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' ' ‘ . EXECUTIVE SUMMARY

Soil vapor and groundwater samples were taken at the Pollution Abatement

i Services site between October 18 and October 20, 1988, in order to

' “characterize the contamination outside the existing slurry wall. Chemical
analyses of the groundwater indicate that the two most highly contaminated

l wells are SWW4 (total organics = 649.9 ppb) and ‘SWW6 (total organics =
7549.8 ppb). No volatile organic compounds were found in the three wells
located upgradient from the site (SWW1, MW1lA, and MW11B). Soil vapor
transects were set up along the outside perimeter of the slurry wall. The

l_ values for total organics were uniformly low along the eastern, southern,
and western perimeters. The values were higher and more variable along

: the northern perimeter. Three conceptual models were developed to expiain
[- the observed contaminant :distributdion. -Model A describes the contaminant
‘ distribution pattern‘that would form 7f ‘the slurry wall did not fully

encompass the contaminated source area when it was installed. Model B -

[; describes the contaminant distribution pattern that would form if the wall
did originally encompass the contaminated source area, but was breached
sometime later either by contaminants flowing under the slurry wall or

"o through ruptures in the wall. Model C describes the contaminant

distribution pattern for a combination of Models A and B. This model

| provides the best fit for the observed soil vapor and groundwater

: geochemistry. Therefore, the most l1ikely explanation for the observed

distribution pattern is that the wall did not fully encompass the

contaminated source area when it was installed and that the wall was later _.

breached along the northern perimeter. )
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1.0

INTRODUCTION
1.1 Site Background

The Pollution Abatement Services (PAS) NPL site is located 'in
Oswego County, New York, just east of the town of Oswego (see
Figure 1). The most dominant hydrogeologic feature in the area
is Lake Ontario, which lies due north of the site. PAS was
operated as a disposal and treatment facility from 1970 to
1977. Leakage from drums and storage tanks resulted in the
initiation of several removal and remedial activities. The
drums and tanks were removed and a perimeter slurry wall was
constructed to contain the groundwater contamination (U.S.
EPA/OWPE, 1987). A clay cap was laid down over the area within
the slurry wall and a groundwater recovery and leachate
collection system was installed. Several suites of monitoring
wells were completed around the site to test the integrity of
the slurry wall and to monitor any off-site contaminant
migration.

Prior to the involvement of the Environmental Response Team
(ERT), a preliminary investigation was conducted by Versar, Inc.
(U.S. EPA/OWPE, 1987). That report contains a description of
the monitoring well nomenclature, monitoring well locations, and
the surface casing conditions. There are some discrepancies
between the monitoring well nomenclature used by U.S. EPA/OWPE
(1987) and the nomenclature of the site map provided to the ERT
by New York Department of Environmental Conservation (N.Y.

DEC). For this report, the nomenclature of the N.Y. DEC map
will be used. Figure 2 is a detailed site map, based on the
N.Y. DEC map showing the location of the various monitoring
wells, the soil vapor sample stations for the current study, and
the configuration of the slurry wall. U.S. EPA/OWPE (1987)
found significant concentrations of volatile organic compounds
(VOCs) and semivolatile compounds in wells SWW4 and SWW6. High
concentrations of iron, magnesium, and manganese were found in
all the wells. Levels of chromium in excess of the U.S. EPA
guidelines were found in wells MW3 (northwest corner of site,
not shown on Figure 2), MW9, SWW4, SWW6, and 01-1M. Arsenic was
found in MW3, SWW4, and SWW6 and cyanide was found in well IP.
Thus, there was apparently some spread of contamination north of
the contained area in the vicinity of wells SWW4 and SWW6.
However, no information concerning the subsurface condition of
the wells and their suitability for sampling was available for
that study.

In January of 1988, the Response Engineering and Analytical
Contract (REAC) Geotechnical Group, under the authority of the
ERT, conducted a detailed subsurface investigation of the site
using a borehole camera apparatus (U.S. EPA/REAC, 1988). The
investigation yielded the observations shown in Table 1. As
shown in the table, the slurry wall monitoring wells (SWW1l, 3, 4
and 6) are all in relatively good condition, with the exception
of SWW3 which is in need of some flushing. A1l of these wells
are in acceptable condition for sampling. Wells MW1lA and
MW11B, on the other hand, are both in very poor condition and of
dubious reliability as monitoring wells.

1
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TABLE 1. SUMMARY OF WELL CONDITIONS

Chemistry Totals . Water Level Flow

_ , Diameter - Depth  Screen voC BNA  Elevations Velocity
i Well # Condition (in) (ft) (ft) (ug/1) (ug/1) (ft) (ft/day)
L_ SWW1  Clean Well 3 19.7 9.2-19.7 -- -- 278.1 0.381
SWW3  Needs Flushing 3 19.6 10.6-19.6 -- -- 266.5 --
[‘ SWW4 C]eanigcreen : 3 25.4 15.4-25.4 391.7 23.8 266.4 *
Good Condition
T . SWW6 Clean Screen 3 17.0 7.3-17.0 2973.9 1310.0 264.0 0.013
~ Good Condition
n MW11A Corroded - Needs 3 10.8 - 6.8-10.8 172.4 0.0 282.3 Fkk
l; Flushing
MW11B Kinked, Rusty 3 41.3 Open Hole 386.3 0.0 272.5 *
Cracked, Scale ' 31.4-41.3

=

@

No Data Collected

*

Data impaired due to cold weather
** No close topographic control

*** Bad results due to poor well conditions

-_—ﬁl N | 1
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The objective of the sampling for U.S. EPA/REAC (1988) was to
qualitatively characterize the water in the borehole (not the
aquifer) in order to assess the risk of possible damage to the
borehole camera and determine levels of protection for the field
personnel. Purging the wells prior to samp11ng was therefore
unnecessary. The chemical results listed in Table 1 should only
be considered representative of the water within the boundaries
of the well, they are not representative of the groundwater in
the overburden aquifer. U.S. EPA/REAC (1988) found that the
most highly contaminated well was SWW6 (2973.9 ppb total VOCs),
followed by SWW4, MW11B, and MW11A. Only the wells located
outside the slurry wall were of interest, so no analyses were
obtained for wells SWW1 and SWW3.

1.2 Objectives of this Study

There are three main objectives in the current study; (1)
characterize the contamination in the overburden aquifer in the
area immediately outside the slurry wall, (2) characterize the
integrity of the slurry wall, and (3) determine the location of
any breaches! in the slurry wall. In order to accomplish
these objectives, a soil vapor and groundwater sampling plan was
devised (see Appendix A). Under these plans, selected wells
located immediately outside the slurry wall, and one well
located inside the slurry wall, would be sampled. Soil vapor
sampling transects would be set up parallel to, and just
outside, the wall (see Figure 2). The analyses of the
groundwater samples would be used to generally characterize the
chemistry of the groundwater outside the slurry wall and the
analyses of the soil vapor samples would be used to locate any
\  breaches of the wall.

2.0 METHODOLOGY
2.1 Groundwater Samp11ng and Analysis
2.1.1 Well Purg1ng |

A1l of the wells were purged according to ERT/REAC SOP
2152 - Monitor Well Sampling. One-inch diameter Teflon
bailers were used to purge wells SWW3, SWW4, and MW1lA.
Three-inch diameter Trico submersible pumps were used to
purge wells SWW1, SWW6, and MW11B. A1l of the effluent

It should be noted that the exact route of contaminant escape is
unknown. Two primary routes are suspected; between the bottom of the
wall and the top of the bedrock, and through ruptures in the wall
itself. Throughout this report any reference to the term "breach®
should be considered to represent either one or both of these routes.
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2.1.2

2.1.3

2.2.1

was discharged into 55-gallon steel drums and later
placed into the onsite leachate collection pit. Three
complete well volumes were purged from each well. All
purge data is shown in Appendix C. To avoid cross
contamination between wells, all purge equipment was
dedicated to each well. The equipment was decontaminated
at the end of field activities using a sequence of
detergent scrub, distilled water rinse, methanol rinse,
and air dry. A]] of the bailers were wrapped in aluminum
foil prior to leaving the site.

VOC Groundwater Sampling

A1l of the wells were sampled according to ERT/REAC SOP
2155 - Sampling for Volatile Organics in Groundwater.
One-inch diameter bailers with stop-cocks were used. The
bailers were fully cleaned and properly wrapped in
aluminum foil prior to shipment to the site. The sample
bailers were dedicated to each well to avoid cross
contamination. Four 40 ml vials were filled from each
well. For QA/QC purposes, one set of duplicate and one
set of matrix spike samples was taken. A1l of the
samples were immediately preserved on ice. The VOC
samples and the associated trip blanks were shipped back
to the REAC laboratory on October 20, 1988.

Analysis

A modified 524.2 method for the analysis of VOC’s in
water and soil with a gas chromatograph/mass spectrometer
(GC/MS) system was used. Details of the analytical
procedures and conditions can be found in Appendix E.

2.2 Soil Vapor Sampling and Analysis

Sampling

Soil vapor samples were taken according to ERT/REAC SOP
#2149, Soil Gas Survey Procedures. A complete
description of the soil vapor sampling activities and
results are contained in U.S. EPA/TAT (1988) (see
Appendix D). The following is a synopsis of the soil
vapor sampling methodology taken directly from that
memorandum.

A weight-driven 3/8" steel bar was driven into the ground
to a depth of four to five feet to create the soil gas
"well." A 5-foot length of 1/4" stainless steel  tubing
was then inserted into the hole.
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2.2.2

Modeling clay was packed around the surface of the hole

to prevent intrusion of ambient air and a piece of stiff
wire was used to clear the sampling probe of lodged soil
particles.

A Gilian pump calibrated to approximately 3 liters/minute
was attached to the probe with Tygon tubing and the hole
was evacuated for about 15 seconds.

Analysis

The HNU photoionizer was used to measure organic soil
vapors at a depth of four to five feet below the
surface. The detection of organic vapors utilizing this
method does not yield an actual concentration, but does
provide a relative measurement of volatile organic
compounds when compared to background readings or
measurements taken at other sampling locations.

The HNU photoionizer was calibrated using isobutylene as
a benzene equivalent, and consequently all readings
should be considered total organics as isobutylene.

The HNU detection method is utilized as a quick screening
tool. 1-liter Tedlar sampling bags are used to collect
actual soil vapor samples, which undergo field gas
chromatograph (GC) analysis.

Sampling soil vapor using the Tedlar bags is accomplished
in the following manner. The Tedlar bag is placed inside
a vacuum dessicator and connected to the sampling probe
via a Teflon tubing sampling train. A Gilian pump is
used to evacuate the dessicator, thus filling the Tedlar
sampling bag with soil vapors drawn from the four to
five-foot depth.

The samples contained within the Tedlar bags were
analyzed as soon as possible (within 24-48 hours) using
Photovac and Sentex field GCs.

The Photovac GC was equipped with a photoionization
detector using a 10.6 eV lamp. Standards consisting of
common aromatic and chlorinated volatile organic
compounds were utilized. The standards used included
benzene, toluene, xylenes, TCE, and PCE. Compounds with
retention times that matched components of the standard
were tentatively identified and quantified against the
response area for these components. Unknown compounds
were quantified by using the area response of toluene.
The method detection 1imit for the standard compounds is

20 parts per billion.




The Sentex Scentograph GC unit was used to detect two
additional compounds of interest in this soil gas

survey: 1,1-dichloroethane and bromodichloromethane.
The method detection limit for these compounds was 10

ppb.

To further define a broader range of compounds and to
confirm those compounds already identified by the field
GCs, selected Tedlar bag samples were drawn onto Tenax
sorbent tubes to be analyzed by GC/MS. These tubes were
desorbed and analyzed for specific ions using the GC/MS
at the REAC lab facilities in Edison, New Jersey..

NOTE: Due to an electrical interference originating in
the on-site trailer where the field GC analyses were to
have been performed by both Photovac and Sentex GCs, the
sample bags were transported to the REAC facilities in
Edison, NJ, where the GC analysis consequently occurred.
As a result of this problem, many of the soil gas samples
were analyzed more than 48 hours after sampling took
place. The net effect that this is expected to have on
the data is a potential lowering of the total organic
compound (TOC) concentrations.

2.3 Soil Gas Survey Description

"Each sampling transect was named for its location around the

periphery: ES, transect parallel to East Seneca Street running
NE to SW; WT, west transect along the western periphery; NW,
transect running along the north west boundary; NT, north
transect outside the portion of the slurry wall due north of the
site; and ET, east transect along the eastern boundary of the
site. A1l transects had sample locations spaced at 50-foot
intervals, except the ES and WT transects, where sample stations
were 75 feet apart.

A1l samples were obtained at a depth of 4 to 5 feet, except NWI1,
NW5, NW6, which were sampled at 2 to 2.5 feet due to the shallow
water table conditions at these locations, and ET1 DEEP, which
was sampled at a depth of approximately seven feet.

Two ambient air samples, ETO AMB and TOC AMB were collected and
analyzed, as were three field blanks (Tedlar bags filled with
ultra-zero air and carried in the field throughout each sampling
day), and two bag check QA/QC samples (Tedlar bags filled with
ultra-zero air and analyzed to determine cleanliness of the
sample bag lot before sampling occurs).




3.0 RESULTS

3.1

Groundwater Geochemistry

3.1.1

3.1.2

3.1.3

Analytical Results

The results of the VOC analyses are contained in Appendix
E. Table 2 is a summary of those results. Duplicate
samples were taken on well MW11A. The results were
identical in both the sample and the duplicate. A trip
blank was also shipped with the samples on the return
trip. Minor amounts of toluene, P&M xylene, and O-xylene
were found in the blank (see Table 2). The amounts
detected in the trip blanks do not seriously affect the
validity of any conclusions based on the sample
analytical results.

Matrix spike and matrix spike duplicate samples were
taken at MW1lA. As shown in Appendix E, all spike
recoveries and relative percent difference values were

- within QC limits.

Contaminant Distribution

Wells SWW4 and SWW6 are the most highly contaminated
wells at the site (TOC for SWW4 = 649.9 ppb and TOC for
SWW6 = 7549.8 ppb). This coincides with the results of
U.S. EPA/REAC (1988) and U.S. EPA/OWPE (1987). For
comparison, one well located inside the wall, SWW3 (see
Figure 2), was sampled. When the results from well SWW3
are compared to those of SWW4, it can be shown that the
value for TOC is greater outside the slurry wall. By far
the most significant contributor to this difference in
concentrations is toluene. The concentration of toluene
in SWW3 is 3.2 ppb and that for SWW4 is 91 ppb.

Contaminant Characterization

Table 3 is a listing of the relative percentage of each
VOC found in wells SWW4 and SWW6. The most prominent
compounds in SWW4 are ethylbenzene (27.7%), P&M xylene
(18.3%), and benzene (18.2%). The most prominent
compounds found in SWW6 are toluene (42.3%), P&M xylene
(22.1%), ethylbenzene (9.1%), and benzene (9.0%).
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TABLE 2. CONCENTRATIONS FOR SELECTED VOLATILE WGKN!C
COMPOUNDS LISTED IN MICROGRAMS PER LITER (UG/L)

Campound : S WG SWh ) MW1tA  W11A DUPE WW11B . Trip Blank
/£

Chioroethane W » 36.0 231.0 ) KD ND 'ND
Methylene Chloride ND 1.6 1.8 8.8 ND ND ND ND
Trans-1,2-Dichloroethane ND 1.2 1.8 44.0 ND ND ND ND
1,1 Dichloroethane ND 3.1 2.2 98.0 ND ND ND ND
cis 1,2-Dichloroethene ND 3.7 ND ND WD ND ND ND
Chloroform ND ND ND ND ND ND ND ND
1,1,1 Trichloroethane NO ND ND ND ND ND ND ND
Benzene N 61.0  118.0 682.0 W N ND ND
1,2-Dichioroethane ND 1.7 2.5 10.0 ND ND ND ND
Trichloroethene ND 2.2 ND 3.7 ND ND ND ND
Bromodich loromethane N ND ND ND ND ND ND ND
Toluene ND 3.2 91.0 3192.0 ND ND 0.4¢J) 2.3
1,1,2-Trichloroethane ND ND ND ND ND ND ND ND
Dibromochloromethane ND ND NO 1.0 ND ND ND ND
Chlorobenzene ND 5.0 22.0 6.7 ND ND ND ND
Ethylbenzene ND 245.0 180.0 - 684.0 ND ND 0.3¢)) 0.8¢J)
P&M Xylene ND 87.0 119.0 1666.0 ND ND 1.0 2.7
O-Xylene ND 3.0 45.0 648.0 ND ND ND 1.1
1sopropylbenzene ND 3.9 9.5 9.3 ND ND ND ND
1,1,2,2-Tetrachloroethane ND 0.5¢5) 0.9¢)) 1.7 ¥ ND ND ND
1,2,3-Trichloropropane N ND 1.0¢0) - 2.7 NO ND ND ND
n-Propylbenzene XD 2.0 1.0 7.8 ] ND ND ND
1,3,5 Trimethylbenzene " - 6.1 4.3 92.0 ND ND ND ND
1,2,4 Trimethylbenzene N 17.0 7.8 104.0 ND ND T 0.2¢d) ND
p-1sopropy! toluene wo 1.6~ 2.5 3.5 ND D ND ND
1,4 Dichlorobenzene ) 6.6 0.3(0) 2.5 W L) ND WD
1,2 Dichlorobenzene ND ND 1.5 72.0 ND ND ND ND
1,2 Trichlorobenzene ND 0.5¢J) 0.7¢J) 1.4 ND ND ND ND
Hexachlorobutadiene ND 1.2 1.4 3.1 ND ND D ND
Naphthalene KO 3.1 1.6 22.0 ‘ND ND ND ND
1,2,3 Trichlorobenzene ND 0.8 1.0 2.2 ND NO ND ND
TOTAL ORGANIC COMPOUNDS NO 550.0 650.8 7549.8 ND ND ND 6.1

Qualifiers

u - The compound was analyzed for but not detected at the given concentration.

