenzene - 220 22,000 0.45U 46U 18U 23U 23U 90U 4.1V - 0.45U 1800U 620U 620U 370U 110U 13U - 0.49U
Chloroethane - - - - 66U 26U 33U 33U - - - - 2600U 890U 890U 530U - - - -
Chloroform - 0.53 53 5 49U 19U 24U 24U 250U 12U - 24 1900U 660U 660U 390U 310U 38U - 9.9
Chloromethane - 390 39,000 21U 51U 21U 26U 26U 4200U - - 21U 2000U 700U 700U 420U 5200U - - 23U
cis-1,2-Dichloroethene - - - 1.2u 39U 16U 20U 20U 250U 10U 13U 1,152 4500 3,100 2,800 1,500 570 400 13U 1.4U
cis-1,3-Dichloropropene - 3.1 310 - 45U 18U 23U 23U - - - - 1800U 620U 610U 370U - - - -
Cumene - 1,800 180,000 - 49U 20U 25U 24U - - - - 1900U 670U 660U 400U - - - -
Cyclohexane - 26,000 2,600,000 3.6 34U 14U 17v 17y 230U 38 - 4.8 1300U 470U 460U 280U 290U 78 - 20
Dibromochloromethane - 0.45 45 - 85U 34U 43U 42U - - - - 3300U 1200U 1100U 690U - - - -
Dichlorodifluoromethane - 440 44,000 - 120U 49U 62U 62U - - - - 4800U 1700U 1700U 1000U - - - -
Ethylbenzene - 4.9 490 2.7 43U 170 22U 22U 72U 22 - 3.2 1700U 590U 590U 350U 91U 51 - 19
Freon 22 - - - - 88U 35U 44U 44U - - - - 3500U 1200U 1200U 710U - - - -
Freon TF - - - - 270 150 160 130 - - - - 3000U 1000U 1000U 620U - - - -
Hexachlorobutadiene - 56 5,600 - 110U 42U 53U 53U - - - - 4200U 1400U 1400U 860U - - - -
Isopropyl Alcohol - - - - 610U 240U 310U 310U - - - - 24000U 8300U 8300U 5000U - - - -
m,p-Xylene - - - - 110U 43U 54U 54U - - - - 4300U 1500U 1500U 870U - - - -
Methyl Butyl Ketone (2-Hexanone) - 130 13,000 - 100U 41U 51U 51U - - - - 4000U 1400U 1400U 830U - - - -
Methyl Ethyl Ketone - 22,000 2,200,000 1.9U 73U 29U 37U 37U 380U 620J - 31 2900U 1000U 990U 590U 480U 1500J - 2.1U
Methy! Isobutyl Ketone - 13,000 1,300,000 15U 100U 41U 51U 51U 310U 62U - 15U 4000U 1400U 1400U 830U 390U 200U - 1.7
Methyl Methacrylate - 3,100 310,000 - 100U 41U 51U 51U - - - - 4000U 1400U 1400U 830U - - - -
Methyl tert-Butyl Ether - 47 4,700 19U 36U 14U 18U 18U 390U 14U - 2.0U 1400U 490U 490U 290U 490U 46U - 2.1V
Methylene Chloride - 26 2,600 - 86U 35U 43U 43U - - - - 3400U 1200U 1200U 700U - - - -
Naphthalene - - - 0.093U 130U 52U 66U 65U 19U 18C - 12 5100U 1800U 1800U 1100U 23U 39C - 3.1
n-Butane - - - - 59U 24U 30U 30U - - - - 2300U 810U 800U 480U - - - -
n-Butylbenzene - - - - 55U 22U 27U 27U - - - - 2200U 740U 740U 440U - - - -
n-Heptane - - - 16 41U 16U 20U 20U 210U 1503 - 13 1600U 560U 550U 330U 260U 3403 - 110
n-Hexane - 3,100 310,000 39 35U 14U 18U 18U 1500U 6,200E - 63 1400U 480U 480U 280U 1800U 9,400 - 8.0U
n-Propylbenzene - 4,400 440,000 2.6 49U 20U 25U 24U 50U 25U - 15 1900U 670U 660U 400U 63U 82U - 0.27U
sec-Butylbenzene - - - - 55U 22U 27U 27U - - - - 2200U 740U 740U 440U - - - -
Styrene - 4,300 430,000 0.33U 42U 170 21U 21U 67U 32 - 0.34U 1700U 580U 570U 340U 84U 63 - 0.36U
tert-Butyl alcohol - - - - 750U 300U 380U 380U - - - - 30000U 10000U 10000U 6100U - - - -
tert-Butylbenzene - - - - 55U 22U 27U 27U - - - - 2200U 740U 740U 440U - - - -
Tetrachloroethene 1,000 21 210 0.44U 67U 27U 34U 34U 90U 12 0.47U 13 2700U 1,200 910U 550U 110U 28 0.47U 12
Tetrahydrofuran - - - - 730U 290U 370U 370U - - - - 29000U 10000U 9900U 5900U - - - -
Toluene - 22,000 2,200,000 11 37U 15U 19U 19U 110U 380 - 18 1500U 510U 510U 300U 140U 1,100 - 8.8
trans-1,2-Dichloroethene - 260 26,000 3.6U 39U 16U 20U 20U 730U 14U 3.8U 575 1600U 1,300 1,000 570 910U 250 3.8U 4.0U
trans-1,3-Dichloropropene - 3.1 310 - 45U 18U 23U 23U -- - -- -- 1800U 620U 610U 370U - -- - -
Trichloroethene 250 6.1 610 828 5,000 2,800 3,400 3,700 350 120 0.77U 44,218 130,000 110,000 97,000 53,000 15,000 12,000E 0.77U 1,579
Trichlorofluoromethane - 3,100 310,000 - 56U 32 33 28U - - - - 2200U 760U 760U 450U - - - -
Vinyl chloride - 2.8 280 20U 25U 10U 13U 13U 4000U - 21U 20U 1000U 350U 340U 210U 5000U - 21U 22U
Xylene, m&p - 440 44,000 12 - - - - 77U 39 - 14 - - - - 96U 110U - 6.2
Xylene, o- - 440 44,000 3.6 43U 17U 22U 22U 68U 30U - 44 1700U 590U 590U 350U 85U 98U - 18
1,2-Dichloroethene, Total - 880 88,000 - 39U 16U 20U 20U - - - - 5,600 4,400 3,900 2,100 - - - -
Xylene (total) - 440 44,000 - 43U 17U 22U 22U - - - - 1700U 590U 590U 350U - - - -
DRAFT
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TABLE 2