[ ] - An approximate value between the detection Limit and the quantification Limit.

ND - Non-detect
NA - Not snalyzed

(J) - Below the method detection limit

10



TABLE 3. RELATIVE PERCENTAGES‘OF VOLATILE ORGANIC COMPOUNDS
: : IN WELLS SWW4 AND SWW6

Compounds : SWW4 SWW6

Chloroethane 5.5 3.1

Methylene Chloride 0.3 0.1
l; Trans 1,2-Dichloroethene 0.3 0.6
: 1,1 Dichloroethane 0.3 1.2
. cis 1,2-Dichloroethene : ND ND
[ Chloroform ND ND
- 1,1,1 Trichloroethane . ND ND
Benzene 18.2 9.0

[E 1,2 Dichloroethane 0.4 0.1
L Trichloroethene ND 0.0
- Bromodichloromethane ND ND

- Toluene 14.0 42.3
lﬁ 1,1,2-Trichloroethane ND ND
Dibromochloromethane ND 0.0
Chlorobenzene 3.4 0.1

. [] Ethylbenzene 27.7 9.1
. P&M Xylene 18.3 22.1
0-Xylene 6.9 8.6

& Isopropylbenzene 1.5 0.1
“[; - 1,1,2,2-Tetrachloroethane 0.1 0.0
s 1,2,3-Trichloropropane 0.2 0.0

i n-Propylbenzene 0.2 0.1

U 1,3,5 Trimethylbenzene 0.7 1.2
1,2,4 Trimethylbenzene 1.2 1.4
p-Isopropyltoluene 0.4 0.1
?1B 1,4 Dichlorobenzene 0.0 0.0
: 1,2 Dichlorobenzene 0.2 1.0
1,2 Trichlorobenzene 0.1 0.0
Hexachlorobutadiene 0.2 0.0

[ﬁ Naphthalene 0.2 0.3
) 0.2 0.0

1,2,3 Trichlorobenzene

10 - 100.

o
wn
o
[3,)

o

i |
1

A value of 0.0 indicates that the relative percentage is less than 0.05.

.




3.2 Soil Vapor Geochemistry

3.2.1

3.2.2

Analytical Results

The results of analyses done on the bag check samples are
shown in Appendix D, Table 1. None of the target
compounds were detected in these samples. TOC values for
the non-target compounds found in BC-1 and BC-2 are 67
and 207 parts per billion (ppb), respectively.

U.S. EPA/TAT (1988) notes that soil gas results can be
affected by the site-specific properties of the
unsaturated zone. The varwab111ty of these site-specific
parameters must be recognized in order to correctly
interpret soil vapor survey results. Specifically, the
soil properties that affect soil gas surveys are soil
porosity, texture, water content, organic matter content,
shape and size of soil pores, and depth of the
unsaturated zone.

Particularly relevant.to the PAS site soil gas survey are
soil moisture content, soil texture, and proximity of the
water table. The surficial material at PAS is comprised
of a mixture of clay, silt, sand, and boulders, which is
relatively compact and impermeable. Soils such as these,
which are found to have a high clay and moisture content,
cause decreased rate of diffusion of soil vapors and can
hinder the ability to effectively track a plume of
organic contaminants.

Soil gas sampling in close proximity to the water table
presents another problem. Along the northern
site-boundary, NW and NT transects, the water table was
reached at depths of less than three feet at certain
locations. Shallow groundwater conditions present a
difficulty in soil gas sampling because the chemical
concentration gradient in soil gas can be very steep,
highly variable, and easily disturbed under these
conditions (Marrin, 1988).

Contaminant Distribution

A complete correlation between soil vapor and groundwater
geochemistry could not be expected due to site specific
variables affecting the soil vapor results, particularly
the high water table conditions along the northern
perimeter and the variations in porosity and permeability
associated with the till. The general trends, however,
are comparable. Both the TOC values from the groundwater
data and the soil vapor data tend to increase to the
north, downgradient from the site.

12 ‘



b ' The soil vapor TOC values are generally higher and
i ' feature greater variability along the northern perimeter
’ C (see Figure 3). The TOC mean and standard deviation
values for each transect are listed in Table 4. The
I . standard deviation for the NT and NW transects are 352
and 1011 ppb, respectively, compared to an average
standard deviation of 154 ppb for the other three
l transects combined. Similarly, the TOC mean values for
‘ the NT and NW transects are 429 and 1028 ppb, '
respectively. The average of the TOC mean values for the
L_ . three other transects combined is 201 ppb.

3.2.3 Contaminant Characterization

Table 5 shows the relative percentage of the main VOC’s
- . in each soil vapor transect. O0-xylene/styrene and

: toluene are ubiquitous in the soil vapors throughout the
-1 site (the mean relative percentages are 28 and 27%,

" respectively). Other significant compounds are benzene
| (22%), TCE (13%), PCE (9%), and m-xylene (2%).

4.0 DISCUSSION OF RESULTS

Both the groundwater data and the soil vapor data indicate that there
(ﬂ is significant contamination outside the slurry wall. Both data sets
‘ show that the contaminant concentrations are higher along the
northern perimeter. This indicates that the contaminants are
T following the regional groundwater flow vector which is oriented
: l; south to north (U.S. EPA/REAC, 1988).
[ ‘
|

no In order to explain the distribution of contaminanté discussed in
[} Section 3.0, hypothetical models A, B, and C shown in Figures 4, 5,
and 6, respectively, should be considered.

[I Model A is based on three main assumptions; that the distribution of
contaminants within the original plume area was homogeneous, that the
slurry wall as originally installed did not fully encompass the
t plume, and that the slurry wall has remained intact since
l“ installation. This would result in a generally uniform distribution
of contaminants outside the slurry wall, with a slightly higher
' concentration developing along the northern perimeter as the regional
[ groundwater flow carried the contaminants downgradient. This model
: seems to fit the soil vapor and groundwater analytical data at least
along the ET, ES, and WT transects.




TABLE 4. TOTAL ORGANIC COMPOUND (TOC) SOIL VAPOR DATA (IN ppb)
"~ ) Sample Total Sample Total Sample Total Sample Total Sample Total
No. Organics No. Organics No. Organics No. Organics #o. Organics
ES-00 359 ET-00 19 NT-00 388 NW-00 163 wT-99 484
ES-01 231 ET-01 . 394 NT-01 694 NW-01 551 WT-01 273
ES-02 97 ET-02 214 NT-02 187 NW-02 2733 wT-06 200
o ES-03 391 ET-03 318 NT-03 993 NW-03 1071 w1-07 610
ES-04 146 ET-04 495 NW-04 381 WT-08 408
ES-05 - A E'I’-Os 374 "NW-05 2363 WT-09 174
ES-06 " 504 ET-06 239 ‘ NW-06 893
ES-08 174 ET-07 611
ES-09 77 ET-08 447
T ET-09 267
W ET-10 258
= ET-1 297
! ET-12 164
[[ . ET-13 53
i TOC Mean 266 296 566 1165 358
- TO0C
Standard .
Deviation 147 143 352 101 172




TABLE 5. RELATIVE PERCENTAGE OF VOLATILE ORGANIC COMPOUNDS

l . ' . IN EACH SOIL VAPOR TRANSECT

Transect Benzene TCE Toluene PCE Ethylbenzene M-xylene O-xylene/Styrene M-Ethyltoluene Total

l . ES 15 & 17 ND ND ND 64 ND 100
ET 15 27 24 3 ND ND 30 ND 99

Ao
NT | 13 14 3N 32 ND ND 11 ND 101
N (74 8 35 1 ND 7 5 ND 100
Mean

"‘1 relative

L,,, percentage
at site 22 13 27 9 ND 2 28 ND
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5.0

6.0

Model B is based on the following assumptions: (1) the original
distribution of contaminants within the plume area was homogeneous;
(2) as originally installed, the slurry wall did fully enclose the
plume; and (3) any contamination observed outside the slurry wall is
the result of a breach. The contaminant distribution pattern outside
the wall that would result from this situation would feature
background level contaminant concentrations punctuated by anomalously
high concentrations around the breach. This model seems to fit the
distribution pattern observed along the northern perimeter of the
site in that the concentrations vary over a wide range in this area.
There are anomalously high soil vapor TOC values at sample stations
NW-02 and NW-05.

Model C is a combination of Models A and B. The model is based on
the following assumptions: (1) the distribution of contaminants
within the original plume was homogeneous, (2) the slurry wall as
initially installed did not fully encompass the plume, and (3) the
slurry wall has subsequently been breached. The resulting
distribution pattern would feature relatively uniform TOC values
around most of the site with slightly higher values to the north,
downgradient from the source area. Superimposed on this distribution
pattern would be high TOC anomalies around the breach in the slurry
wall. A comparison of the distribution pattern for Model C shown in
Figure 6 with the observed pattern shown in Figure 3 shows that it is
this model which appears to most completely describe the observed
contaminant distribution pattern.

CONCLUSION

It is apparent that there is significant VOC contamination in the
overburden aquifer outside the slurry wall. Of the models considered
in this study, Model C, which is based on the assumption that the
slurry wall did not encompass the contaminant source area when it was
installed and that subsequent to its installation, the wall was
breached somewhere in the area of NW2 and NW5, shows the best fit to
the data.

RECOMMENDATIONS

Three main recommendations should be immediately considered. First,
in order to fully characterize the contamination at the site, all of
the monitoring wells and leachate collection wells should be sampled
for full priority pollutants. Second, Model C should be tested by
conducting a soil vapor survey along the northern perimeter under low
water table conditions. Third, the pump tests recommended in U.S.
EPA/REAC (1988) on both the bedrock wells and the overburden wells
should be completed.

It has not yet been determined whether the slurry wall breach
discussed above is the result of contaminants migrating under the
slurry wall or flowing through ruptures in the wall. A seismic
refraction survey would yield a detailed bedrock surface topographic
map. Channels in the bedrock topography would be delineated using
this technique, and the depth to bedrock under the leak area could be
determined. This information, when combined with the groundwater and
soil vapor geochemical data, could _be used to determine the path of
contaminant migration along the northern perimeter of the site.
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APPENDIX A
QUALITY ASSURANCE WORK PLAN

Soi1 Vapor and Groundwater Sampliing at
Pollution Abatement Services, Oswego, NY



QUALITY ASSURANCE
. Work Plan

SOIL VAPOR AND GROUNDWATER SAMPLING AT POLLUTION
ABATEMENT SERVICES, OSWEGO, NY

Prepared by
Roy F. Weston, Inc.

October 18, 1988

EPA Work Assignment No. 0-202
Weston Work Order No. 3347-01-01-1202
EPA Contract No.: 68-03-3482

. APPROVALS
Roy F. Hosfon. Inc. EPA
. — ZOM”/

en Ty ~ (Date) Alan Humphrey (Date)
Task Leader Work Assign-nt Namgor

W. Scott. ﬁl‘ ; éato) Robert Cibulskis (Date)
Project Manager Project Officer :

Waiter R. Stutts (Date)

Contracting Officer
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1.0 OBJECTIVE

1.1

1.2

N

Groundwater sampling for volatile organic compounds

The objective of this sampling event is to determine:
- the extent of contamination, and
- the magnitude of contamination

In the following media:
- groundwater

For the purpose of:
- site characterization and determining the extent of the
contamination outside an existing slurry wall

The data will be evaluated against:
- an existing data base

The objective of the soil vapor sampling portion of this project is
to determine:

- the extent of contamination, and

- the magnitude of contamination

In the following media:
- soil/sediment

The data will be evaluated against: —
- an existing data base, and :
= the data will be compared to that of the water samples

2.0 PROJECT SCOPE _
~ The following information is known about the site:

2.1

eh/WP-190

It is a hazardous waste facility on 4 acres which had been operating
for 7 years up until 1977. The types of material(s) handled by this
facility were: S

- organic solvents, and

- volatile organics

Groundwater Sampling
The area of suspected contamination is shown on Map 1.

The target contaminants of concern are toluene, benzene,
bromodichloromethane, 1,1-dichloroethane, trans-1,2-dichloroethane,
and ethyl benzene. The expected concentration range for these
contaminants is 236 to 1200 ppb, however, it is also our intent to
identify any other target volatile organic compounds found at
concentrations exceeding 10 ppb. :
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3.0

4.0

5.0

The groundwater sampling portion of this project will involve the
collection of samples to be analyzed for volatile organic compounds
from the five monitoring wells identified on Map 1. REAC will
collect the samples and undertake the analysis. REAC will also
arrange for: '

- protective gear

sampling equipment

sample containers

sampling personnel

field analysis

analysis

2.2 Soil Vapor Sampling

The target contaminants for the soil vapor sampling are identical to
those of the groundwater sampling. Since there has been no soi]

vapor sampling done at this site, the expected concentration range is
unknown.

The area of suspected contamination shown in Map 1 is to be sampled
for soil vapors. The exact locations of the sample sites will be
determined in the field by the ERT Work Assignment Manager.

TECHNICAL APPROACH

In order to execute the objectives outlined in Section 1.0, this project
will involve the collection of § groundwater samples and from 30 to 50
soil vapor samples using the procedures outlined in the following REAC
SOPs: 2155, Sampling for Volatile Organics in Groundwater; 2149, Soil Gas
‘Surv$y Procedures; 2007, .Groundwater Well Sampling; and 2152, Monitor Well
Sampling.

PROJECT MANAGEMENT AND REPORTING

The Weston/REAC Task Leader, Ken Tyson, will maintain contact with the EPA
Work Assignment Manager to keep him informed about the technical and
financial progress of this project. This communication will commence with
the issuance of the work assignment and project scoping meeting.
Activities under this project will be reported in status or trip reports
and other deliverables (e.g., analytical reports, final reports)
identified in Section 8.0. Activities will also be summarized in
appropriate format for inclusion in REAC Monthly and Annual Reports.

PROJECT SCHEDULE

The work assignment for this project was issued on 10/13/88. The QAWP was
initiated at that time. The equipment required to conduct the site
activities was assembled and shipped on 10/17/88. Field activities were
carried out between 10/18/88 and 10/20/88 and the samples were transferred
to the lab on 10/20/88. Preliminary results are expected on 11/14/88.

The overall project is expected to close-out with the fssuance of a final
report on 12/23/88. Refer to the attached project schedule chart and
Section 8.0 for an 1llustration of milestones and deliverable due dates.

eh/WP-190
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6.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The EPA Work Assignment Manager, Alan Humphrey, will provide overall

direction to REAC staff concerning project sampling needs, objectives, and
schedule. :

The REAC Task Leader, Ken Tyson, is the primary REAC point of contact with
the EPA Work Assignment Manager. The Task Leader is responsible for the
development and completion of the QAWP, project team organization, and
supervision of all project tasks, including reporting and deliverables.

The REAC Site QC Coordinator, Ken Tyson, is responsible for ensuring field
adherence to the QAWP and recording any deviations from the QAWP. The
Site QC Coordinator is also the primary project team contact with the REAC
lab. The following REAC field sampling personnel will work on this

Dave Miller = Sroundwater Samoling

Dan deBruiin Soi] Yapor Sampling

Renata Wynayk 6.C. Soil Vapor Analysis
The REAC QA Officer (John Mateo) is responsible for auditing and guiding

the project team, reviewing the final deliverables and proposing
corrective action, if necessary, for nonconformity to the QAWP.

7.0 MANPOWER AND COST PROJECTIONS

9.0

The estimated costs (including 1abor, travel, materials and equipment,
subcontractor, and analytical) to complete this project are depicted in
the attached cost summary sheet.

DELIVERABLES
The following deliverables will be provided under this project:
1TEM DAIE

o QA 11/10/88

‘0 Fleld Activities 10/21/88

0 Tr1’ Report 11/21/88

0 Anslytical Report 11/21/88

0- Draft Final Report . 12/23/88

QUALITY ASSURANCE

As identified in Section 1.0, the objective of the groundwater sampling
event does require analyte specificity at or near the level of sensitivity
for all samples. The results of these samples (organics) will have
confirmed identification and associated confidence 1imits.. Results will

eh/WP-190
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be vepresentative, comparable, and complete. The QA level of control
defined by this criteria is QA-3 and for this project it applies to all
groundwater samples. The following QA/QC protocols will be addressed:
chain of custody documentation, sample holding time documentation, initial
and continuing instrument calibration, QC chromatograms and/or mass
spectra, matrix spike duplicate and standard calibration curves method
blanks, replicates, rinsate blanks, performance evaluation samples, and
sample spikes. Table 9.1 and 9.2 are completed to reflect some of the
appropriate QA/QC protocols identified above.

As identified in Section 1.0, the objective of the soil vapor sampling
event does require analyte specificity for the soil gas samples. On at
least 10% of the total screened samples, the organics results will have
confirmed identification and associated confidence 1imits. Results will
be representative, comparable, and complete. The QA level of control
defined by this criteria is QA-2. The following QA/QC protocols will be
addressed: chain of custody documentation, sample holding time
documentation, collection and evaluation of blanks and sample replicates,
instrument calibration documentation, and sample spike and evaluation
(matrix spike and PE samples). Tables 9.1 and 9.2 are completed to
reflect some of the appropriate QA/QC protocols identified above.

Specific data review activities for QA-3 and QA-2 should be performed by
the following tiered approach:

1. a. For :ny one data package, review all data elements for 10% of
samples.

b. for the remaining 90% of the samples within the same data package,
review holding times, blank contamination, spike
(surrogate/matrix) recovery, detection capability, and confirmed
identification thoroughly. .

2. For every tenth data package, review all data quality elements for
all samples. 4

Numbers of samples to be collected for this project/event are entered onto
Tables 9.1 Field Sampling Summary and Table 9.2 QA/QC Analysis and
Objectives Summary to facilitate ready identification of analytical
parameters desired, type, volume and number of containers needed,
preservation requirements, number of samples required and associated
number, and type of QA/QC control samples required based on QA level

A1 project deliverables will receive internal REAC peer QC review prior

to release to EPA.
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3. One trip blank required per cool_or'uod to ship VOA samples.

deionized water.
4. Performance check samples for special projects only. Mot for every project.
S. One extrs samples for eech parameter. Applies to Water Samples only.

eh/wP- 190

Eoch trip blank consists of 2 40mi visles filled with

.9C Extra‘y
Container Type Teip _ - Total
Amslyticsl and Volume Preserv- Subtotal Rinsate ll.*a3 oC Matrix Field
Parsmeter Matrix* (# containers rq‘d) etive Samples °‘-F‘.'1 ll-nnz (VOA’S) mttivu‘ Spikns Samples
A 4omt vial
VoA s o &%
40wl viel
VOA v (¢ ¢ 1 o 3 (] 1 10
8oz glass
Y s T} I
3202 amber glass
s v @ %
8oz glass
pest/Pcs 8 o %
320z amber gless
PeST/PCS M @ ¢
P.P. 8oz glass
ETALS s o 4%
< 1 liter ploss or un, pi<2
p.P
NETALS v polyethylens ¢
N
8oz glass :
CYANIOE s LH %
1 liter NaON to
polysthylene pt >12
cranipe ¥ m %
Seu glase
PHENOL s m 4%
1 liter euber gloss lzm‘ to
pe <2
PHENOL v o %
Matrin: $-Sofl, W-vater, 0-0il, DS-Orum solid, OL-Drum Liquid, TS-Tank solid, TL-Tank Liquid, X-Other, A-A_lr
*0 |f residusl chlorine present, preserve with 0.008%
.. One duplicete sample required for esch lot of 20 samples cbtained.
2. Only required if dedicated sampling tools are not used. One field blank required per persmeter per 10 samples.
distilled/




. 9.2
A Y

Anslytical Anelyticsl - tpikes Level of L f;‘_mm:m.m_
Perameter Matrix® Method Ref. Matrix surrogate s”itivity m“ Limits Prec Acc Comp
" VoA s 626/CLP
‘ VoA v a/cp 1 0 10 ppb 1 | 10 ppb
E o s ezs/cLp
{ A v 625/CLp
PEST/PCS 8 608

ﬁ _ .CYAIIDC $ 0-846 .
CYANIDE L -6

. PHENOL $ &3

y
PNENOL v 623

*Matrix: $-Soil, W-uater, 0-01l, D$-Orum Solid, OL-Drum Liqufd, TS-Tank Solid, TL-Tenk Liquid, X-Other, A-Air,

1. One matrix spike analysis per "x® X of samples depending on QA level samples. Clesn samples will include
metrix spike and matrix spike duplicate. .
surrogate spikes snalysis to be run for each sample.

.. A specific concentration that msets the cbjective.

' " 4., One per Lot of 10 samples.

eh/WP-190 -




'APPENDIX B
TRIP REPORT

Pollution Abatement Services Site
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DATE: November 18, 1988

70: Alan Humphrey, Work Assignaent Manager
FROM: Ken Tyson, Task Leader

THROUGH: Pat Donegan, O8A Section Chief

SUBJECT: TRIP REPORT, POLLUTION ABATEMENT SERVICES SITE GROUNDUATER
SAMPLING AND SOIL GAS SURVEY
WORK ASSIGNMENT NO.: 1202

BACKGROUND

As part of an earlier study (Tyson, 1988), REAC recommended additional
work including a soil gas survey and additional groundwater sampling for
the Pollution Abatement Services (PAS) site. A pre-site meeting was held
on 10/13/88 with the REAC O8A Section Chief, Pat Donegan, the REAC Task
Leader, Ken Tyson; two members of ERT/TAT, Bob Issacks and Linda Delia;
and the ERT Work Assignment Manager, Alan Humphrey in attendance. During
that meeting, all major aspects of the planned activities were discussed.
A REAC work assignment was issued on 10/17/88 and a workplan was submitted
on 11/10/88. The work assignment called for the completion of a soil gas
survey to be conducted outside the slurry wall (exact sample locations to
be determined in the field) and for groundwater sampling in the following
wells; MW1JA, MW11B, SWW1, SWW2, SWW4, and SWW6 (see map attached). These
wells were all to be sampled for volatile organic analyses. The equipment
was transported to the site on 10/17/88.

QBSERVATIONS AND ACTIVITIES

The REAC/ERT/TAT field team arrived at the site at 1000 hrs on 10/18/88.
At that peint, 1t was discovered that the key for the lock to the main
site entrance was not at the hiding place described by the Region II 0OSC.
After a brief discussion, Alan Humphrey granted permission to have the
lock cut by a local welder.

Conditions at the site were found to be very good. There was a group of
trailers, a storage shed, and a mobile field office on-site. The weather
was cool, with a brisk wind out of the north. A more detailed site
description can be found in Tyson, 1980.

eh/TYSON/M-32 " e
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The field personnel for this project were divided into three teams; the
soil gas sampling team (Alan Humphrey, Dan deBruijn, and Linda Delia), the
sofl gas analysis team (Bob Issacks and Renata Wynnyk), and the
groundwater sampling team (Ken Tyson and Dave Miller).

The soil gas team collected samples according to REAC SOP# 2149 around the
exterior of the slurry wall on 10/18/88 and 10/19/88. Due to
stabilization difficulties encountered with the G.C.M.S., these samples
could not be analyzed in the field. On 10/20/88, the soil gas samples
were shipped back to the REAC laboratories in Edison, NJ via the project
sample truck for analysis.

The groundwater sampling team successfully purged all of the selected
wells using bailers and submersible pumps during the afternoon of 10/18/88
and the morning of 10/19/88. The wells were sampled durin? the afternoon
of 10/19/88 and the samples were shipped back to the REAC laboratories on
10/20/88 via the project sample truck. A copy of the chain of custody for
these samples is attached. Severe contamination was observed visually in
wells MW11A, MW11A, MW11B, SWW4, and SWW6. ODue to brisk winds during the
sampling operations, no vapors were detected by the field photoionization
detector in the breathing zone. Modified level C protective gear was used
for splash protection while purging and sampling these wells.

A1l members of the field team returned to Edison on the afternoon of
10/20/88. .

EUTURE DELIVERABLES, ACTIVITIES, AND RECOMMENDATIONS

Soil.gas and volatile organic wafer analyses are deliverable to the ERT
Work Assignment Manager on 11/21/88. These results will be included in a
detailed project report which is deliverable on 12/23/88.

Twenty three monitoring wells are currently being installed at the site by
the New York Department of Environmental Conservation (NYDEC). Detailed
well location maps and well logs will be forwarded to ERT/REAC as soon as
they are complete. To date, the packer pump and time-series sampling
tests recommended in the previous REAC report (cited above) have not been
completed, nor are there any immediate plans to do so. It is strongly
recommended that this work be carried out as the next step in the
characterization of the site.

Tyson, K.C., 1988. Subsurface Investigation of the Pollution Abatement
Services Site, Oswego, N.Y. Report submitted to the U.S. EPA/ERT under
work assignment no. 0-60.
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WELL SAMPLING DATA FORM

(Page 1 of 2)
Well #:_S4ic// Date: 40 //3%/2%  Time:__ /200
Boring Diameter:__.S ft Well Casing Diameter:_.33 ¢
Annular Space Length: 2L - £t Stickup: 2. 5! ¢

WATER LEVEL

Held:
Cuct:

DTW: 229 ¢t fro~ Top of Casing

COLUMN OF WATER IN WELL

- Casing Length:__z2. 5 f¢
DTW Top of Casing: g2 fc
Column of Water in Well: 12, 2] €&

VOLUME TO BE REMOVED

Gallons per foot of A.S. (from Page 2) = )
Column of Water or Length of A.S. (whichever is less) X _s3,2)
Volume of Annular Space s _ o 22
Gallons per foot of casing v = 2422
Column of Water X L3, )
Volume of Casing ' = o 5
Total Volume (Volume of A.S.+ Volume of Casing) = S p?
Number of Volumes to be Evacuated X 2
Total Volume to be Evacuated = 221y

Method of Purging (pump, bailer, etc.):_Sfa b

FIELD ANALYSIS Start Mid End
Time
pH
Conductivity
Temperature

Total Volume Purged: 30 __ gallons

Sample Time: /23O Sample # :__37 80

Fractions: .

Signed/ Sampler:M d ,f,,“o—- Date: l()ﬁ// 9/<c8”

Signed/ Reviewer: Date:
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WELL SAMPLING DATA FORM
=22 OANETLING DATA FORM

(Page 1 of 2)

Well #: Scoeco d Date: _/o//7/8%  Time: 130 2
Boring Diameter: 2. 50 f€ Well Casing Diameter: o 35 f¢
Annular Space Length: g o fe Stickup: O 4e £
WATER LEVEL

Held:

Cut:

DTW: LAY < & Top of Casing

COLUMN OF WATER IN WELL

Casing Length:__ /9. ¢ f¢

DTW Top of Casing:__ /5 sy Pc
Column of Water in Well: 3. 722 £C

VOLUME TO BE REMOVED ’ -

Gallons per foot of A.S. (from Page 2) o, 3%

=

Column of Water or Length of A.S. (whichever is less) X 3 72
Volume of Annular Space - L ]2
Gallons per foot of casing = 2:367 -
Column of Water X 272
Volume of Casing ® o—lle
Total Volume (Volume of A.S.+ Volume of Casing) = 2,53
Number of Volumes to be Evacuated X 3
Total Volume to be Bvacuated_ = 2640

‘Method of Purging (pump, bailer, etc.):_ Lt

FIELD ANALYSIS Start Mid End

~ Time '
PH
Conductivity
Temperature

Total Volume Purged: /o gallons

Sample Time: /3, ¢ Sample # :_ 379 -

Practions:

\

Signed/ Sampler:_zm&_g_g.ya\ar___ Date: _/p)//EY

Signed/ Reviewer: Date:
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WELL SAMPLING DATA FORM

(Page 1 of 2)
Well #:_Scovy Date: _/oo//9/gs Time:_ /29y
Boring Diameter: 05 €€ _ Well Casing Diameter: o 157 Jfe
Annular Space Length: (R0 f£E Stickup: _» <%
WATER LEVEL ‘
Held:
Cut:

DTW: L2 2t £ = Top of Casing
COLUMN OF WATER IN WELL

Casing Length: 254 fe
DTW Top of Casing: LY. 2/
Column of Water in Well: A |

VOLUME TO BE REMOVED

Gallons per foot of A.S. (from Page 2)

Column of Water or Length of A.S. (whichever is less)
Volume of Annular Space

Gallons per foot of casing

Column of Water

Volume of Casing :

Total Volume (Volume of A.S.+ Volume of Casing)
Number of Volumes to be Evacuated

Total Volume to be Evacuated

|

g
g

BN N0 N
N
N

F

~F

2.

Method of Purging (pump, bailer, etc.):_scamins/AlE T@ico 2um”

FIELD ANALYSIS Start Mid End
Time o

pH

Conductivicy

Temperature

Total Volume Purged: 25 gallons

Sample Time: /1 S% Sample # :_32%/
Fractions:

Signed/ Sampler: Zeo B C . ,’*‘;a@__ Date:_y9/r5/S¥

Signed/ Reviewer: Dace:
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WELL SAMPLING DATA FORM
(Page 1 of 2)

Well #:__Sc/cod% Date: /0/[/5/%% Time:__/3%/
Boring Diameter: o v €& Well Casing Diameter:__ o 25 /T
Annular Space Length: 9 7 f€ Stickup: [/

WATER LEVEL

~ Held:
Cut:
DTW: 2 7/ 14 Top of Casing

COLUMN OF WATER IN WELL

Casing Length: __ /¥ 2/
DTW Top of Casing: 2.7/
Column of Water in Well: 1.0

. VOLUME TO BE REMOVED

Gallons per foot of A.S. (from Page 2)

Column of Water or Length of A.S. (whichever is less)
Volume of Annular Space

Gallons per foot of casing

Column of Water

Volume of Casing

EARERNEN

Total Volume (Volume of A.S.+ Volume of Casing) 2,08 N
Number of Volumes to be Evacuated 3
Total Volume to be Evacuated 7/ 16
Method of Purging (pump, bailer, etc.): Sugméns/JfLf ZRICO pory
FIELD ANALYSIS Start Mid End
Time
PH
Conductivity
Temperature
Total Volume Purged: 30 gallons
Sample Time: 350 __  Sample # : 3783
Fractions: -

Signed/ sampler: SGanynot C. o pe,  Dave: 1 F/2%

Signed/ Reviewer: Date:
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WELL SAMPLING DATA FORM
(Page 1 of 2)

Signed/ Reviewer:

Dace:

Well #: Wid Date: so/r1/5% Time: /Y€
Boring Diameter: 0. .50 Well Casing Diameter: LS £€
Annular Space Length: g0 F£E Stickup: 2.2 {¢€
WATER LEVEL -
Held:
Cut:
DTW: J S & Top of Casing
COLUMN OF WATER IN WELL
Casing Length:___/9 77 (¢
DTW Top of Casing: 385 A&
Column of Water in Well: v
i - “VOLUME TO BE REMOVED
Gallons per foot of A.S. (from Page 2) = 032
Column of Water or Length of A.S. (whichever is less) X 2.9
Volume of Annular Space = L6
Gallons per foot of casing - o ®g?7:
Column of Water X 2/
Volume of Casing = 2.6
Total Volume (Volume of A.S.+ Volume of Casing) = 2 87
Number of Volumes to be Evacuated X 2
Total Volume to be Evacuated = Ll & =
Method of Purging (pump, bailer, etc.):___ AL
FIELD ANALYSIS Start Mid End
Time
pH
Conductivity
Temperature
Total Volume Purged:__ /& gallons
Sample Time: /230 Sample # 322722
Fractions: .
Signed/ Sampler:MJ__Z’;;cy_ Date: e

b




WELL SAMPLING DATA FORM
(Page 1 of 2)

Well #:_smuwsit B ‘Date: _/0/r4 [e¥ Time: 430

Boring Diameter:__2. 25 Well Casing Diameter:__2.2 3 £€
Annular Space Length: . . Stickup: /.22 _£¢

WATER LEVEL

Held:
Cut:
DTW: /3,15 F€ _ Top of Casing

COLUMN OF WATER IN WELL

Casing Length: #43 07
DTW Top of Casing: /3, 2
Column of Water in'well: 24, % X

VOLUME TO BE REMOVED
N

Gallons per foot of A.S.'(from page 2)

Column of Water or Length of A.S. (whichever is less)

Volume of Annular Space
Gallons per foot of casing
Column of Water

Volume of Casing ‘
Total Volume (Volume of A.S.+ Volume of Casing)
Number of Volumes to be Evacuated

Total Volume to be Evacuated

[ 4

R
N R
\§¥

L3azz
s s
/0. 9Y
Jo. 9
4
N, RS

A n adxuaXa

Method of Purging (pu=mp. bailer, etc.):;z4&ggz;au‘__giuga__AZZgL_____

FPIELD ANALYSIS Start Mid
Time

End

pH

Conductivity

Temperature

Total Volume Purged:___ 40O gallons

Sample Time: _//2L02 Sample # : 27%9
Fractions: \,

~

Signed/ Sampler: Lmocmetx ¢ Hpw Date:

Signed/ Reviewer: Date:

10l 22f fg/
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Preliminary Soil Gas Report
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w.gp ©) Suite 201, 1090 King Georges Post Road,
\ Edison, NJ 08837 ¢ (201) 225-6266

| ENpR |

-4

TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION-
EPA CONTRACT 68-01-7367

MEMORANDUM

TO: Alan Huinphrey, EPA/ERT
FROM: Linda D’Elia, ERT/TA
’I'HRU:- Joseph R. Tomaszewicz, ERT/'I‘ATL Q’Z/
DATE: December 21, 1988

SUBJECT: POLLUTION ABATEMENT SERVICES, OSWEGO, NY: PRELIMINARY
SOIL GAS REPORT. .