SOIL VAPOR, HPV, AND INDOOR AIR ANALYTICAL RESULTS
AF Plant 59, Johnson City, New York

Sample Location 118
Sample Type Summa Sub-Slab Summa HPV WMS HPV Indoor Air
Sample 1.D. SL 118 SL-118-5 SL-118-20 SL-118-END HPV-118-1 HPV-118-2 IA-SL118
Laboratory Sample 1.D. 200-4737-1 200-5005-1 200-5005-2 200-5005-3 1105031A-05A 1105031B-06A 1105031A-01A
Sample Start Date 14-Apr-11 19:40 28-Apr-1118:59 | 28-Apr-1119:13 | 28-Apr-1120:50 | 28-Apr-1116:49 | 28-Apr-1116:49 | 14-Apr-11 19:55
Sample End Date 14-Apr-11 19:45 28-Apr-11 18:59 | 28-Apr-1119:13 | 28-Apr-1120:50 | 28-Apr-1121:20 | 28-Apr-1121:20 | 28-Apr-11 16:03
Date Analyzed 22-Apr-11 5-May-11 5-May-11 6-May-11 19-May-11 31-May-11 19-May-11
ug/m’®
Volatile Organic Compounds
1,1,1-Trichloroethane 1,700 3,300 3,000 2,200 550 400 2U
1,1,2,2-Tetrachloroethane 25U 34U 34U 28U 26U 18U -
1,1,2-Trichloroethane 20U 27U 27U 22U 56U 6.1U -
1,1-Dichloroethane 15U 20U 20U 16U 160U 6.2U -
1,1-Dichloroethene 14U 20U 20U 16U 900U 9.0U -
1,2,4-Trichlorobenzene 68U 93U 92U 75U - - -
1,2,4-Trimethylbenzene 18U 25U 24U 20U 15U 4.2 -
1,2-Dibromoethane 28U 39U 38U 31U - - -
1,2-Dichlorobenzene 22U 30U 30U 24U 12U 2.0U -
1,2-Dichloroethane 15U 20U 20U 16U 72U 29U -
1,2-Dichloropropane 17U 23U 23U 19U - -- -
1,2-Dichlorotetrafluoroethane 25U 35U 35U 28U - - -
1,3,5-Trimethylbenzene 18U 25U 24U 20U 17U 1.7U -
1,3-Butadiene 8.1U 11U 11U 8.9U - - -
1,3-Dichlorobenzene 22U 30U 30U 24U 14U 1.7U -
1,4-Dichlorobenzene 22U 30U 30U 24U 14U 17U -
1,4-Dioxane 330U 450U 450U 360U - - -
2,2,4-Trimethylpentane 17U 23U 23U 19U - - -
2-Chlorotoluene 19U 26U 26U 21U - - -
3-Chloropropene 28U 39U 39U 31U - - -
4-Ethyltoluene 18U 25U 24U 20U - -- -
4-1sopropyltoluene 20U 28U 27U 22U - - -
Acetone 220U 300U 290U 240U 1,400 1,100 -
Benzene 12U 16U 16U 13U 170U 271U -
Benzyl chloride 19U 26U 26U 21U - -- -
Bromodichloromethane 24U 34U 33U 27U - - -
Bromoethene(Vinyl Bromide) 16U 22U 22U 18U - -- -
Bromoform 38U 52U 51U 42U - - -
Bromomethane 14U 19U 19U 16U - - -
Carbon disulfide 28U 39U 38U 31U - - -
Carbon tetrachloride 23U 32U 31U 25U 120U 7.6U 17U
Chlorobenzene 17U 23U 23U 18U 35U 1.6U -
Chloroethane 24U 33U 33U 27U - - -
Chloroform 18U 25U 24U 20U 95U 4.5U -
Chloromethane 19U 26U 26U 21U 1600U - -
cis-1,2-Dichloroethene 14U 20U 20U 16U 96U 3.9U 13U
cis-1,3-Dichloropropene 17U 23U 22U 18U - -- -
Cumene 18U 25U 24U 20U - - -