DCN: TAT-11-G-173
TDD: 11-8810-18 :
PCS: 2018 -

Attached is the Pollution Abatement Services soil gas survey .

preliminary —report. This version incorporates all
addltlons/changes as per our discussion on Docember 20. A final
version of this report will tollow. .

Roy F Weston, Inc.
SPILL PREVENTION & EMERGENCY RESPONSE DIVISION
In Associstion with ICF Technology, Inc., C.C. Johnson & Malhotra, P.C., Resource Applicadions, Inc.,

Can /I Dacnciana Nanesloanse Tor and Rawianamaental Tnﬂnnlm 'ﬂ"".f‘nﬂ.l Ine.
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1.0 INTRODUCTION

1.1 Backsround

The Pollution Abatement Services (PAS) contamination site is located in Oswego
County, New York, east of the town of Oswego. Lake Ontario lies due north of
the site.

- PAS was in operation as a disposal and treatment facility from 1970 until 1977.
Documentation of groundwater contamination indicates the presence of significant
concentrations of volatile and semi-volatile organic compounds within on-site
monitoring wells,

Remedial activities to date include removal of drums and storage tanks,
installation of a slurry wall and a groundwater recovery and leachate collection
system, and clay capping of the area contained within the slurry wall
Monitoring wells have been installed on-site, inside and outside of the slurry
wall, as well as off-site to monitor possible migration of contaminants.

Sampling efforts have shown a spread of contamination north of the site, and
thus a breach in the slurry wall is suspected in that region of the site.

1.2 Qbiective
N

The Environmental Response Branch of the United States Eavironmental Protection
Agency (EPA/ERT) was to undertake a soil gas survey of locations outside the
siurry wall to determine outward migration of contaminants from within the
containment system.

The purpose of this survey was to identify those locations where a breach in the
slurry wall might exist, and to determine the direction of contaminant pluqxe
migration. -

2.0 METHODOLOGY

2.1 Soil Gas Samoling

The equipment and technique used in the soil gas survey were consistent with
EPA/ERT standard methods for soil gas sampling (EPA/ERT, 1988).

A weight-driven 3/8" steel bar is driven into the ground to a depth of four to
five feet to create the soil gas "well.” A S-foot length of 1/4" stainless
steel tubing is then inserted into the hole. :



Modeling clay is packed around the surface of the hole to prevent intrusion of
ambient air and a piece of stiff wire or wire cable is used to clear the
sampling probe of lodged soil particles.

A Gilian pump calibrated to approximately 3 liters/minute is attached to the
probe with Tygon tubing and the hole is evacuated for about 1S seconds.

An HNu Photoionizer with 10.2 eV probe is sttached to the sampling probe using
Teflon tubing and the reading was recorded at its peak.

2.2 Detection

The HNu Photoionizer was used to measure organic soil vapors at a depth of four
to five feet below the surface. The detection of organic vapors utilizing this
method does not yield an actual concentration, but does provide a relative
measurement of volatile organic compounds when compared to background readings
or measurements taken at other sampling locations.

The ANu Photoionizer was calibrated using isobutylene as a benzene equivalent,
and consequently all readings should be considered total organics as benzene.

The HNu detection method is genmerally utilized as a quick and inexpensive
screening tool. 1-liter Tedlar sampling bags are used to collect actual soil
vapor samples, which undergo field GC analysis.

Sampling soil vapor using the Tedlar bags is accomplished in the following
manner. The Tedlar bag is placed inside a vacuum dessicator and connected to
the sampling probe via 8 Te¢flon tubing sampling train. A Gilian pump is used to
evacuated the dessicator, thus filling the Ted/ar sampling bag with soil vapors
drawn from the four to five-foot depth.

The samples contzined within the Ted/ar bags were analyzed as soon as possible
(within 24 - 48 hours) using Photovac and Sentex field GCs.

The Photovac GC was equipped with a photoionization detector using a 10.6 eV
lamp and standards conmsisting of common aromatic and chlorinated volatile
organic compounds were utilized. Standards used include benzene, toluene,
xylenes, TCE, and PCE. Compounds with retention times that match components of
the standard were tenatively identified and quantitated agsinst the response
area for these components. Unknown compounds were quantitated by using the area
response of toluene. The method detection limit for the standard compounds is
20 parts per billion.
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The Sentex Sentograph GC unit was used to detect two sdditional compounds of
interest in this soil gas survey: 1,1-dichloroethane and bromodichloromethane.
Moethod detection limit for these compounds was 10 ppb.

To further define a broader range of compounds and to confirm those compounds
already identified by the field GCs, selected Ted/ar bagged samples were drawn
onto Tenax sorbent tubes to be analyzed by GC/MS. These tubes were desorbed and

analyzed for specific ions using the GC/MS at the REAC lab facuma in Edison,
New Jersey.

NOTE: Due to an electrical mterference ongmung in the on-site trailer
where field GC analyses were to have been performed by both Photovac and Senrex
GCs, the sample bags were transported to the REAC facilities in Edison, NJ where
the GC analysis consequently occurred. As a result of this problem, many of the
soil gas samples were analyzed more than 24-48 hours after sampling took place.

2.3 Soil Gas Survev Description

The objective of the EPA/ERT soil gas survey at the PAS site was to determine
the migration of contamination through the slurry wall containment system. In
order to achieve this, the soil gas sampling locations were chosen surrounding
the outside perimeter of the slurry wall (See Figure I: Soil Vapor Sample Site
Map). Each sampling transsect was named for its location around the periphery:
ES, transsect parallel to East Seneca Street running NE to SW; WT, west
transsect along the western periphery; NW, transsect running along the north
western boundary; NT, north transsect outside the portion of the slurry wall
due north of the site; and ET, east transsect along the eastern boundary of the
site. All transsects had sample locations spaced at 50-foot intervals, except
the ES and WT transsects where sample stations were 75-feet apart.

All samples were obtained at a depth of 4 to 5 feet, except NW1, NWS5, NW6, which
wers sampled at 2 to 2.5 feet due to the shallow water table at these locations,
and ET1 DEEP, which was sampled at a depth of approximately seven feet.

Twoambientair samples, ETO AMB and TOC AMB, were taken and analyzed, as were
three field blanks (Tedlar bags filled with ultra-zero air and carried in the
field throughout each sampling day), and two bag check QA/QC sampies (Tedlar
bags filled with ultra-zero air and analyzed to determine cleanliness of the
sample bag lot before sampling occurs).




3.0 RESULTS

3.1 Photovac GC Analysis Results

The Photovac GC analysis results for the PAS site are presented in Table 3. The
highest concentrations of total organic compounds found in the soil vapor were
detected insamples NW2, NW3,NWS5, TOC, and NT3. The NWand NT samples were
collected from the northern, downgradient portion of the site (approximately 20-
25 feet outside the siurry wall). The TOC sample was collected on the
landfill, inside the slurry wall. :

Relatively high concentrations of BTXs (77-330 ppb) were detected in samples
located generally downgradient, in the north-western portion of the site.

Significant amounts of PCE were found in samples NT3 (124 ppb), and NT1 (50
ppb). TCE was detected in about 20 samples, however many of these contained
only trace amounts of that compound.

3.2 Semex GC Resuits

The Sentex GC analysis results (see Table 2) indicated the presence of 1,!-
dichloroethane in only one sample, NW2, however the concentration was below
instrument detection limit for this compound (10 ppbd). No bromodichioromethane
was detected. :

3.3 GC/MS Analvsis Resuits

Confirmation of GC analyses was performed using Tenaxsorbent tubes and GC/MS.
Nine Tedlar bag soil vapor samples were drawn onto Tenax tubes to undergo GC/MS
analysis along with one field biank (Field Blank #»3) and one travel blank.
(Refer to Table 3 for GC/MS analysis results).

One hundred mL aliquots of each sample were adsorbed onto Tenax/CMS (carbon
molecular sieve) tubes for all samples except NW2, where only 20 mL was adsorbed
dus to the high concentrations of total organics detected in this sample by the
Photovac GC. Samples were transferred from the Tedlar bags to the Tenax tubes
by attaching the bags directly to the tubes and pulling the sample through the
tube using a glass syringe. (Refer to EPA/ERT Soil Gas SOP for outline of
standard procedure). Direction of the flow was such that the sample passed
through the Tenax phase first. The sample tubes were then analyzed by thermal
desorption onto a cryogenic trap, followed by GC/MS analysis.



In general, the GC/MS data is in agreement with the Photovac GC results.
However 3 substantial amount (282 ppb) of 1,1-dichloroethane was detected by
GC/MSin NW2, whereas the Sentex showed an amount that was below detection limit
in the same sample. ‘

GC/MS also showed the presence of a significant concentration of vinyl chloride
in sample NW2 (6420 ppb), thus accounting for the high level of total organics
that was detected by Photovac GC in that sample. Vinyl chloride was also
detected at 294 ppb in NW4, '

Non-target compound analysis by GC/MS indicates unusually high concentrations
of alkanes in NW2 and NW4,

4.0 DISCUSSION

Soil gas results can be affected by the site-specific properties of the unsaturated
zone. The variability of these site-specific parameters must be recognized in order
correctly interpret soil vapor studies’ results. Specifically the soil properties
that affect soil gas surveys are soil porosity, texture, water content, organic
matter content, shape and size of soil pores, and depth of the unsaturated zone.

Particularly relevant to the PAS site soil gas survey are soil moisture content, soil
texture, and proximity of the water table. At the PAS site, the surficial material
is comprised of a mixture of clay, silt, sand, and boulders, which is relatively
compact and impermeable. Soils such as these, which are found to have a high clay
and moisture content, cause decreased rate of diffusion of soil vapors and can hinder
the ability to effectively track a plume of organic contaminants.

Soil gas sampling in close proximity to the water table presents another problem
encountered at the PAS site. (Along the northern site-boundary, NW and NT transsects,
the water table was reached at depths of of less than three feet at certain
locations). Shallow groundwater conditions present a difficulty in soil gas sampling
becauss the chemical concentration gradient in soil gas can be very steep, highly
variable, and easily disturbed under these conditions (Marrin, 1988).



5.0 CONCLUSIONS AND RECOMMENDATIONS

Even though factors that inhibit the effectiveness of a soil VapOr survey are present
at this site, evidence of a plume of contamination at the north-western portion of
the slurry wall boundary was discovered and has been substantiated by the analyses of
the soil gas samples. Existence of a plume of this nature is conmsistent with the
site hydrogeology (groundwater flow is in the direction of Lake Ontario, or to the

north) and the theory that migration of contamination beyond the slurry wall has
occurred.

A review of the monitoring well sampling data shows evidence of groundwater
contamination in at least two locations outside the slurry wall (See Table 4 VOC
Analysis). High concentrations of BTXs in monitoring wells located outside the
slurry wall, SWW6 and SWW4, are indicative of the outward migration of contaminants
from within the containment/treatment system. This data is somewhat in agreement
with the soil gas data that was collected, especially where the contamination was
detected at the north and north-western regions ouwside of the slurry wall, near
SWW6. A complete correlation of groundwater and soil gas data could not be expected
at PAS due to the site-specific variables affecting soil gas results ‘mentioned
earlier.

In order to further delineate the extent and migration of the plume of contamination,
it is recommended that a more detailed and extensive soil gas survey should be
planned in the future. This soil gas investigation should be carried out during a
réfatively dry season. Further sampling of both wells and soil gas should be
concentrated in the north, north-west, and north-east regions of the site to remain
consistent with the northward flow of the groundwater and migration pathway of the
contamination plume. Pending results of the second soil gas survey, recommendations
may be made for additional groundwater moaitoring well installation and sampling.



o= XTLENR/

o WY = S0IL GAS ANALYSIS

CONCENTRATION (PPSV)

PAS,
Photoves GC Arelytiest Results ... OCT 21-22, 1988

TOTAL

SwLE

TABLE 1

U SO c— - . o,

27H92999299°RPIR2P 297951992959
K, 4 .«a W “
Z C, .

lllllllllll IL'I'.I..(..III.I.I.I.I.I-...I-.AJ!IITII..I..'.....n.::...ltl:*ll..l.r

[N
~

——————— et e e S

{ a=xiivg

!
—noonwnwwwmwnnwwwwwnwwwwmwwwwww!.mmwwwwwww_“rwwwwwww
—nDnnwmwwnnnnonmnwwnmmnwomnmwwnﬂnnwwwwwwww%wwcnwnn

lllllllllllll I-L||.|.|.|||||..||..|.I..I.I||-I|.|||rll.l.||||.|u|.v|.|.c.o1I||..lllll|||r|.

.L .-l.l b .- -
|||||||||||||| TSI S-S N - S A S IS
v !
. ! . !
u 9992999 N209329" RN togoNIRLigsuengmyu~tggre
. v : v
[ ' - ) Iv )
e e “I,..I-_ﬁ-i..-.!ll..,!I-..il-..llll.l?ll--!..ﬂw--ail- llllllllll
- W ] ] .
m noaswumanww%maka:rmsaawmwmwuwawanvmnmwana?muuvwnm
! 4 v q ‘q‘ ‘-‘-
IIIIIIIIIIIII P - IS I J ORI 2NN A SO,
m-A “ \ '
- [ O o- - K} < - O ] L L T PO O B Y L I L IS B - ) ~ -— e e- p " O [ -] ) 9
FUCRARAPAITAZRPHARIY EURCIRARAVRCBYNRIRPLAIEHAIRET Y
8 * ,
-~ ]
w_qemmnuunuw»m.n Nmamaseeesonil e s wnle s unane Ve ~ge
A oL TTTTYTeN. f AR MO A A A A AR A TTP?R
RO - R I T W P P A A A A T PR T Nl (ST IS I R S B RO B £ 5 %%

- = uregr
ar-

|
|
|
|

ezazty3, <l0

-
-

. Tegracnisrser~ene
Not

ac2

389 Theck
Tricalorostnene

res

Toluane.

SUANT: CaCeT I8

Field Slanxk



TABLE 2

RESULTS TABLE FOR TEOLAR B8AG ANALYSIS

SANPLE B OATE

SARPLED
Wr g 10/18/88°
€S o 10/18/88
€S 9 10/18/838
£s 4 10/18/88
£s 3 10/18/88
€S ¢ 10/18/88
€s 2 10/18/388
Es 0 10/18/88
€S 7 10/18/88
F.BLK.1 10/18/88
T O ~10/18/88
€S s 10/18/88
ET 6 10/19/88
F.BLXK.2 10/19/88
ET ¢ 10/19/88
ET 8 10/19/88
ET O 10/19/88
ET S8 10/19/88
AMB.JETO 10/19/38
€T 7 10/19/88
ET 9 10/19/88
£T 2 10/19/88
ET 3 10/19/88
WT 72 ¢ 10/19/88
€T | DEE210/19/88
4T 8 ¢ 10/19/288
Wr 6 * 10/19/88
€T 1 10/19/38
F.BLX.4 10/19/88
T 9 10/19/88
AMB.#T0C 10/19/88
NW 1 10/19/88
NW 3 10/19/88
N O 10/19/88
NT 2 10/19/88
ET 11 10/19/88
NU 4 10/19/88

ET 13 10/19/88
€T 10 10/19/88

NT 3 10/19/88
NT 10/19/488
NW 2 10/19/88
NU § 10/19/38
NT O 10/19/88

F.BLX. 3 10/19/88
ET 12 10/19/88
NU & 10/19/88
T0C 10/19/88

OATE

ANALYZED 1,1-DICHLOROETHANE

10/19/88
10/21/8s8
10/19/88
10/19/88
10/21/88
10/21/88
10/19/38
10/21/88
10/19/88
10/19/88

10/19/88

10/19/388
10/21/88
10/22/88
10/21/88
10/21/88
10/21/88
10/22/88
10/22/88
10/21/88
10/22/88
10/21/88
10/21/88
10/21/88
10/22/88
10/21/88

10/21/88

10/21/88
10/22/88
10/21/88
10/22/88
10/22/88
10/21/88
10/21/88
10/22/88
10/21/88
10/22/88
10/21/88
10/21/88
10/21/88
10/21/88
10/22/88

-10/21/88

10/21/88
10/21/88
10/21/88
10/21/88
10/22/88

NO
NO

NO

NO
ND
NOD
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
ND
NOD
NO
NOD
NO
ND
ND
ND
NO
NO
NO
ND
NO
NO
ND
ND
NO
NO
NO
+
ND
ND
NO

- NO

NO
NO

BRONODOCHLOROME THANE

NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
. NO
NO
ND

* denotes that chromatogram showved several unidentified peaks, possibly

electronic in origin, outside of the compound retention times.

s nonoies tentatively identified compound; concentration is belov instrumen:
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TARGET CONPOL
2000000040 000040
SOIL GAS ANALYSIS BY GC/NS
s1IE tae 3 POLLUTION ABAIEMENT SERVICES (PAS) - OSVEGD, MY
SAPLE NANE/MMBER t  FIELD BL.#Y TAAVEL BLANK "-o w6 E1-1 DEEP vi-g uI-6 Wi-6 (DUP) w-4 "-3 w-2
OATE ANALVZED t 1172/88 11/2/08 1172/88 1172788 1172708 1172708 11/72/88 11/2/88 11/72/88 11/2/08 1172/08
DAIE SAWPLED s 10720/88 10721788  10/21/88 10721788  10721/88 10721788  10/21/88  10/21/88  10721/88 10721788 10721788
| (1] t 20834 00853 80856 80857 . 80858 #0859 80860 20861 80862 00853 00864
: 000000080000 0000000000000000800000000000000080040000R0A000R0R000000R0000000000000 0000000000000 0000R000R00000000000000000000000000000000000R00A000000000000000000000000008
porsmeter nbd b L nh nd nb nbd nh b b [
0000000 CRRE0R0A0ARARRALARGAC0A00LCCCADNAAAA00L0A0CRAAAARARA0AAGARARANALAANGRANAAALAARLRAA00AARACNLRNANA00RC0LLAAOANAAACALANANARANALDRCOR00400000000000000000000
vinyl chloride [ w () w w " w0 " 294.0 o 6420.0
trichtorof luoromethane w w w 1] w NO ()] [ (/] w »
1,1-dichioresthene w » w w w ™) w0 ™ ™) ) )
msthylens chioride si1v0 » slLm w s100 s100 [ ] [ ] w w0 39.6
trans-1,2-dichioroethens w0 ] w [} ()] w [ w w0 w w
1,V-dichlorosthane w0 w w0 1) ) ) w ] 12.6 w 202.0
1,0, 1-trichloroethens ) 00 310.0 13.9 36.0 108.0 w0 am 12.5 na 150.0
corbon tetrachioride w0 w w [ w "o ™) ™) ] (] w
benzens- 2.7 1.5 18.7 15.5 we 28.2 20.1 19.9 2.2 13.3 1%2.0
1,2-dichioroethane w0 » w0 w0 w w0 ") o T
trichlorosthylene w w w [ w w [ ) ) w w -
tolusne 8100 sL00 26.3 178.0 1%.6 13.0 15.2 15.8 1.2 Lo 2.7
tetrachloroethylens MD. w w w w [ ] w ] 8L00 90.8 "
othyl benzens sL00 0o sL00 26.0 sL00 sL00 00 s100 L0 sLo0 12.7
®-aylens 2100 8100 1.6 n.o sL00 8100 sL00 (Y 12.3 s100 26.6
o-uylens ' w w sL00 2.8 ' »n w w w 8100 w )
styrens sL00 sio0 8100 fL00 [ 8100 8100 sL00 aL00 w 2.6
i mste-ethyltolusne o ® e w0 w w0 © "o " w0 w0
’ bromechisromethane (%) 172.53 120,05 137.93 116.78 94.00 115.69 145.92 95.95 103.18 .02 113.59
p-bromofiucrebenzene (X) 08.19 .2 108.31 92.21 75.47 84.92 nm.n 78.30 78.88 15.87 87.00
Seaple velume (al)s 100 * 100 © 100 100 100 100 100 100 100 100 20
Lislt of Cuantitation(ppb)s 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 $0.0

MD. Not Detecled.
8L00. Below Limit of Guantitation.
* - Assumcd value for bleks,
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SOIL GAS ANALYSIS BY GC/ms

SITY s : POLLUTION ASATEMENT SERVICES, OSMECD, NY
SAPLE sNE/mINER : FIELD BLANK NO. 3
SAHPLE VOLLME (CC) : 100 my © 80884
QUANTITATION CONCENTRATION (PPS): s128 DATE SaLED : 10/21/88
SUANTITATION VOLUME (C2) : 2.00 DATE AMALYZED: 11/2/88
QUANTITATION SCAN, AREA : 137 4302

chemical name scan arss [ 14 RRT - -]
scetaldenyde 61 1483 3.3 Q.13 35
propane + methanethiol 82 13690 3.7 0.18 33
scetone 31 s1320 s.38 0.2 120
2-propenel 260 18851 6.18 0.29 113
silaxane 836 b6k  146.13  0.78 110
hexanal 888 21%68 .87 0.80 $1
€4 alkens/cyeloalkane 1129 10658 18.20 0.99 =
siloxsne ' 1S3 79192 18.%%  1.01 190
octanal 1279 13338 20.28 1.11 32
silaxane %20 8102 2.3 1.3 150
nonanal 1650 36427  22.48 1.28 87




SITE e
| SANPLE RAML/NIEER

#ON-TARGET CONPOLADS

SOIL GAS ANALTSIS BY GC/s

POLLUTION ABATEMENT SERVICES, OSWEGD, NY
TRAVEL BLAMK
SPELCD LOT NC. 669-37

SAMPLE VOLUME (C2) : 100 R : 80883
QUANTITATION CONCENTRATION (PPS): s128 DATE SAWPLED : 10/21/88
QUANTITATION VOLLIME (C2) H 2.00 DATE ANALYZED: 11/2/88
GUANTITATION SCAN, AREBA : 1138 43026

chemical name scan sres L34 RRT pob
acetaidenycs 61 26706 3.4 0.13 66
acetone 82 12218 s. ™ 0.27 29
2-prosancl 263 3997 S22 '0.29 3
3-mstnyl -2-utancne 439 12739 8.4 0.4k 30
siloxane 8346 37202  14.12 0.76 890
hexanel 886 15376 4.8 0.80 37
heptanel 1000 11600 17.46 0.9% 28
Cé aikene/cyciosizane 1127 23209 18.17 0.9 ss
siloxane 1150 172176 18.49 1.01 270
oiloxane 1196 14366 19.10 1.9% 3%
oczanal 276 a0 20.23 1.11 36
siloxane 14602 10735 21.98 1.2 26
nonsnal 1%e? 31372 2.80 1.5 73
siloxane 1559 33768 26.1S 1.36 ke ]
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uO-TARGET COPOUDS

SOIL GAS AMALYSIS SY GC/MS

SITE WG H POLLUTION ABATEMENT SERVICES, OSMEGD, MY
SAPLE NANE/MDGER : NT-0 ’
LOCATION h H
) SANPLE YOLUME (CC) : 100 40 s BO8S6

QUANTITATION CONCENTRATION (PPS): 5125 DATE SAMPLED : 10/21/88
QUANTITATION VOLUME (CZ) : 2.00 DATE ANALYZED: 11/2/88
QUANTITATION SCAN, AREA H 1132 330246

chemical name scan ares 1 34 RRT pob
Cé alkene/cyclosikane &% 11010 3.18 0.1 25
acetaldenyce 62 3450 3.6k 0.13 a2
2-propanol 230 20286 s. 77 e.27 4“8
acatone S8 126886 6.16 0.29 30
3-mathyl-2-butanone 432 11883 8.56 0.s3 a8
siloxane 832 849288 14.09 8.7 2000
hexanal 884 18726 16.81 0.8 '3
heptanal 1087 11266 17.82 0.96 7
siloxane ) T 1148 882497 18,47 1.01 2100
siloxane : 1190 26232 19.0% 1.0% 63
$°2 alkene/cycloalkane 1227 20739 19..8 *.07 9
benal denyce 1269  22%4¢ 19.86 .09 S
octanal 1273 14780 20.20 . 3s
siloxane ' 1350 20126 21.28 .18 3
siloxane 1398  S4977 21.93 1.2 140
siloxane %16 268328 22.18 1.3 $90
nonanal %l 1TA29  22.55 1.28 &2
siloxane . 1556 9913  24.11 1.3 260
siioxane 1673 17848 22,73 1.e0 63
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NN~ TARGET CONPQUDS

ow

SOIL GAS ANALTS!S SY go/ms

SITE g : POLLUTION ASATEMENT SERVICES, OSWEGD, MY
SAPLE MNE/MIBER : Wi-6
LOCATION. 3 -
SAMPLE VOLUME (CT) : 100 FRN : 80887
QUANTITATION CONCENTRATION (PPS): 5128 OATE sampLED : 10/2%/88
QUANTITATION VOLUNE (C=) H 2.00 OATE AMALYZED: 11,2/88
QUANTITATION STAN, AREA H 1131 63026

chemical name scan ares RT RRT ool
acetaidenyoe 60 30178 3.:2 0.13 T
acetone 27 17081 5.73 0.27 61
2-procencl &5 13787 8.1 0.29 33
3-mathyi-2-butanone 430 16108 8.53 0.43 .38
trimetnylsilanot &0 10173 8.67 0.3 26
siloxsne 829 428480 14,08 0.73 1000
hexanal 881 15599 1..77 0.8 37
heotanal 1086 10672 17.461 0.9 2s
terpene 1105 14325 17.87 0.98 39
aslkere/cyciocalkans 11T 16%1 18,12 0.99 38
siloxane 1148 137233 18,47 1.01 380
€0 zersenre 1188 22437  19.02 1.08 s3
€10 terpene 1200 16627 19.19  1.06 39
benzaidshyce 1269 34499 19.87 1.10 82
occzansl - 1276 19643 20.21 1.12 (%4
sikene/cycloalkane 1326 12868 20.93 1.18 31
siloxane 1600 31092 21.%6¢ 1.22 7%
siloxane 1615 99811 2.18 1.3 240
acetoonenone 16462 1549 22.%¢ 1.2% 38
nongnal 16e5 16128 22.58 1.28 38
siloxane 1558 15630 24.%8 1.28 37
‘siloxane 1678 2097 25.78 1.4 S0
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80N-TARGET COPOMDS '

SOIL GAS AMALYSIS BY GC/ms

SITE anvm : POLLUTION ABATEMNENT SERVICES, ORMEGO, XY
SAPLE M/ MIBER : €T-1 (DEEP) '
SAPLE VOLUME (C2) : 100 2] ] : 80838
QUANTITATION. CONCENTRATION (PPB): 518 - OATE SAVPLED : 10/21/88 -
QUANTITATION VOLUME (C2) H 2.00 OATE ANMALYZED: 11/2/88
QUANTITATION STAM, AREA H 1133 43024

chemical name scan ares - RT RRT -~
scetalcenyce 60 36412 3.0 0.13 87
scetone 29 L1675 8.3 0.27 %
S-methyl-2-dutancne 431 12767 8.53% 0.43 30
siloxane 831 289328 14.08 0.76 690
hexansl ’ a3 13061 1.8 0.8 31
silaxarne 1149 11699 18.48 1.0t 280
benzaldehyde 1251 22417 19.8%9 1.10 53
octanal 1276 11927 20.21 1.11 28
alkene/cycicalkane 1327 1301  20.%% 1.16 29
siloxane . 1500 16089 21.95 1.2 38
siloxane 1616 89169 22,17 - 1. . 2_10
nonanai 1646 20266 22.%9 1.2 58
siloxane 1877 27803 2%5.78 1.4 66




NON-TARGET COPOADS

, : SOIL GAS ANALYSIS SY GC/ws
SITE we s POLLUTION ABATEMENT SERVICES, OS\EGD, nY
SAPLE MANE/ ISR H wr-§
SANPLE VOLLME (CD) ) H 100 R :  B08S9
; QUANTITATION CONCENTRATION (PPS): 5128 " OATE SAMPLED : 10/21/88
QUANTITATION vOLLMG (C2) H 2.00 OATE ANALYZED: 11/2/88
L QUANTITATION SCAN, AREA H 1134 43024
chemical name scan ares RT - RRT poo
{ C4 aslkene 42 13922 3.17 0.12 3
“ scetaldehyds 63 29%% 3.6 0.13 70
acetone 1 18411 5.78 0.27 k14
m 2-propanol 238 20038 6.1 0.29 Ty
‘ 1-butanot 620 243%% 11.16 0.58 $9
siloxane 831 88816 14.08 0.73 210
hexansl . 883  1319% 14.80 0.8 3
L Cs alkene/cycloaikane 1126 40288  18.16 0.99 %
siloxsme 1150 177306 18.49 1.01 %20
" stkene/cycloalkane 1226 12350 19.8% 1.07 29
I : benzaldenyas 1252 32283  19.91 1.1 e d
- octanal eTT 12788 20.28 1.:8 30
C10 terpere 1286 11201  20.38 1.% 27
" Sl etkens/cyciosikane , 329 21690  20.97  1.16 s2 - -
[. ' siloxane * 1418 149050 2.20 1.3 360
NG . acetophenone Wl 18170 2.5 1.2 %
™ ) nonanal 1628 19966 22.42 1.28 &8
E si(oxane 1675 22130 28.76 1.60 S3
M
W
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H0N-TARGET CONPQUNDS

SOIL GAS AMALYSIS SY GC/ms

nand

SITE we : POLLUTION ABATEMENT SERVICES, OSMEGO, NY
SNIPLE NAME/MIGER H wT-6
LOCATION :
SAMPLE VOLLME (CD) H 20 Ry .- - : 808680
QUANTITATION CONCENTRATION (444 }E S128 OATE SAWPLED : 10/21/88
QUANTITATION VOLUNE (C2) 2.00 OATE ANALYZED: 11/2/88
QUANTITATION SCAN, AREA H 1136 43026

chemical name scan ares 2 anr peo
c4 alkene 40 1102¢  3.16¢  o0.11 130
acetalosnyae 62 28332 3. 0.13 300
scetone 32 12 s o.27 190
2-propanol 251 14063 6.20 0.29 170
siloxane &1 76%S 14.08 0.73 920
C8 aslkene/cycloslkane 873 20453 w%.e 0. 260
hexanst ) 884 11418 14.81 0.80 140
CP teroene 985 19366 16.21 0.s88 30
210 terpere 1091 101772 17.68 0.9 1200
S0 tersene 1110 S0S333 17.9%«  0.98 6000
cyc!onexanone 1129 38873 18.20 c.9% 60
C20 tersene - siioxane 1151 456152 18.51 1.91 5430
€10 terpene 119 700985 19.10 1.08 &30
CiC terpere 1206 274072 19.27 1.06 3300
C:0 terpene 1234 245316 19,93 1.10 3200
{ {monene 1289 154891 20.42 1.4 1800
€10 terpene 1303 23011 20.41 1.% 2
S0 terdere 1336 10152 21.07 1.16 120
siloxane 1621 100861  22.38 .3 1200
acetopnencne 146a?  13428 22.61 1.28 160
noNans | 1650 18625 22.4% 1.28 20
siloxane 1678 1837 2%.30 teds 220
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NON-TARGEY COwONDS

SOIL GAS ANALYSIS Y oc/ms

POLLUTION ABATEMENT SERVICES, QEGo, Wy

SITR nug :
SAPLE WNE/IeR H WT-6 (DuUP)
LOCATION H
SANPLE VOLUME (CT) : 100 R : 80861
QUANTITATION CONCENTRATION (PP8): $128 DATE SAWLED : 10/21/88
SUANTITATION VOLLME () H 2.00 OATE ANALYZED: 11/2/88
QUANTITATION SCAN, AREA H 1138 43024

chamical name scan arse RY RT peD
C4 alkene &0 10806 3.16 0.11 26
acotelcenyde 61 16499 3.3 0.13 L {]
scetone 28 473 S.7% 0.27 100
siloxane - 852 66738 14.09 0.73% 160
C8 alkyne/diene/cycicalkene 875 209%2 1.8 0.7 $0
hexanal 884 10845  14.8% 0.8 .28
C9 terpene 986 19186 16.20 0.88 &6
C8 tarpene 1002 11206 16.48 0.89 27
C10 terpene 1089 104999 17.48 0.96 250
S0 terpene 1109 545558 17.93 .98 1300
cye!l onexsnone 1127 34049 18.:8 0.99 81
C:0 terpens + siloxane 1150 435749 18.90 1.01 1000
C10 terpene 1192 81710 19.08 1.08 190
C10 cerpenme 1206 206034 19,24 1.06 700
C10 terpane 1253 27607S  19.92  1.10 660
octanal + C30 terpene 1278 16280 20.27 1.12 3¢
l imonene 1287 168098 20.39 1.12 400 .
€0 terpene 1302 24308 20.s50 $.16 s8
carene 1335 10898  21.96 1.16 25
siloxane 14619 123087 22.22 1.23 300
nonang | 1429 32577 22.84 1.28 78
silaxane 1677 2.7 Tl S0