Cyclohexane 13U 17U 17U 14U 90U 9.0 -
Dibromochloromethane 31U 43U 42U 34U - - -
Dichlorodifluoromethane 45U 62U 61U 50U - - -
Ethylbenzene 16U 22U 21U 17U 28U 7.6 -
Freon 22 32U 44U 44U 36U - - -
Freon TF 38 81 70 51 - - -
Hexachlorobutadiene 39U 54U 53U 43U - - -
Isopropyl Alcohol 220U 310U 300U 250U - - -
m,p-Xylene 40U 54U 54U 44U - - -
Methyl Butyl Ketone (2-Hexanone) 37U 51U 51U 41U - - -
Methyl Ethyl Ketone 27U 37U 36U 30U 150U 170J -
Methy! Isobutyl Ketone 37U 51U 51U 41U 120U 24U -
Methyl Methacrylate 37U 51U 51U 41U - -- -
Methy! tert-Butyl Ether 13U 18U 18U 14U 150U 5.4U -
Methylene Chloride 32U 44U 43U 35U - -- -
Naphthalene 48U 66U 65U 53U 9.9C 6.5C -
n-Butane 220 30U 29U 24U - - -
n-Butylbenzene 20U 28U 27U 22U - - -
n-Heptane 15U 21U 20U 16U 81U 62J -
n-Hexane 13U 18U 17U 14U 740 1,300 -
n-Propylbenzene 18U 25U 24U 20U 19U 9.7U -
sec-Butylbenzene 20U 28U 27U 22U - -- -
Styrene 16U 21U 21U 17U 26U 9.4 -
tert-Butyl alcohol 280U 380U 370U 300U - -- -
tert-Butylbenzene 20U 28U 27U 22U - - -
Tetrachloroethene 25U 34U 34U 27U 34U 77 0.47U
Tetrahydrofuran 270U 370U 360U 300U - - -
Toluene 14U 19U 19U 15U 54 160 -
trans-1,2-Dichloroethene 14U 20U 20U 16U 280U 5.6U 3.8U
trans-1,3-Dichloropropene 17U 23U 22U 18U - -- -
Trichloroethene 1,300 3,000 2,900 2,400 610 430 0.76U
Trichlorofluoromethane 20U 28U 28U 23U - - -
Vinyl chloride 9.3U 13U 13U 10U 1500U - 21U
Xylene, m&p -- -- - -- 29U 13 -
Xylene, o- 16U 22U 21U 17v 26U 12U -
1,2-Dichloroethene, Total 14U 20U 20U 16U - - -
Xylene (total) 16U 22U 21U 17U - - -
page 2 of 2

Notes:

LEPA Mid Atlantic Risk Assessment Screening Levels for Industrial

Indoor Air developed by Oak Ridge national Laboratory (ORNL)

- EPA ORNL screening level does not exist

New York State Department of Health Center for Environmental Health
Bureau of Environmental Exposure Investigation Guidance for Evaluating Soil
Vapor Intrusion in the State of New York Soil Vapor/Indoor Air Matrix 1&2

-- not analyzed

Bold - detected concentration

Bold - detected concentration above screening level

ug/m® - micrograms per cubic meter

C - estimated concentration due to calculated sampling rate
E - exceeds instrument calibration range

HPV - high purge volume

U - Analyte not detected; associated value is reporting limit
WMS - Waterloo Membrane Sampler

Geosyntec Consultants
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TR0386