20825



NON-TARGET CONPOLADS

SOIL GAS ANALYSIS BY GT/ws

SITE g : POLLUTION ABATEMENT SERVICES, OGO, MY
SAPLE WAME/NLMSER H We-é
SAMPLE VOLLME (CC) : 100 RN :
QUANTITATION CONCENTRATION (PP8): 128 OATE SANPLED : 10/21/88
QUANTITATION VoL (C2) : - 2.00 OATE AMALYZED: 11/2/88
GUANTITATION SCAN, ARgA : 1127 4302

chemical name scan ares RT RRT - -
2-methyipropene 18 18488 2.87 0.10 7
acatalcenhyoe 59 28218 3.6 0.13 62
2-mechylbutane 117 2.481 %.26 0.18 $9
ethanol « 191 13282 $.28 0.26 3

1,2-diehloro-1,1,2-:rifluomtam )

scezone 28 2212¢ s. 77 0.27 3
2-propanol &S 18369 6.18 0.29 39
2-methyipentane 282 39228 6.52 0.31 93 .
3J-metnyipentane 314 32008 6.96 0.3 76
n-Aexane 349 1017 7.49 .0.37 24
methyicyclopentane 428 19812 e.%50 0.43 %4
slkane 619 13613  11.18 0.59 37
siloxane 829 128862 14.09 0.78 310
hexansi 881 13911 1+.81 0.80 33
sikane 1066 13381 17.37 0.9% 32
C11 slkane 1127 221569 18.21 1.00 $30
siloxsne 1147 136743 18.49 1.02 330
sikane 1156 34872 18.59 1.02 a8
alkane - siloxare 1191 $8712 19.1¢C 1.08 . 140
slkane + aikene/cyc!oslcane 1221 13098  19.S: .08 b 3]
slkane 138 1K3E3 9. 1.09 320
benzaloenyce 1249 26539 19.90 1.10 43
sikane 1253 S79%9 19.9¢ 1.10 140
olkane 1272 181034 20.22 1.12 430
sikane 129¢ 15918 20.S82 1.1 38
slkane 1308 2472¢3 20.7° 1.18 $90
slkare « gikene/cyclosikane 1325 10933 20.9% 1.16 28
sikane ‘ 1338 set28 21.13 197 130
Sikane * alkore/cvcicalkane 1361 15106 2138 1,99 38
sikone 1372 1987 21.8 - 1.20 28
silonane 1616 37045 22.°9 1.3 330
acetochencne 1ea0 20726 22.%% 1.28 49
siloxane 1558 (2156 26.18 1.3% b
siloxane 1676 &7 28,70 1.e8 110




"Cn-TARGET COwOADY

SOIL GAS AMALYSIS gy ac/ms

- SITE nam H POLLUTI ON ABATENENT $Evices, OSWECD, xy
- SANRg AL/ Msnsr H NT-3
' SAMPLE voLLse (oo : 100 my : 90863
QUANTITATION :aucumrwu (PPg): 5128 DATE SN ED 10/21/88
QUANTITAT IO VoL : 2.00 DATE AmaLvzen. 11/2/88
QUANTITATION SCAN, apga : 133 4302¢
chemical namg scan ares RT RRT (-]
acetaidenyce 60 2128 3.61 0.13 $1
Sethanethio| 80 15083 3. 0.18 36
acetone 27 2163 .72 0.27 [
2-prepenc| 36 1M é6.10 0.29 b
siloxang 82 127667 14.09 0.76 300
hexana! 8% 11993 6.8t 0.8 o
siloxane 1150 121484 18.49 1.01 290
slkane « gi{oxgne 1% 13930 19.10 1.08 3
benzaicenyae 1252 23082 19.90 1.10 1]
octanal 1276 12721 2.3 1.12 30
$i loxane 1617 79808 2.19 1.3 190
acetoonencne 1643 10683 2.5 1.28 25
nonang | 1647 18442 2.60 1.2 37
siloxane 1560 12277 2.14 1.38 2
sfloxaneg 1673 15048 S.73 1.4 36
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#ON-TARGET COwOUDS

SOIL GAS ANALTSIS SY GC/%3

POLLUTION ABATEMENT SERVICES, ORECD, Ny

SITR e H
SNPLE sANE/RIRER H -2
LOCATION H
SAPLE VoL (CT) : 20 m T 80864
QUANTITATION COMNCENTRATION (PPS): 5125 OATE SAWPLED : 10/21/88
QUANTITATION VOLLME (CC) : 2.00 DATE ANALYZED: 11/2/88
QUANTITATION SCAN, AREA H 1133 43024 .
chamics! name scan ares L} RRT pob
2-mathy(propene 18 16702 2.5 0.09 200
scetaldenyde 56 16120 3.39 .13 190
2-methylbutane 116 %340 6.19 0.17 1100
1,2-dfchloro-1,1,2-triflucrosthane 190 36203 S.2¢ 0.2 430
!,1,z-tricalorod,Z.Z-trifluamthn 218 66808 5.59 0.26 800
acetone 26 39248 $.7% 0.26 &7
2-propanctl 36 1083% 6.13 0.29 130
2-methylpantane B M. 6.52 0.31 8s0
S-methyipentane 314 3% 6.96 0.3 <20
C6 alkene/cycicalkare 427 UsTS 8.52 0.43 610
1,2-dienloroesnene « trimecnyisilanol &3 12359 8.7¢ 0.4 150
C4 alkene/cyciosikane 509 3N 9.5 0.49 860
3-methylhexane 526 15162 9.8 0.5 180
alkane 557 T 10.32 0.53 280
€7 slkene/cyecioaikane 68 10290 10.47 0.5 120
C3 alkene/cyclosikane 621 13418  11.2% 0.58 '160
methylcyclonexane 651 29%83  11.42 0.561 350
alkane 718 11513 12.8% 0.5 160
siloxane &85 27366 16,17 .78 3200
hexanai 887 146585  14.89 0.8 170
alkane 1073 26180 17.46 0.9% 290
C11 alkane 1133 380312 18.29 1.00 %200 .
siloxane 1136 3394il  18.%8 1.02 --4000
olkane 1161  7487: - 18.48 1.02 920
slkane 1197 90043 19.18 1.08 1100
alkane 183 $57% 19.48 1.08 860
C1? slkare 1241 m 9.9 1.09 3300
alkane 1259 113633 20.04 1.10 1400
alkang 1277 333304 20.29 .92 4000
slkane 1300 29411 20.61 1.16 350
alkarne 1313 &437e%% - 20.79 1.18 5200
slkane 1343 76343 2¢.20 1.17 910
slkane 1366 19291 21.82 1.19 =0
alkane 1377 17283 21.87 1.20 210
siloxane 1419 43137 22.2% 1.3 730
norang{ 15888 2.4 1.26 190

1648
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Cancentrations in Microgras per Liter
Resuits are Blank Sudtracted

(3) Beiow Method Detection limt

N0 [ndicates compound Not Cetected.

: VOLATILE ORGANIC CONPOLNDS ANALYSIS
: PROJECT § : #1282 - PAS, Oswego
- SNPLE§ : 37 9 3782 373
: LOCATION ¢ Fld Blnk mills Sl :
‘ FILE ¢ “R07%2 “N7%3 ~A87%0 751
L OIL. FACT.: 1 1 1 1
COPCND NG, ML (O, ML . ML . M
l- Dichlorodifluorcasthans N 14 N 1.4 N 1.0 N 1.0
Chlorcasthans N0 1.0 M 1.0 N 1.0 N 1.0
ﬂ- Vinylchloride 0 1.4 O 1.0 N 1.0 0 1.0
Sroscasthane N 1.8 N 1.9 WO 10 O 1.9
. Chicrosthans N0 18 N0 1.4 O 1.0 M 1.0
\ Trichloref luoromsthano N 1.8 MO 1.0 N 1.8 WO 1.0
ﬂ 1,1-Dichlcroethens L 1.0 N 1.0 O 1.4 0 1.0
: Mathylene Chioride N 1.9 N© 1.0 1.6 1.0 8.8 1.8
. teans-1,2-Oichiorosthens NO 1.0 W 1.0 1.2 1.0 4.4 1.0
[ 1,1-Dichloroothans NO 1.0 N 1.0 31 1.0 88 1.9
K 2,2-Dichlerapropans . N 1.6 N 1.9 N 1.3 10 1.0
cis-1,2-0ichlarosthenc o 1.8 0 1. 32 1.9 W 1.8
* Chlorcfors ND 1.0 N 1.0 N 1.6 o 1.8
[1 = Bromochlorcmsthans o 1.0 M 1.0 N 1.0 o 1.8
‘ . 1,1,1-Trichlorcathans ND 1.0 W 1.4 N 14 0 1.9
" Carbon Totrachioride N 1.0 N 1.0 N 1.0 N 1.8
U =hlropropens o0 1.0 0 1.0 W L8 Ll Lo
: Y | D 1.8 N 1.0 61 1.0 682 1.0
1,2-Oichlorosthans ) 1.9 N 1.9 1.2 1.0 18 1.9
" Trichlorosthens N 1.9 N0 1.0 2.2 1.9 3.2 1.3
[ ,s-Dichloropropane ND 1. N 1.0 N 19 W 1.3
Dibroscmsthens N 1.4 N 1.0 N 1.0 1.9 1.9
: Brosodichlorcmsthane N 1.0 N 1.0 N 1.0 N0 1.9
- g trans-1,3-Dichloropropens ) 1.0 N 1.0 N 1.3 N 1.0
cis-1,3-0ichlerspropens N 1.0 N 1.0 WO 1.0 W - 1.8
Teluene 2.3 1.9 .43 10 3.2 1.8 N 1.0
[ . ‘1,3,2-Trichlorosthane N 1.0 MO 1.4 O 1.0 © 1.0
Tetrachlorosthene ND 1.9 WO 1. M 1.0 N 1.3
, 1,3-Yichloropropane L | 1.3 WO 1.4 N 1.0 L1} 1.0
' Jibromoch lsrosethans ] t.8 O 1.0 N 1.0 O 1.0
1,2-Oibromoethane ) 1.0 W© 1.0 N 1.0 .4 1.9
‘ Ohlorobenzens N0 1.3 N 1.0 7% 1.9 8.2 1.0
1,1,1,2-Tetrachlorosthans , '} 1.3 N 1.0 N 1.0 0 1.0
I ' Ethylbenzens 6.0(H 1.0 0.3 1.0 248 1.0 B¢ 1.9
p L a=Xylene 2.7 1.0 1.0 1.0 8 1.0 éé 1.9
o-4ylene 1.1 1.3 N 1.9 B 1.3  4e8 1.0
1 Styrens N 1.0 N 1.0 1.0 N 1.0
i Bremcfors , ] 1.0 N 1.0 N 1.0 1.2 1.3



VOLATILE ORGANIC COMPOLIOS ANALYSIS

PROJECT & ¢ #1202 - PS5, Cawego
SWPLE § ¢ T4 3799 Y, ! 3783
LOCATION : Fld Bink m1i8 SWA3 Shié
a FILE 0752 ~A07%3 ~A07%58 “M751
L. DIL. FACT.: 1 1 1 1
L [sopropylbenzene 0 1.0 N 1.0 3.9 1.0 9.3 1.0
. Bronchenzens N 1.0 N 1.0 1.0 O 1.9
n 1,1,2,2-Tetrachiorasthans N 1.0 N 1.0 0.5 1.0 1.2 1.0
I: 1,.,3-Trxchlercprcpmo o 1.3 W 1.4 WO 1.0 2.7 1.9
) n-Propylbenzens N 1.0 N 1.6 2.9 19 2.8 1.8
. 2-Chlcrotaluene N0 .3 W 1.0 ® 1.0 0O 1.0
[ 1,3,5-Trinsthylbenzens N 1.0 W 1.0 6.1 1.0 7 1.0
; 4-Chlorotoluens N 1.0 N 1.0 N 1.0 ¥ 1.0
tert-Butylbenzens N 1.0 N 1.0 N 1.0 0O 1.9
i 1,2,4-Trimsthylbenzens N 1.9 0.2 L8 W 1.0 104 1.0
l' sec-Butylbenzens N 1.9 N 1.0 o 10 0 1.9
- p-isopropyltoluens N 1.3 N 1.9 1.8 1.9 3.9 1.0
1,3-Oichlorobenzens o 1.3 N 1.0 N 1.0 o L0
[ 1,4-Dichlorobenzens 0 1.3 o 18 0 L8 25 18
,1,.-0\dllorebwzm S W B 1.0 6.6 1.4 1.9
NG nedutylbenzene 0 11 0 10 0 L8 0 L
- 1 7-3ibrean-3-Chivropropans ) 1.9 O 1.0 WO 1.4 WO 1.0
U Trichigrobenzens N0 1.4 N 1.0 0.5() 1.0 1.4 1.0
hea..slorobutadiens 0 13 0 1.0 1.2 1.8 31 1.0
' Naghthalene 0 L) o 18 31 18 o2 18
H 1,2,3-Trichlorsbenzans 0 13 0 L0 08D 10 22 19

—_—

Concentretions in Microgras per Liter
Results sre Slank Subtracted
(J) Below Nathod Dstection
N0 [ndicates cospound Nat Dltoettd
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VOLATILE ORGANIC COMPOLNDS ANALYSIS
71

$1202 - PAS Oswego

by, |
- Sl

!

“A0762

FILE ¢
DIL. FACT.:

 PROJECT § ¢
SHPLE §
LOCATION
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Cancentrations in Microgras per Liter
[ndicstes cospound Net Cetected.

Results ars Blank Subtracted
(J) Below Method Ostection limit
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PROJECT ¢ :  $1282 - P46 Osweqo

UILATILE ORGANIC CONPOLNDS ANALYSIS

[I' 1,2,2-Trichlgrobenzsene

PR —y

‘ Cancentrations 1n Microgras per Liter
! Resuits ars Blank Subtracted
; : (J) Below Method Detection
N0 !ndicates cospound Not Detscted

Page 2 of 2

SAPE S : I 5781 wn n b Y22/
LOCATION :  Silil Sulid MW11A 1 1Adupe Ml 1Adupe
FILE : 762 A7 ~n074% “A74 0
L,: OIL. FACT.: 1 ‘ 1
L [sopropyibenzsne b ) 1.0 9% 1.3 0 1.0 N 1.8 N 1.0
: 8roscbenzens -ND 1.0 N 10 M 10 N 1.0 N 1.8
‘ 1,1,2,2-Tetrachlarosthane o 1.0 0.9 1.8 W L0 S.&H 1.0 0 10
[’: 1,2,3-Trichloropropans N 1 L) LW 1.9 1 t.¢ N 1.8
. n-Propylbenzene N 1.0 L8 1.0 W© 1.4 0 1.0 O 1.0
2-Chlorotolusne N 1.0 N 1.0 O 1.8 © 1.8 N 1.4
E 1,3,%5-Trissthylbenzene N 1.0 43 10 WO 1.4 W 1.6 N 1.4
, é-Chlorotoiuene N 1.0 -0 L0 N 1.4 N 1.4 0 1.9
tert-Butylbenzens W 1.0 N0 1.0 ® 10 Mo 18 o 10
| 1,2,6Trinsthylbenzens N 1.0 7.8 1.0 N 1.8 W 1.0 O 1.8
F' sec-Sutylbenzens N 1.9 ) 1.0 N 1.6 W 1.8 W 1.0
p-Iscpropyltoliusne 0 1.3 2.5 1.9 O 1.4 0 1.0 N 1.8
1,3-dichlorabenzens N0 1.3 N 1.0 N 1.4 N 1.4 N 1.0
[.' 1,4-0ichlorobenzens ND 1.0 0.3 1.0 W 1.0 0 1.9 0 1.9
»  .1,2-Dichlorcbenzene N 1.0 1§ 14 0 1.t 0 1.9 0 1.8
NGijin-autylbenzene W 1.9 05 1.0 M L0 0 18 0 L8
1.2-Dibreso-3-Chidropropane N 1.4 0 1.0 W 1.4 1.6 0 1.0
U " Trichlorcbenzene N0 1.0 0.7¢) 10 N 1.0 N 1.9 1.0
Maae.slorcbutadiens N 1.3 1.4 1.3 N 1.0 N 1.8 N 1.0
Napgnthalers N0 1.0 1.4 1.4 W 1.0 0.2) 1.0 W 1.0
N 1.0 1.8 i.0 ND 1.9 0.4 1.8 N 1.0




Environmental Protection Agency, Environmental Response Team. “Soil Gas Standard Operating
Procedure for EPA Environmental Response Team.” 1988.

Marrin, Donn L. “Soil-Gas Sampling and Misinter pretation,” Ground Water Monitoring Review.
Spring 1988. '
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INTRODUCTION

88; nine water samples
.Y. The samples were t

were received from the Pas Oswego
o be analyzed for volatile organic



ANALYTICAL PROCEDURES

A modified 524.2 method for the analysis of Volatile Organic Compounds in
water and so1l was used. Samples were purged, trapped, and desorbed to a
GC/MS system. The following conditions and Parameters were practiced:

1) Purge and Trap Unit: A Tekmar concentrator (LSC 2000) equipped with
an autosampler (ALS2016) was utilized.

Purge and trap parameters:

Purge - 11 min. at 259 Ory Purge - 9 min. at 250
Desorb - 4 min. at 2209 Bake - 6 min. at 240°C
Purge flow rate - 40 ml/min.