FIELD SCREENING READINGS ON SAMPLES OF EXTRACTED VAPOR

TABLE 3

AP Plant 59, Johnson City, New York

Geosyntec Consultants

. Elapsed Time Cumulative VOCs by PID Radon
Location (min) Volume (bpm,) (CilL)
Removed (L) v P
HPV-118 12.83 9,800 1.45 48.6
Average Extraction Velocity: 1,330 ft/min 20.00 15,300 1.42 -
Average Extraction Vacuum: 47.6 in H20 28.25 21,600 1.43 47.0
Average Extraction Flow Rate: 27 scfm 36.27 27,800 1.42 67.0
Specific Capacity: 0.6 scfm/in H20 42.87 32,900 - 82.9
47.47 36,400 1.39 99.0
53.22 40,800 - 190.0
59.00 45,200 1.42 -
69.50 53,300 1.45 -
73.00 55,900 1.37 -
75.65 58,000 1.40 -
79.45 60,900 1.35 -
84.48 64,700 1.37 -
91.18 69,900 1.30 -
93.80 71,900 - 74.0
101.52 77,800 1.39 -
114.77 88,000 1.43 -
120.00 92,000 - -
HPV-084 2.00 1,100 31.6 -
Average Extraction Velocity: 950 ft/min 4.92 2,800 39.1 -
Average Extraction Vacuum: 38.4 in H20 7.70 4,300 20.5 -
Average Extraction Flow Rate: 22 scfm 9.67 5,400 355 -
Specific Capacity: 0.5 scfm/in H20 16.62 9,300 43.0 -
21.07 11,800 44,0 -
22.93 12,900 425 -
40.43 22,700 36.1 -
66.77 37,500 36.8 -
70.90 39,800 - -
HPV-022 1.00 900 1.71 -
Average Extraction Velocity: 1,334 ft/min 7.60 6,700 1.70 -
Average Extraction Vacuum: 40.8 in H20 11.25 9,900 1.63 -
Average Extraction Flow Rate: 31 scfm 13.50 11,900 1.62 -
Specific Capacity: 0.8 scfm/in H20 15.00 13,200 1.64 -
18.50 16,300 1.72 -
77.55 68,300 1.70 -
78.10 68,800 - -

Notes:

- measurement not collected

min - minutes

L - liters

pCi/L - picocuries per liter

PID - photoionization detector
ppm, - parts per million by volume
in H,0 - inches of water

scfm - standard cubic feet per minute
ft/min - feet per minute

VOCs - volatile organic compounds

7/15/2011



Geosyntec Consultants
TABLE 4
VACUUM AND FIELD SCREENING READINGS AT COMMUNICATION TEST POINTS
AP Plant 59, Johnson City, New York

Location Probe Depth Date Time Distance from Point of]  Vacuum VOCs by PID
(ft bgs) Extraction (ft) (in H,0) (ppm,)
HPV-022 Average Extraction Vacuum: 40.8 in H,O
SL-022 0.75 29-Apr-2011 14:24 1.08 -6.846 2.10
29-Apr-2011 15:37 7.67 -0.200 0.35
29-Apr-2011 16:06 7.67 -0.200 4.34
TP-022-7 0.75 29-Apr-2011 16:08 7.67 -0.200 3.34
29-Apr-2011 16:10 7.67 -0.200 3.34
SL-022-15 0.75 29-Apr-2011 16:19 15 -0.008 -
HPV-084 Average Extraction Vacuum: 38.4 in H,O
SL-084 0.75 29-Apr-2011 13:38 0.83 -1.130 -
29-Apr-2011 12:03 3.92 -0.013 1.61
SL-084D 8 29-Apr-2011 12:31 3.92 -0.013 0.43
SL-084S 4 29-Apr-2011 11:12 3.92 -0.036 -
HPV-118 Average Extraction Vacuum: 47.6 in H,0*

SL-118 0.75 28-Apr-2011 19:56 0.5 0.000 -
TP-118-5 0.75 28-Apr-2011 18:59 5 0.000 -
TP-118-7 0.75 28-Apr-2011 19:56 7.17 0.000 -

Notes:

- measurement not collected

* - the lack of any vacuum response in the probes around SL-118 is unexpected and not consistent
with the conceptual model for the Hantush Jacob analysis

ft - feet

ft bgs- feet below ground surface

in H,0 - inches of water

PID - photoionization detector

ppm, - parts per million by volume

VOCs - volatile organic compounds

TR0386 7/15/2011



TABLE 5
SUMMARY OF TRANSIENT RESPONSE ANALYSIS
AF Plant 59, Johnson City, New York

Geosyntec Consultants

Radius of % of Sub-
Distance Gas Theoretical Slab Soil
Between | HPV Test Calculated | Extracted Test % of Non- Vapor
CTPand | Duration | HPV Flow | Leakance (B) |During Test| Extraction Leaky |% Leakage | Collected in
Test Location |Monitored CTP| HPV (ft) (min)  [Rate (scfm)| Value (ft) (ft) Radius’ (ft) Model Modeled | the Sample
HPV-022 TP-022-7 7.67 78 311 2.7 16 77 20.8 79.2 34
HPV-022 TP-022-15 15 78 311 2.8 17.5 85 20.6 79.4 32
HPV-084 SL-084 0.83 71 22.0 1.3 9 65 13.8 86.2 30
Notes:
! Refer to Appendic C for detailed analyses; value obtained from the confined (non-leaky) model
CTP - communication test point
HPV - high purge volume
ft - feet
min - minutes
scfm - standard cubic feet per minute
% - pecent
TR0O386
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TABLE 6
RADON FIELD SCREENING AND LABORATORY ANALYTICAL RESULTS
AF Plant 59, Johnson City, New York

Geosyntec Consultants

Sample Location
Sample I.D.

EPA Threshold
Concentration for

022

084

118

AFP 59, Room SL-022

AFP 59, Room SL-084

AFP 59, Room SL-118

Femto-tech Radon

Femto-tech Radon

Femto-tech Radon

Electret Number R %Ontt'_m:%us q Meter Active Mode Meter Active Mode Meter Active Mode
et Ee” lal xadon SFR984 Field Reading SFS103 Field Reading SFS141 Field Reading
Start Date Xposure 14-Apr-11 14-Apr-11 14-Apr-11 14-Apr-11 14-Apr-11 14-Apr-11
End Date 28-Apr-11 14-Apr-11 28-Apr-11 14-Apr-11 28-Apr-11 14-Apr-11
Analyte (pCi/L)
Radon 4.0 1.1 0.0-0.8 1.2 0.3-3.1 14 0
Notes:
pCi/L - picocuries per liter
DRAFT

TR0386
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AF Plant 59, Johnson City, New York

TABLE7
FEBRUARY 2010 TCE CONCENTRATIONS AND STATISTICS

Geosyntec Consultants

TCE Concentration (ug/m’>

TCE Concentration (ug/m’>

Subslab Sub-slab Indoor Air Subslab Sub-slab Indoor Air
Location 8/09 11/09 2/10 2/10 Location 8/09 11/09 2/10 2/10
SLO01 10.74 0 11 0.4 SLo61 2.79 23 0.4
SL002 1.24 0.81 11 0.0 SL062 15.58 2.95 33 0.0
SLO03 220.23 230.98 1.5 0.7 SLO63 11.28 2.6 0.0
SLO04 177.26 59.09 44.6 0.4 SLO64 1.13 3.22 0.7 0.4
SLO0S 42.97 22.56 118.0 1.0 SLO65 1.24 0.9 1.0
SLO06 107.43 64.46 19.3 1.0 SLO66 2.04 4.8 1.9
SLO07 2.52 0.5 0.3 SLO67 1.72 0.86 0.8 0.0
SLO08 24.71 48.88 15.0 0.9 SLO68 8.59 6.98 4.4 0.8
SLO09 1334.29 38.14 10.7 29 SLO69 1.56 1.0 0.3
SLO10 322.29 21.49 1.7 1.0 SLO70 1.83 2.95 0.8 15
SLO11 150.4 69.83 333 1.7 slo71 0.91 11.8 0.0
SL012 2.79 5.9 0.4 SL072 1.45 1.45 1.6 0.0
SLO13 59.09 3.12 1.2 0.3 SLO73 3.01 0.8 0.3
SL014 10.74 1.88 3.1 0.7 SLO74 1.56 0.8 3.2
SLO15 19.34 10.2 0.8 SLO75 3.76 23 0.0
SLO16 91.32 414 0.0 SLO76 1880.03 47.81 440.5 0.6
SLo17 15.04 10.74 4.6 1.2 SL077 41.34 456.6 3.9
Slo18 1.24 0.3 0.2 SLO78 1.5 1.2 0.8
SLO19 69.83 29.01 6.5 0.4 SLO79 220.23 263.2 913 0.9
SL020 96.69 75.2 2149 0.0 SLO80 3.55 225.6 0.4
SL021 24.17 27.93 19.3 0.4 SLO81 3.44 5.16 4.2 0.0
SL022 9.67 644.58 1504.0 0.5 SL083 0.91 0.8 0.4
SL023 177.26 10.21 139.7 0.8 SL084 34.38 13965.95 38675.0 1.6
SL024 46.2 10.74 8.6 0.9 SLO85 333 13.43 17.2 0.5
SL025 15.58 15 7.0 0.9 SLO86 14.5 3.28 15.6 1.4
SLO26 24.71 13.97 4.8 1.1 SLO87 1.88 0.9 2.8
SL027 80.57 35.45 3.2 0.6 SLO88 11.28 15 0.8 0.0
SL028 6.98 139.66 20.4 0.0 SLO89 1.24 0.9 0.0
SLO29 91.32 22.56 3.2 0.5 SLO90 9.67 591 4.1 0.0
SLO30 161.15 38.7 0.0 SL091 2.74 0.9 0.4
SLO31 290.06 198.75 69.8 13 SL092 3.65 2.47 13 0.0
SL032 2.95 1.8 0.5 SL093 3.06 3.8 1.9
SLO33 48.34 32.77 8.6 0.4 SL094 3.87 43 0.6
SL034 1.77 1.5 0.4 SLO95 461.95 316.92 1934 0.3
SLO35 193.37 9.67 166.5 15 SL096 1.29 0.9 0.6
SLO36 21.49 10.2 2.6 SL097 1.18 24 0.6
SL037 75.2 30.62 39.8 0.0 SL098 128.92 445.84 591.0 0.0
SLO38 11.28 1.07 5.9 0.3 SL099 537.15 102.06 300.8 0.0
SLO39 64.46 26.86 430 0.5 SL100 75.2 202.41 59.1 2.2
SL040 3.01 1.7 0.6 SL101 134.29 59.09 96.7 0.7
SLo41 17.19 18.8 6.5 29 SL102 4.4 2.0 0.4
SL042 18.26 30.0 34 SL103 18.8 3.97 31 0.5
SL043 171.89 966.87 859.0 0.4 SL104 333 2.9 0.0
SL044 338.41 273.95 290.0 0.6 SL105 35.99 1.2 15
SL045 107.43 12.9 1.7 SL106 23.63 5.9 0.6
SLO46 590.87 214.86 537.0 13 SL107 1.24 0.5 0.5
SLo47 11.28 134 0.6 0.5 SL108 5.91 2.0 2.5
SL048 2.69 5.0 0.6 SL109 30.62 51.03 12.4 1.1
SL049 13.97 9.7 0.5 SL110 22.02 3.8 0.9
SLO50 1.67 4.5 0.6 SL111 306.18 591.0 1.7
SLO51 49.96 38.14 43.0 0.4 SL112 69.83 1128.0 0.7
SLO52 504.92 359.89 225.6 0.3 SL113 5.26 33 0.6
SLO53 5.16 8.6 0.0 SL114 4.83 913 0.5
SLO54 45.66 17.19 11.3 0.5 SL115 64.46 2.7 2.6
SLO55 107.43 112.8 225.6 53.2 SL116 1.72 9.1 4.7
SLO56 1.93 0.8 0.4 SL117 37.6 30.1 0.4
SLO57 25.25 12.4 0.5 SL118 1450.31 3223.0 0.8
SLO58 1.24 29 2.7 0.4 SL119 220.23 53.7 24
SLO59 3.38 29 0.3 SL120 112.8 53.7 1.0