Trap - A 2 part trap containing Supelco Carbopack 8 (200 ®g) and
Carbosieve S-1I1 (50 ®g) was used. ’

2) GC/MS System: A Hewlett Packard 5995C 6C/MS equipped with RTE/6VM
data system was used.

GC/MS Parameters:

GC Column - 30 meter Jong x 0.53 mm 1D, 0B-624 Megabore (Jaw
Scientific, Inc.) column with 3 um film thickness.

6C Temperature - 5 min. at 10°C ramped to 160°C at 6%/min., and
kept for 4 min.

GC Flow Rate - Helium at about 10 ml/min.

GC/MS Interface - Glass lined Jet separator with about 15 m) of make
up gas at 250°c. .

Mass Spectrometer - Electron Impact Ionizati.on at a nominal electron -
energy of 70 eV, scanning from 35-300 amy at about one scan per
second. ' .

Computer - Preprogrammed to plot Extracted Ion Current Profile
(EICP). Also capable of integrating fons and plotting abundances
versus time or scan number. A forward 1ibrary (NBS-Wiley) search for
tentatively identified compounds was performed on samples.

on levels of detection limits, aliquots of S or 25 ml of
sample were used. To examine the mass spectral data, 50 ng of
p-Bromofluorobenzene was injected to ensure sufficient precision of
®mass spectra.

eh:rd/ANA-1804



TABLE 1
VOLATILE ORGANIC COMPOUNDS ANAL (SIS

PROJECT & ¢ $1202 - PAS, Oswego

SAPLE $ 3784 3799 782 1783
LOCATION . ¢ Fld RInk ™i1i8 Swu3 Skité
TILE ¢ H ~a)7%2 A>3 ~A0750 “A07S L
L DIL. FACT.: i 1 1 1 0
£OMPOUND CONC 1o S o ML CONC "L CONC ML CONC [y 1.8
L Cichicrod:fluoromethane ND 1.0 N 1.0 N 1.0 N 1.0
Chioromethane NO 1.0 N 1.0 N 1.0 N 1.0
w Vinylchloride ND 1.0 N 1.0 N 1.0 N0 1.6
E Sroscaethane ND 1.9 N 1.0 NO i N 1.0 .
{hloroetnane N 0 N 1.5 N 1.0 231 1.0 @
Trichiorof luoromethane N0 1.0 N 1.0 N 1.0 N 1.0
''¥1,1-Dichloroethene ND 1.9 N .0 N .0 N 1.0
| Methylene Chloride o 1.0 N 1.0 1.6 1.0 8.8 1.0 %
ctrans-1,2-Dichloroethene ND 1.0 N 1.0 1.2 1.0 4.4, 1.0
T 1,1-Dichloroethane L) 1.0 N 1.0 3.1 1.0 38 .8 9
2,2-Dichlorapropane ND 1.0 N 1.0 N 1.0 N 1.0
cis-1,2-Dichloroethene N 1.0 N 1.0 3.2 1.0 N 1.0 @5
Chlorofora ND 1.0 N 1.0 N 1.0 N 1.0—
! " eochloromethane ND 1.0 W0 1.0 N 1.0 N 1.0
L~ 1-Trichloroethane N 1.0 N 1.0 N 1.0 N -
“grbon Tetrachloride ND 1.0 N 1.0 N 1.0 N 1.0
! 1,* <hlropropene ND 1.0 N 1.0 N 1.0 1.1 .0
[:-‘ Ben...e ND 1.0 N 1.0 8 1.0 682 1.0
i 1,2-Dichloroethane ND 1.0 N 1.0 1.7 1.0 10 1.0 f’
- Trichloroethene N 1.0 N 1.0 2.2 1.0 3.2 1.0%—
h 1,2-Dichloropropane “NO 1.0 N 1.0 N 1.0 N 1.0
"Oibrosomethane LY 1.0 N 1.0 N 1.0 1.9 1.0
Bromodichloromethane ND 1.0 N 1.0 N 1.0 N 1.0: —
‘W trans-1,3-Dichloropropene N0 1.0 N 1.0 N 1.9 N 1.0
cis-1,3-Dichloropropene ND 1.0 W 1.0 N 1.0 N 1.0
+ Toluens i 2.3 1.0 0.4) 1.0 3.2 1.0 3192 1.0 f-
-="1,1,2-Teichlorosthare N 1.0 N0 1.0 N 1.0 N 1.0 -
' L Tetrachloroethane - N 1.8 N 1.0 N 1.0 "0 1.3
A 1,3-Dichloropropane N 1.0 N 1.9 N 1.0 1.1 1.0
-~0ibromochloromethans o] 1.8 N 1.0 N 1.0 N 1.0 —
1,2-Dibromoethane 0 1.6 N 0N 1.0 1.4 1.0
i Chicrobenzene ] 1.0 N 1.0 7% 1.0 6.7 10107
1,i,1,2-Tetrackigroethane N 1.0 N 10 N 1. N 1.0
' oy Ethylbenzene 0.8() 1.0 03y L0 2% 1.0 B4 10w~
P g a-dylene 2.7 1.0 1.0 1.4 82 1.0 1668 .4 -
2-Xylere 1 10 N 10 2B 0 68 10y
' I irane N 1.9 W 1.0 N 1.0 W 1.0
| “ amgtati s el % LtE IR o
! Concentrations in Microgras per Liter .

i : Results are Blank Subtracted
tJ) Beiow Methcs Detect:or limit
' , N)  Ind::zates cimpcund Not Uetected.

ng 1705 2



TRBLE !

’ ' ' VOLATILE JRGANIC COMPOUNTS aNALYSIS
PROJECT ¢ ¢ 41202 - PAS, Osuwego
SHPLE ¢ ¢ 3784 3799 3782 3733
LOCATION :  Flg Slnk ma118 S} S
FILE : ~A752 A3 ~R0759 R0
DIL. FACT.: 1 1 i 1 0
it < S TR D e o e mooc m
‘sapropylbenzene 0 10 0 1.0f39 .10 93 ok
Bromobenzane L) 1.0 N Wi NP 1) N 1.0
~1,1,2,2-Tetrachloroethara ND 1.0 N 1.0 ] 0.5Q1 1.0 1.7 Lo T
L -1,2,3-Trichloroprapane M LI M 13 0 19 %7 Lot -
- n-Propylbenzene ND 0N 1.0 2.0 1.0 7.8 1.0V) -
2-Chlorotoluene ND 1.0 N 1.0 N 1.0 N 1.3
7 —1,3,5-Trimathylbenzens NO 1.0 N 1.9 6.1 1.0 92 1.0\ -
, 4Chlorotoluene NO 1.0 N 1.0] O L0 N 1.0
tert-Butyibenzene ND 1.0 N 1.0} N 1.0 W 1.0
' = 1,2,4-Tr imethy ibenzene ND Lo 0.2t Lo} 17§ L0 106 1.014 -~
sec-Butylbenzens ND 1.0 N 1.0 N | L0 N 1.9
- p-Isopropyltoluene N0 1.9 N 1.0 16 ¢ 1.0 356 1.0 —
1,3-Dichlorobenzene N 1.0 N 1.0) N ; 1.0 N 1.0
] - 1,4-Dichlorobenzene W 10 0 10| e e 25 gt
1,2-Dichlorobenzene O 1.0 0 1.0 {66 : 10 7 1.0 W =
n-Butylbenzene ND 1.0 N 1.0} N 1.0 N 1.0
2-Dibromo-3-Chloropropane N0 1.0 N Lo N ¢ 1.0 N L _ o
Trichlorobenzene 0 1.0 N 1.0 0.5(° 1.0 1.4 1.0 -
\Gise - lorobutadiene NO 1.4 o 1012 1 31 1.0 04
— Naphtha lene . N L0 M 1 3l D Le 22 VT
© ~1,2,3-Trichlorobenzene 0 L0 N L0 0.8 1.0 2.2 10lv-
. <

' |

l

| {
|

Concentrations in Microgram per Liter
! Results are Blank Subtractes
‘ ‘ ‘ (J) Below Method Derection

: ND  Indicates compcund Not Detected




. . UCLATILE CRGANIC COMPOUNDS aMALTSIS
PROJECT # @ $1202 - PaS Oswego

SHPLE ¢ @ 3780 378! 77 3778 379
LOCATION @ Suwt SUws MllA "dlisdupe 1 1adupe
FILE ¢ : *A0762 “A07249 220745 “A0746 *r)747
‘DIL. FACT.: 1 1 1 1 1
L CoMPOLND OND. M OONC. ML oM. M CONC.  "OL CONC.  mOL
Cichlocod:fluoromethane N0 1.0 N 1.0 N .00 N 1.0 N 1.0
Chloromethane NO 1.0 N 1.0 N 1.0 N 1.9 N 1.9
Uirylshloride ND 1.0 N 1.0 N 1.0 N it N 1.0
Srosomethane NO .0 N 10 N .0 N 0 N 1.0
it Chloroethane ND 1.0 3 N 1.0 N 1.0 N 1.0
_ Teichlorofluoromethane N 1.0 N 1.0 0 1.0 N 1.0 20 1.0
71,1-Dichloroethene N0 1.0 N 1.0 N 1.0 W 1.0 N 1.0
T Methylene CSloride ND 1.0 1.8 1.0 N 0 N 1.0 N 1.0
j trans-1,2-Dichloroethene N 1.0 1.8 1.0 N 19 N 1.0 W 1.0
1,1-Dichloroethane ND 1.002.2 .0 ND 1.0 N 1.0 ND 1.0
~ I,2-Dichloropropane ND 1.0 N 1.0 N 1.0 N 1.0 N 1.0
ﬁ ¢18-1,2-Dichloroethene ND 1.0 N 1.0 N 10 N 1.0 N 1.0
Chlorofors ND 1.0 N 1.0 N 10 N 1.8 o 1.0
F Bromochlorossthane ND 1.0 N 1.0 N 1.0 N 1.0 N 1.0
y . 1-Trichloroethane N 1.0 N 1.0 N 1.0 N 1.0 N 1.0
W _on Tetrachloride ND 1.0 N 1.0 N 1.0 N 1.0 N 1.0
%ﬁ."" " chiropropene NO 1.0 W 1.0 * ND 1.0 » 1.0 N 1.0
1 “Ber...e ND 1.0 118 1.0 N 1.0 N .0 0 1.0
E ,2-Cichlcroethane N0 1.0 2.5 1.0 N 1.0 N 1.0 1.0
Trichloroethene ND 0 - M 1.0 N 1.9 N 1.0 N 1.0
,2-Dichlorapropane ND 1.0 N 1.0 N 1.0 ND 1.0 N 1.0
E Ditromome thane o 10 0 10 N LI N 1.0 0 1
Sromeaichlaromethane ND 1.0 N 1.0 N 1.0 N 1.0 W 1.8
trans-1,3-Cichloropropene ND 1.0 N 1.0 N 1.0 N 1.0 N 1.9
: - c18-1,3-Dichloropropene N 1.0 W 1.0~ 1.0 N 1.0 N 1.0
r| Toluene N0 1.0 9 1.0 N 1.0 N 1.0 N 1.0
<v4,2-Trichloroethane ND 180 N 1.0 N LN 1.0 W 1.0
Tetrachloroethene ND 1.0 N 1.3 N 1.0 N 1.9 N 1.0
L +.J-Dichloropropane ND 1.0 0.5 1.9 N 1.0 N .0 N 1.0
. Dibromocnlorometrane L) 1.0 1.0 N 1.0 N 1.0 N 1.0
1,5-Dibromoethans 0 1.0 0.6y 1.0 N 1.0 N 1.0 W 1.0
r Chlorobenzene ND 1.0 22 1.0 0N 1.0 0 1.0
1,1,1,2-Tetrachloroethane ND 1.0 N 1.0 N 1.0 N 1.0 N 1.9
= Ethylbenzene ND 1.0 100 1.0 N 1.1 N 1.0 N 1.0
p & a-Xylene N 1.0 119 1.0 N 1.0 N 1.0 W 1.0
o-Xyiene ND 1.0 & 1.0 N 1.0 W 1.0 0 1.0
Styrene ND 10 N 1.0 Y 1.0 N 19 0 1.0
Sromofora ND 1.0 0.5 1.9 N 1.0 N 1.0 W 1.0
‘ . R O A R L
> Concentrations in Microgram per Liter” ’
Results are Blank Subtracted
(J) Below Method Detection !imit -

ND  Indicates compound Net Cetected.

Page | of 2




TABLE |

. . ‘ : VOLATILE ORGANIC COMPOUNDS ANALYSIS
~ PROJECT ¢ : 41202 - Pog Osuego '
SMPLE ¢ : 3790 3781 3777 by 3779
LOCATION :  Sw) Shid4 WllA "811Adupe %1 :Adupe
FILE : “A0762 *A0749 ~R)745 *R0744 “A0747
| DIL. FACT. 1 o ! 1 1
CCMPALND SONC ML CONC ML CONC ML CONC ML CONC "L
:sopropylbenzene L] g o iy S RN t
~ Bromobenzene ND 0 w 1.3 N 0 N 1.0~ 2
! 41,2,2-Tetrachloroet ane N .8 0.9 1.0 N 10 0.6y 1.0 N
1,2,3-Tr1chloropropane ND LY L)y 1.0 W 1.0 ND 1.9 ND NN
L Prapylbenzens - LR o N T R O W T = S
2-Chlorotoluene ND 1.0 N 1.0 10 N 1.9 N i
E 1,3,5-Trimethylbenzene N 1.0 4.3 1.0 M 1.0 1.0 W0 .0
4-Chlorotolyene N 1.0 N 1.0 N 1.0 N 1.0~ i
© tert-Butylbenzene ND 1.0 N 1.0 N 1.0 N 1.0 N i)
T 1,2.4-Trisethylbenzene NO 1.0 7.8 1.1 W 1.0 W 1.0 N t
l: sec-Butylbenzene ND 1.0 N 1.0 N 1.0 M 14 W £
p-1sopropyltoiuene ND 1.0 .25 1.0 N 1.0 N 1.0 N s
1,3-Dichlorobenzene ND HOR I ] 1.0 N 1.0 W 1.0 i
ﬂ 1,4-Dichlorabenzene L0 03 18 e 10 W 10 o L
= 1,2-Dichlorobenzene ND 1.0 1.5 1.9 N 1.0 N 1.0 N i
n-Butylbenzene NO 1.0 05() 1.0 N 1.0 1.0 N e
‘*"-Dibrom-B-Chloropropane ND 1.0 N 1.0 N 1.0 1.0 N 13
. Trichlorobenzene ND 1.0 9.2 10w L0 N 10 w :
! lorobutadiene ND 1.0 1.4 1.0 N .t W 1.0 N
Naphthalene N0 1.0 1.6 1.0 N L 020 10 N
1 1.2,2-Trichlorobenzene ND 1.0 1.0 1.0 N L0 ed) Lo W
F
_d

Concentrations in Microgran per Liter
Results are Blank Subtracted

‘ (J) Below Method Detect:on
N0 Indicates compound Not Detected




ix EPA SANP
VOLATILZ ORGANICS AMALYSIS DATA sHERT LE xo.
CoNPOUNDS

TENTATIVELY IDENTIFIED

_ ! !
Lab Nnﬂ..\t’.[.:.tu_-ﬁfac.,_,, Contrace: 69-03-3v 92 : 3760 :

Lab Code: — Case No.: /200 gqag H0.: e S0G MO.: <~
—_— —_= —_—_ —_—
Matrix: - (soil/wvater) udnf_ Lab Sample 10: 37
Saaple wt/vol: —S __(era) — Lab Pile ID: __A0T7 2
~ Level: (low/med) lscJ Oate Received: _iC, 20,18
$ Moisture: not dec. — Date Analyzed: (Cr2c/8]
Column: (pacwclp). —d?‘ Oilution Pactor: /.C
Number TICs found: _ | | W%{;&
CAS NTMBER : CONPOOND MANE = : EST. comc. : Q :
1. L0827 : %&m ' i _s0 i

Mg




1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS |

Lab Neme: M Q{‘A,c_ Contract: 3347-0/~0 | : 378
Lab Code: NA_ case No.: J20) SAS No.: ___paJA-  SDG No.: NA
Matrix:: (soll/vat.t)&tc_/_ " Lab Sample ID: _ 232
Sample wt/vol: s (g/mr) —&L Lab Pile ID: SA ~749
Level: (lov/med) _[ow> ' Date Received: _1Qa./8€
t lloi.'sturcz not dec.____ Date Analyzed: (o,29,3€
Column: (pacx/cap). "QF' Dilution Factor: /-O

CONCENTRATION UNITS:
Number TICs found: __ (ug/L or ug/Kg)_tagrl

CAS NUMBER xT

0.

|
BST. CONC. | ~
|

£.0

e e — — — —— — — —— — — — — d—— —— —— —— " — r——

1._An29)
2. LY i
EWrvev-rryoth
4.

6.__ 12391\
7.
8.
S.
10.
11.
12.
13.
14.
1s.
16.
17.
18.
19.
20.
21.
22.
23.
24.
2s.
26.
27.
28.
29.
30.