SLO60 1.72 0.6 0.5 Statistics
25th Percentile 2.79 4.83 1.75 0.35
median 14.77 27.93 5.90 0.54
Notes: 75th percentile 75.20 102.06 42.20 1.02
TCE - trichloroethene geomean 15.66 26.41 10.13

ug/m? - micrograms per cubic meter
Source: AECOM Air Force Plant 59 Vapor Intrusion Investigation Report (September 2010)

DRAFT
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Typical Sub-Slab Probe Construction.ai

V4" OD Type 316 Stainless Steel
Swagelok® Female Tube Fitting x /4"
Female NPT Fitting

V4" Type 316 Stainless Steel
Male NPT Hex Plug

Non-shrinking, Fast-drying
Hydraulic Cement 4" OD Type 316 Stainless

Steel Tubing

1" Diameter
Drill Hole

%" Diameter
Drill Hole

Legend
I:I Wood Flooring
D]:l Flooring Spacers 0" 1.5” 3" 6"

I:l Concrete Floor

Cinder/Fly Ash Sub-base

I:l Environmental Glass Bead Filter Pack Typical Sub-Slab Probe Construction

AF Plant 59

Johnson City, New York
Notes:

1. Concrete floor thickness varies from 6 to 8 inches

throughout facility. Geosyntec {4

2. Teflon® tape was used to seal all thread connections.
consultants

3. Figure source from AECOM Air Force Plant 59 Vapor Intrusion
Investigation 2010; Figure 3.1-7. |

Guelph June 2011
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Passive Sub-Slab Sample.ai
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High Purge Volume Test Assembly.ai
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CASE NARRATIVE
Client: Geosyntec Consultants, Inc.
Project: AFP59

Report Number: 200-4737-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

RECEIPT
The samples were received on 04/18/2011; the samples arrived in good condition, properly preserved.

The container label for the following sample(s) did not match the information listed on the Chain-of-Custody (COC): SL 022, SL 084, SL
118. The container labels list only stop times of collection. The COC lists both start and stop times.

VOLATILE ORGANIC COMPOUNDS
Samples SL 118, SL 022 and SL 084 were analyzed for Volatile Organic Compounds in accordance with EPA Method TO-15. The
samples were analyzed on 04/22/2011 and 04/23/2011.

Samples SL 118[18X], SL 022[50X] and SL 084[1960X] required dilution prior to analysis. The reporting limits have been adjusted
accordingly.

No difficulties were encountered during the VOC analyses.

All quality control parameters were within the acceptance limits.
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Lab Name: TestAmerica Burlington

AIR - GC/MS VOA MANUAL INTEGRATION SUMMARY

Job No.: 200-4737-1

SDG No.: 200-4737

Instrument ID: B.i

Analysis Batch Number:

Lab Sample ID: IC 200-16751/14

16751

Client Sample ID:

Date Analyzed: 04/20/11 08:43 Lab File ID: Dbka0l4.d GC Column: RTX-624 ID: 0.32 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Vinyl acetate 7.99 | Baseline event pd 04/20/11 09:52
Ethyl acetate 8.93 | Baseline event pd 04/20/11 09:53

TO-15
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Lab Name: TestAmerica Burlington

AIR - GC/MS VOA MANUAL INTEGRATION SUMMARY

Job No.: 200-4737-1

SDG No.: 200-4737

Instrument ID: B.i

Analysis Batch Number: 16914

Lab Sample ID: 200-4737-2

Client Sample ID: SL 022

Date Analyzed: 04/23/11 00:33

Lab File ID: Dbkac014.d GC Column: RTX-624

ID:

0.32 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON \ ANALYST \ DATE
Trichlorofluoromethane 4.81 | Baseline event ‘ klp ‘ 04/24/11 10:45

TO-15
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Client: Geosyntec Consultants, Inc.

SAMPLE SUMMARY

Job Number: 200-4737-1
Sdg Number: 200-4737

Date/Time Date/Time
Lab Sample ID Client Sample ID Client Matrix Sampled Received
200-4737-1 SL 118 Air 04/14/2011 1945 04/18/2011 1010
200-4737-2 SL 022 Air 04/14/2011 2105 04/18/2011 1010
200-4737-3 SL 084 Air 04/14/2011 2252 04/18/2011 1010

TestAmerica Burlington
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METHOD SUMMARY

Client: Geosyntec Consultants, Inc. Job Number: 200-4737-1
Sdg Number: 200-4737

Description Lab Location Method Preparation Method
Matrix:  Air
Volatile Organic Compounds in Ambient Air TAL BUR EPA TO-15

Collection via Summa Canister TAL BUR Summa Canister

Lab References:

TAL BUR = TestAmerica Burlington

Method References:

EPA = US Environmental Protection Agency
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METHOD / ANALYST SUMMARY

Client: Geosyntec Consultants, Inc. Job Number: 200-4737-1
Sdg Number: 200-4737

Method Analyst Analyst ID

EPA TO-15 Daigle, Paul A PAD

TestAmerica Burlington
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Client:

Geosyntec Consultants, Inc.

Analytical Data

Job Number: 200-4737-1
Sdg Number: 200-4737

Client Sample ID: SL 118
Lab Sample ID: 200-4737-1 Date Sampled: 04/14/2011 1945
Client Matrix: Air Date Received: 04/18/2011 1010
TO-15 Volatile Organic Compounds in Ambient Air
Analysis Method: TO-15 Analysis Batch: 200-16914 Instrument ID: B.i
Prep Method: Summa Canister Prep Batch: N/A Lab File ID: bkac013.d
Dilution: 18.2 Initial Weight/Volume: 11 mL
Analysis Date: 04/22/2011 2341 Final Weight/Volume: 200 mL
Prep Date: 04/22/2011 2341 Injection Volume: 200 mL
Analyte Result (ppb v/v) Qualifier RL
Dichlorodifluoromethane 9.1 U 9.1
Freon 22 9.1 U 9.1
1,2-Dichlorotetrafluoroethane 3.6 U 3.6
Chloromethane 9.1 U 9.1
n-Butane 92 9.1
Vinyl chloride 3.6 U 3.6
1,3-Butadiene 3.6 U 3.6
Bromomethane 3.6 U 3.6
Chloroethane 9.1 U 9.1
Bromoethene(Vinyl Bromide) 3.6 U 3.6
Trichlorofluoromethane 3.6 U 3.6
Freon TF 5.0 3.6
1,1-Dichloroethene 3.6 U 3.6
Acetone 91 U 91
Isopropyl alcohol 91 U 91
Carbon disulfide 9.1 U 9.1
3-Chloropropene 9.1 U 9.1
Methylene Chloride 9.1 U 9.1
tert-Butyl alcohol 91 U 91
Methyl tert-butyl ether 3.6 u 3.6
trans-1,2-Dichloroethene 3.6 U 3.6
n-Hexane 3.6 U 3.6
1,1-Dichloroethane 3.6 U 3.6
Methyl Ethyl Ketone 9.1 U 9.1
cis-1,2-Dichloroethene 3.6 U 3.6
1,2-Dichloroethene, Total 3.6 ] 3.6
Chloroform 3.6 U 3.6
Tetrahydrofuran 91 U 91
1,1,1-Trichloroethane 300 3.6
Cyclohexane 3.6 U 3.6
Carbon tetrachloride 3.6 U 3.6
2,2,4-Trimethylpentane 3.6 U 3.6
Benzene 3.6 U 3.6
1,2-Dichloroethane 3.6 U 3.6
n-Heptane 3.6 U 3.6
Trichloroethene 250 3.6
Methyl methacrylate 9.1 U 9.1
1,2-Dichloropropane 3.6 U 3.6
1,4-Dioxane 91 U 91
Bromodichloromethane 3.6 U 3.6
cis-1,3-Dichloropropene 3.6 U 3.6
methyl isobutyl ketone 9.1 U 9.1
Toluene 3.6 U 3.6
trans-1,3-Dichloropropene 3.6 u 3.6
1,1,2-Trichloroethane 3.6 ] 3.6
Tetrachloroethene 3.6 U 3.6

TestAmerica Burlington
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Client:

Geosyntec Consultants, Inc.