;

;

e

F

1A

¥.v]

28
2-0

- P-u

ﬂja

E

i

GRS GED GER G TR GED GED SN GED G GED GEED GHl SIED XD GRD G GEp G i GED G CE G G =

FORM I VOA-TIC




VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: Wté_i'&ov REAC Contract:3347 9l-o) :
Lab Code: _A A Case No.: 1202 sas we.: N s Ne.: _AJA
Matrix:- (soil/vatcr).w‘ Lab .MIC ID: 3377
Sample wt/vol: - _ _(g/an)_—{ Lab Pile ID: DA 0745
Level: (low/med) oty | Date Received: _10/20 {¢
% Moisture: not dec._na- Date Analyzed: _ (0,208
Column: (pack/cap). _64 Dilution Pactor: .0

b § EPA SAMPLE NO.

3777

CONCENTRATION ONITS:

Nuaber TICs found: _4 (ug/L or ua/Kg)_ds L
)

CAS NUMBER COMPOUND NAME

(v X3 DN

|
214 =
|
!
|

—Fi
-7

EST. CONC.

Q

1.
2. __Tiofa)
J.
4.
s.
6.
7.
‘.
9.
l10.
11.
12.
13.
1s¢.
is.
1‘.
17.
i8.
19.
20.
21.
22.
2:.
24.
25.
26.
27.
z..
29.
30.

n
220
£

TS D SR e SRR D G GED N G GED S D G G L G G . G G—— D (D G == D S Su . G e ——
D e Gl D D D GEID GEN CED G U G G I G CYE SEED CEED CEED GHED @D QD GRS EET VD GED SIS GEL Gmb s GEID Shne GEE SN
— et A S . D G S GED A Gme S G D S G . S— G —— — — — — — — — o— — —— — — —

D S TR D D ST S D D D G D GED U GNID GHIL N I GEm G P EED Cum R G AN D = S =

FORM I VOA-TIC




iE EPA SAM
VOLATILE ORGANICS ANALYSIS DATA SHEET ' PLE ¥o.

TENTATIVELY IDENTIFIED COMPOUNDS :
Lab Name: % PhA Contract:3347 —0!1-0 | :
Lab Code: NA  case ¥o.: 1202 sas No.: __ AT SDG No.: N A
Matrix: - (soil/vator)w_&“/ Lab Sample ID: __ 3774
Sample wt/vol: S (9/ml) 0 Lab File ID: YA ~74(
Level: (low/med) _[g0 " Date Received: /0,04

$ Moisture: not dec. [aY N ‘ Date Analyzed: /000 K¢
Column: (pack/cap) (--g Dilution Pactor: [ O

3778 |

b, CONCENTRATION UNITS:

Number TICs found: (ug/L or ug/Kg)

CAS NUMBER

]
|
|
| 1. 169999
| 2._J1082)
| 3.

' ‘.

I s. N

| 6.

| 7.

{ 8.

[ 9.

| 10.

{ 11.

| 12.

| 13.

| 14.

| 1s.
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
!

:
3
g
g

16.
17.
18.
19.
20.
21.
22.
23.
24.
28.
26.
27.
28.
29.
30.

FORM I VOA-TIC



iE EPA
VOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE No.

TENTATIVELY IDENTIFIED COMPOUNDS |
Lab Name: Wedtto Rea Contract: 3347 _0l-2o| : 3779 !
lab Code: __NA Case No.: _1101 sas we.: _NA 8DG No.: AA

—_—

Matrix:  (soil/wvater) waﬁ/- _ hb.s.-plo ID: 779
Sample wt/vol: S (g/mn) ~—A Lab Pile ID: >A074 3
Level: (low/med) _[sd Date Received: _ !0/20,8¢
T Moisture: not dec.__ Dats Analyzed: _ 10,20,4/
Column: (pacx/cap)- _Q,@_ . Dilution Pactor: |. O

. CONCENTRATION UNITS:
Nuamber TICs found: S (ug/L or W“)_@[é

o

|
CAS NUMBER | COMPOUND NAME
|

. D G — D - AR D A —— —. G — — — —— — — — —— — ——— —— i —— — — — — — o —

e g O

&Amﬂmio.dm__
m
|

hAalCAgsan

S D SEh SUID SIS SD SR S G G S D S GRS Gy G CIED G S SE) GEED GRS D G G G - D G G G D GME e
[
("}
[

|
]
|
|
|
|
|
|
|
{
t
|
|
|
|
16. |
|
{
|
{
{
|
|
|
|
|
|
|
|
!
l

FORM I VOA-TIC



@

VOLATILE ORGANICS ANALYSIS DATA suzzr - KR S we.
TENTATIVELY IDENTIFIED COMPOUNDS !
Lab Nm:M‘AC. Contract: 6§-03 -3y 12 = 3784 E
Lab Code: _ — Case No.: _/2C1 8AS Mo.: - 80G No.: —
Matrix: (soil/vater) w&;g ' ub.s..,x. 1D 3784
Sample wr/vol: S _(g/ar)_—R2 Lab Pile ID: >AC7<2
Level: (low/med) _ /. Date Received: _ (C/2c/3f
$ Moisture: not dec._— Date Analysed: _ /G.o/A(
Column: (pack/cap) Lap Dilution Pactor: _ ;. O
Number TICs found: _ - (ug/L or q/:q?:;&

CAS NTIBER : CONPOUND NMAME = - = EST. COMC. | Q

S I W) §.2;7 ‘ l _g_-u_‘ _So -

2.__£2. 35323 aaling bt Vi

o

|
|
|
|
!
|
|
|
!
|
|
|
l
|
{
{
|
.| as.
|
|
|
|
{
|
l
|
|
|
|
!
|
{
!
|

[

[ J

[ ]
—--—--————-------—--—-——--—-
——---------------

FORM I VOA-TIC



b § J EPA SAMPLE No.
VOLATILE ORGANICS ANALYSIS DATA SHEXT

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name:_Wgstei-REAC Contract: 6?-03-3'-/13 = 37}9 ;
Lab Code: _ —— Case No.: _____ SAS No.: — S0G No.: —
Matrix: (soil/wvater) 'a“’ef . mosc-plo ID: 3799
Saaple wt/vol: - (eran) 0 Lab Pile ID: _SACTSY
Level: (low/med) _low Dete Received: __ . 2044
% Moisture: not dec. — Dete Analysed: __/c/2¢,38
Column: (pnek/elp). _C% : : Dilution Pactor: J°

‘ CONCENTRATION OWITS:

Nuaber TICs found: (vg/L or uwg/Kg)

| | | B | {
| CAS WOMBER [ CONPOUND NAME | 2 | BST.COMC. | Q |
{ l |_|—|_|
| 1-_Lof22 | _SyChhummce s ot o s I S
| 2.

| 3. | | | | i
| e | | | | |
| S. [ | | | l
{ 6. i | | I |
| 7. | | | | !
{ 8. { | | | !
[ 9. [ | | | '
{ 0. { | | | |
{ 11. | | | | |
| 12. { | | | !
{ 13. | [ | | |
{ 4. { { | I |
| 1S. l | | i {
| 6. { | | - 1 |
| 17, { | | I }
| 18. | | | | :
| 19. | | | | |
{ 20. (] ] i { '
| 21. [ i ! | ,
| 22. I | { ' ,
| 26e. | 1 | i '
{ as. | { i | !
| 26. | | | = l
{ 27. i ! | '
| as. ¢ | ' | !
| 29. | : : : !

30. s

! ! | | —




b § BPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEEXT
TENTATIVELY IDENTIFIED COMPOUNDS

|
Lab Name: M‘,&%& c::ntnct:,:,}42=g[=g( : 378 2 : .

Lab Code: WNA- Case No.: 120). SAS No.: N A S0G No.: _ah4

Matrix: (soil/vater) Whe, Lab Sample ID: 3782
Sample wt/vol: ) (g/aL) P Lab rile ID: 2&;,2;’;:
Leval: (low/med) Law | Date Received: (4] ‘m‘dg
¥ Moisture: not dec._ T Date Analyzed: Q24
Column: (pack/cap) q.‘__ ouuﬂm Pactor: ¢-C/
CONCENTRATION ONITS:
Nuaber TICs found: (ug/L or W‘q)%
| 1 ‘ | I '
:mmn : COMPOUND NAME : nr |m.ecu'c.: :
| 1._log87s | ol mothow Idoe |3
I3 n::ﬁ_;_m_' |
£44 T
4 <&l I___\a
S ST 2:0
6 3\ _I____1g -
A2 | ___s.0
44 _|___&£.0

——-—————--—-——-—————---—-——-——————_—

FORM I VOA-~TIC




EPA SAMPLE No.

TA SHEE?
IFPIED CONPOUNDS

ANALYSIS DA

VOLATILE ORGANICS

TENTATIVELY IDENT

2
Contrace: 65-03-3v¢2 : ‘783

Lab Name:

Lab Code:

3783

et S0G Ne.:
L.b.8¢-plo ID:

Matrix:

—d

‘(soil/vater) Wakes

10,27, 8&

>A07S)

Dete Analysed: _|0/20/4¢
.6

Oate Received:
Oilution Pactor:

Lab Pile ID:

CONCINTRATION CUITS:

=2

i
>
EIE
i
o
w N
TRE!
N >~ 0 ~
¢ "
@ oo W
§88 8
o S « 8

(9g/L or -vm.,ael.'

i

Number TICs found

— o A - A G w— — —
G M G . ——— — G — —— t— — . — — G EE CED e o G- —

_ _WE

| Y
2O
a4

11

PORM I VOA-TIC




QA/QC PROCEDURES

Table 2A 1ists the results of the surrogate standard recoveries. AN
surrogate recoveries were within QC limits.

Table 3A 1ists the matrix spike and matrix spikd duplicate recoveries, as

well as the RPD values. Al} spike recoveries and RPD values were within
QC limits.

eh/ANA-1202 X



2A :
‘ !" A WATER UOLATILE SURROGATE RECOVERY

- Lt . Name:WESTON REAC Contract:68-03-3482
Lab Code: NA Case No.: 1202 SAS MNao.: NA . SDG No.: MA
L' 1 EPA i 31 1 82 t S3 I0OTHER 1TOM
I SAMPLE NO. IDCE-d4)TOL-d810CB-d4! 1QUT !
|essssssssnss (sessss | sssses |ssssss |ssssss|sex|
L, 01t 3280 I 98 t 98 | 92 1 | 1
02! 3783 i 28 1 52 1 101 t . | |
: 031 3781 I 92 1 99 1 92 | | |
ﬁg 04l 3727 1 %8 { 101 t 95 | 1 |
g 051 3778 I 9% | 102 t 96 | [ 1
g6t 377 ! 95 | 99 1 %4 | ! !
E 071 3784 [ 99 1 99 1 %2 | i |
i 08t 3799 1 100 1 101 1 92 i { {
09! 3782 [ 93 ] 99 | 94 i { 1
; 10t 3779MS I 99 1 101 + 9% | | |
F‘ 111 3279MSD ! 99 1 99 | 98 | 1 1
) o121 MBLANKL ! 96 I 100 ] 94 | { 1
131 MBLANK2 1 99 1 100 t 93 | ! !
14 | ! | | | |
151 | | | | | !
. 1461 { | | | | |
1714 | | | | l |
181 1 | | i | |
19| | | | | { !
" 201 | [ | | | |
& 211 ! | | | | |
22\ | | | | | |
" 23| | | I ! oo
ﬁ 241 | { | | | |
25| { | | | { {
261 i 1 { | { |
271\ 1 { | | 1 1
281 | | | | | i
o 291 | : | | L
301 | | ! | | |
[ r'YY: XY XY 82 S R 2 2 2 2 R 2 2 R 0 0 R 2 % & 0 % J
| | Qc LIMITS
DCE-d4 = 1,2-Dichlorcethane-d4
TOL-~d8 = Toluene-dB8
OCB-d4 = Dichlorobenzene-d4
4 Column to be used to flag recovery values
’ ' » Uslues outside of contract required QC limits

D Surrogates diluted out

FORM I1 WO#R-1




Lo Name:WESTON REAC

Contract:68-03-3482

. 39 B
Q WATER VORATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECQUERY

Lab Code: NA Case No.: 1202 SRS No.: NA SDOG Mo.: NA
Matrix Spike - EPA Sample No.: 3779
! T SPIKE | SAMPLE | S r Ms 1 oC |
! | : ! ADDED ICONCENTRATIONICONCENTRATIONI % FLIMITE
, i COMPOUND I CugsL) | tugrL) I (ugrL) | REC #1 REC. |
|---..--.--.--.------....|.---.---.|.------------|----..-----.-'---.-.I----:-|
. 1 1,1-Dichloroethene 1 50.001 0.001 £2.00! 103 1sl-14a5:
H; | Trichlorocethene [ $0.00! 0.00! 54.001 108 171-1201
| Benzene | 50.001 0.001 $6.001 111 176-127)
i Toluene 1 50.001 0.00! 56.00! 110 126-1251
r; | Chlorcbenzene | 50.001 0.001 $1.001 102 125-1301|
- 1 ! | 1 | | ]
N
| | SPIKE | mso | | | a
| : ! ADDED It CONCENTRATIONI % 1 QC LImI™s |
[1 | COMPOUND I (ugsL) | (ugsL) | REC #! RPD #! RPD | REC.
! |meesassscsusssssassssassss {mssssesss [ssesssussauss |ssnnes |ooncees (ssssas | smzm=z= !
! 1,1-Dichlorcethene { 50.001 $2.001 | 0 | 14 161-:451
™ { Trichloroethene 1 $0.001 56.00t | 2 i 14 1 FL-1201
i | Benzene ! 50.00! $8.00! | 3 1 11 17e-1271
y | Toluene; { $0.001 57.001 | 3 1 13 17e-1251
| Chlorobenzene | $0.001 $3.001 ! 3 1 13 175-1301
| | | l | !

» Ualues outside of qc limits

S outside limits
0 out of

! RPO: 0 out of
Spike Recovery:

. MMENTS:

10 outside limits

r— # Column to be usé#d to flag recovery and RPD values with an asterisk

FORM [11

VCk-1




Roy F. ‘ ‘

on, Inc. CHAIN OF CUSTODY REC-. .DALAB WORK REQUEST |

No:
REAC, Eaison, N.J. Project Name: 24 . S 000938
EPA Contract 68-03-3482 Project Number: /2 (O Y. SHEETNO. ___ oOF _
RFW Comact__ 7 "5 O AL Proneg il 2299 Dug Dete: i ;E
SAMPLE IDENTHCATION ANALYSES REQUESTED
Sempie No. Date Collscted | ContuinerPraservasive | , / /.2 FINE
7€ 34 1919/ 28 0~ v — /1336 T
! g . l.:
3.,1_.&11_ Z1¥ 2~
)
/
v
Time RemeMossen Relinguished By Received By Oste




Roy F. . .on, Inc. CHAIN OF éUSTODY REC 1DALAB WORK REQUEST No: 000937
REAC, Eaison, N.J. . S :
EPA Contract 68-03-3482 mm DEVXN , SHEETNO. ¢ of
RFW Contact:__7 275 0sv Phone: £ 22~ 7 280 Due Dase:
SAMPLE IDENTFICATION ANALYSES REQUESTED
Semgle Ne. Dato Coliosted | Container/Praservative 9 Fpak
3289 4 V4 AT /i } 2
3 )
< [ [
D / kY.
372% /4 /29y
B ]
Nal , : [
j —— 'L
17€2 4 lsa/tdo>. /ro))
v )
c / |
D N/ N4
 ——— : Gpoclsl instrustions: !
s 8o 08 Dvum Gl ;
W- Water OL- Ovum Liguids
o Os X Other §
Seme/Mossen Relinguished By Messived By Oute | Time SemaMessen Rulingdshed By Received By Date
géﬁ




- T- —— — /M = 8 3 T ormoe— — — —_ —— —
® @ o

Roy F. ‘s¢won, Inc.  CHAIN OF CUSTODY REC +/LAB WORK REQUEST  w: 000935

REAC, Eaison, N.J. Project Neme: _ /715 .
EPA Contract 68-03-3482 Project Number: /2 O B weervo. | or [
ww_;'_wh Phone: Due Date:
SAMPLE IDENTFICATION ANALYSES REQUESTED
T/ME
J 30
I
1.
632274 | Ml 1 'y o - Q0 TR A 4
r‘S " e 4y " ’ ' ) ! e
é [ ' " '/ 7 (X (1
D ’ : " ' 'y ), )y .
o 3778A | MedlA MOiNYSE) 1 Z . ns? JAAQIUN Sr/k:
] Y " ’ ! g ’,
c ’0 7] /¢ , R n
P " ,o /' \‘ N v 1V
1779 a | rMeelld Dyrsear: 2595 | oy V. 2l 2 A
s " " . ] y
< " ' [ /
D " , ‘ \_D ~/
Motrtu: Sposisl instrustions:
§ 0o 08- Orum Qolide
W- Weier  OL Drum Liguids
o O X Oner
eme/Mensen * Mulinguished By Ressived By Oste | Time Nema/Mossen Melinguished By Received By Oate

A B Zze | Dk |l esn
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