Analytical Data

Job Number: 200-4737-1
Sdg Number: 200-4737

Client Sample ID: SL 118
Lab Sample ID: 200-4737-1 Date Sampled: 04/14/2011 1945
Client Matrix: Air Date Received: 04/18/2011 1010
TO-15 Volatile Organic Compounds in Ambient Air
Analysis Method: TO-15 Analysis Batch: 200-16914 Instrument ID: B.i
Prep Method: Summa Canister Prep Batch: N/A Lab File ID: bkac013.d
Dilution: 18.2 Initial Weight/Volume: 11 mL
Analysis Date: 04/22/2011 2341 Final Weight/Volume: 200 mL
Prep Date: 04/22/2011 2341 Injection Volume: 200 mL
Analyte Result (ppb v/v) Qualifier RL
Methyl Butyl Ketone (2-Hexanone) 9.1 U 9.1
Dibromochloromethane 3.6 U 3.6
1,2-Dibromoethane 3.6 U 3.6
Chlorobenzene 3.6 U 3.6
Ethylbenzene 3.6 U 3.6
m,p-Xylene 9.1 U 9.1
Xylene, o- 3.6 U 3.6
Xylene (total) 3.6 U 3.6
Styrene 3.6 U 3.6
Bromoform 3.6 U 3.6
Cumene 3.6 U 3.6
1,1,2,2-Tetrachloroethane 3.6 U 3.6
n-Propylbenzene 3.6 U 3.6
4-Ethyltoluene 3.6 U 3.6
1,3,5-Trimethylbenzene 3.6 U 3.6
2-Chlorotoluene 3.6 U 3.6
tert-Butylbenzene 3.6 U 3.6
1,2,4-Trimethylbenzene 3.6 U 3.6
sec-Butylbenzene 3.6 U 3.6
4-Isopropyltoluene 3.6 u 3.6
1,3-Dichlorobenzene 3.6 ] 3.6
1,4-Dichlorobenzene 3.6 ] 3.6
Benzyl chloride 3.6 u 3.6
n-Butylbenzene 3.6 U 3.6
1,2-Dichlorobenzene 3.6 ] 3.6
1,2,4-Trichlorobenzene 9.1 ] 9.1
Hexachlorobutadiene 3.6 U 3.6
Naphthalene 9.1 U 9.1
Analyte Result (ug/m3) Qualifier RL
Dichlorodifluoromethane 45 U 45
Freon 22 32 U 32
1,2-Dichlorotetrafluoroethane 25 U 25
Chloromethane 19 U 19
n-Butane 220 22
Vinyl chloride 9.3 U 9.3
1,3-Butadiene 8.1 U 8.1
Bromomethane 14 U 14
Chloroethane 24 U 24
Bromoethene(Vinyl Bromide) 16 U 16
Trichlorofluoromethane 20 U 20
Freon TF 38 28
1,1-Dichloroethene 14 U 14
Acetone 220 U 220
Isopropyl alcohol 220 U 220
Carbon disulfide 28 U 28

TestAmerica Burlington
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Client:

Geosyntec Consultants, Inc.

Analytical Data

Job Number: 200-4737-1
Sdg Number: 200-4737

Client Sample ID: SL 118
Lab Sample ID: 200-4737-1 Date Sampled: 04/14/2011 1945
Client Matrix: Air Date Received: 04/18/2011 1010
TO-15 Volatile Organic Compounds in Ambient Air
Analysis Method: TO-15 Analysis Batch: 200-16914 Instrument ID: B.i
Prep Method: Summa Canister Prep Batch: N/A Lab File ID: bkac013.d
Dilution: 18.2 Initial Weight/Volume: 11 mL
Analysis Date: 04/22/2011 2341 Final Weight/Volume: 200 mL
Prep Date: 04/22/2011 2341 Injection Volume: 200 mL
Analyte Result (ug/m3) Qualifier RL
3-Chloropropene 28 U 28
Methylene Chloride 32 U 32
tert-Butyl alcohol 280 U 280
Methyl tert-butyl ether 13 U 13
trans-1,2-Dichloroethene 14 U 14
n-Hexane 13 U 13
1,1-Dichloroethane 15 ] 15
Methyl Ethyl Ketone 27 U 27
cis-1,2-Dichloroethene 14 U 14
1,2-Dichloroethene, Total 14 U 14
Chloroform 18 U 18
Tetrahydrofuran 270 U 270
1,1,1-Trichloroethane 1700 20
Cyclohexane 13 U 13
Carbon tetrachloride 23 U 23
2,2,4-Trimethylpentane 17 U 17
Benzene 12 U 12
1,2-Dichloroethane 15 U 15
n-Heptane 15 U 15
Trichloroethene 1300 20
Methyl methacrylate 37 