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EXECUTIVE SUMMARY

Soil vapor and groundwater samples were taken at the Pollution Abatement 
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 
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, MW11A, and MW11B). Soil vapor 
transects were set up along the outside perimeter of the slurry wall. The 
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 explain 
the observed contaminant d:istri?but^on.. eModel A describes the contaminant 
distribution pattern that Would form if 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 
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 likely 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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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 semi volatile 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 (SWW1, 3, 4 
and 6) are all in relatively good condition, with the exception 
of SWW3 which is in need of some flushing. All of these wells 
are in acceptable condition for sampling. Wells MW11A and 
MW11B, on the other hand, ai^both in very poor condition and of 
dubious reliability as monitoring wells.
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TABLE 1. SUMMARY OF WELL CONDITIONS

Well # Condition
Diameter

(in)
Depth
(ft)

Screen
(ft)

Chemistry Totals 
VOC BNA 

(ug/1) (ug/1)

Water Level Flow 
Elevations Velocit, 

(ft) (ft/day)'

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 Clean Screen 
Good Condition

3 25.4 15.4-25.4 391.7 23.8 266.4 *

SWW6 Clean Screen 
Good Condition

3 17.0 7.3-17.0 2973.9 1310.0 264.0 0.013

MW11A Corroded - Needs 
Flushing

3 10.8 6.8-10.8 172.4 0.0 282.3 ***

MW11B Kinked, Rusty 
Cracked, Scale

3 41.3 Open Hole 
31.4-41.3

386.3 0.0 272.5 *

I
L

E
C
[ •
0
E 
f  
I
r

No Data Collected 

* Data impaired due to cold weather 

** No close topographic control 

*** Bad results due to poor well conditions
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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 sampling 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 breaches1 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 wal 1.

2.0 METHODOLOGY

2.1 Groundwater Sampling and Analysis

2.1.1 Well Purging

All 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 MW11A. 
Three-inch diameter Trico submersible pumps were used to 
purge wells SWW1, SWW6, and MW11B. All 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.

5



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. All of the bailers were wrapped in aluminum 
foil prior to leaving the site.

2.1.2 VOC Groundwater Sampling

All 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. All 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.

2.1.3 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.

Soil Vapor Sampling and Analysis

2.2.1 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.



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.

.2 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. 1-1 iter 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 limit 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.

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. All transects had sample locations spaced at 50-foot 
intervals, except the ES and WT transects, where sample stations 
were 75 feet apart.

All samples were obtained at a depth of 4 to 5 feet, except NW1, 
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 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 0-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 MW11A. As shown in Appendix E, all spike 
recoveries and relative percent difference values were 
within QC limits.

3.1.2 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.

3.1.3 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 ethyl benzene (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%).

9



TABLE 2. CONCENTRATIONS FOR SELECTED VOLATILE ORGANIC
COMPOUNDS LISTED IN MICROGRAMS PER LITER (UG/D

Compound SUW1 SUU3 SUU4 SWU6 MW11A MW11A DUPE NU11B Trip Blank
/

Chloroethane ND ND 36.0 231.0 M) ND ND ND
Methylene Chloride ND 1.6 1.8 8.8 ND ND ND ND
T rans-1,2-D i chIoroethane ND 1.2 1.8 44.0 ND ND ND ND
1,1 Diehloroethane to 3.1 2.2 98.0 Iff) ND ND ND
cis 1,2-Dichloroethene ND 3.7 ND ND ND ND ND ND
Chloroform ND ND ND ND ND ND ND ND
1,1,1 Trichloroethane ND ND ND ND ND ND ND ND
Benzene ND 61.0 118.0 682.0 ND ND ND ND
1,2-Dichloroethane ND 1.7 2.5 10.0 ND ND ND ND
Trichloroethene ND 2.2 ND 3.7 ND to ND ND
Bromodichloromethane ND 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
Dibromoch loromethane ND ND ND 1.0 ND ND ND ND
Chlorobenzene ND 75.0 22.0 6.7 ND ND ND ND
Ethylbenzene ND 245.0 180.0 684.0 ND ND 0.3(J) 0.8(J)
P&M Xylene ND 87.0 119.0 1666.0 ND ND 1.0 2.7
O-Xylene W 23.0 45.0 648.0 ND ND ND 1.1
IsopropyIbenzene ND 3.9 9.5 9.3 ND ND ND ND
1,1,2,2-Tetrachloroethane W 0.5(J) 0.9CJ) 1.7 ND ND ND ND
1,2,3-TrichIoropropane ND ND 1.0<J) 2.7 ND to ND ND
n-P ropyIbenzene ND 2.0 1.0 7.8 ND ND ND ND
1,3,5 Trimethylbenzene ND' 6.1 4.3 92.0 ND ND ND ND
1,2,4 Trimethylbenzene ND 17.0 7.8 104.0 ND ND 0.2(J) ND
p-1 sopropy I to luerte ND 1.6 2.5 3.5 ND ND ND ND
1,4 Dichlorobenzene ND 6.6 0.3CJ) 2.5 ND M) ND ND
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 ID ND ND
HexachIorobutadiene ND 1.2 1.4 3.1 ND ID -ND ND
Naphthalene ND 3.1 1.6 22.0 ND ND ND ND

1,2,3 Trichlorobenzene ND 0.8 1.0 2.2 ND ND ND ND

TOTAL ORGANIC COMPOUNDS ND 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 analyzed

(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
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
1,2 Dichloroethane 0.4 0.1
Trichloroethene ND 0.0
Bromodichloromethane ND ND
Toluene 14.0 42.3
1,1,2-Trichioroethane ND ND
Di bromochloromethane ND 0.0
Chlorobenzene 3.4 0.1
Ethyl benzene 27.7 9.1
P&M Xylene 18.3 22.1
0-Xylene 6.9 8.6
Isopropyl benzene 1.5 0.1
1,1,2,2-Tetrachloroethane 0.1 0.0
1,2,3-Trichloropropane 0.2 0.0
n-Propyl benzene 0.2 0.1
1,3,5 Trimethyl benzene 0.7 1.2
1,2,4 Trimethyl benzene 1.2 1.4
p-Isopropyl toluene 0.4 0.1
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
Naphthalene 0.2 : 0.3
1,2,3 Trichlorobenzene 0.2 0.0

100.5 100.5

A value of 0.0 indicates that the relative percentage is less than 0.05.
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3.2 Soil Vapor Geochemistry

3.2.1 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 variability 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).

3.2.2 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



The soil vapor TOC values are generally higher and 
feature greater variability along the northern perimeter 
(see Figure 3). The TOC mean and standard deviation 
values for each transect are listed in Table 4. The 
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 
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 
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. O-xylene/styrene and 
toluene are ubiquitous in the soil vapors throughout the 
site (the mean relative percentages are 28 and 27%, 
respectively). Other significant compounds are benzene 
(22%), TCE (13%), PCE (9%), and m-xylene (2%).

DISCUSSION OF RESULTS

Both the groundwater data and the soil vapor data indicate that there 
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 
following the regional groundwater flow vector which is oriented 
south to north (U.S. EPA/REAC, 1988).

In order to explain the distribution of contaminants discussed in 
Section 3.0, hypothetical models A, B, and C shown in Figures 4, 5, 
and 6, respectively, should be considered.

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 
plume, and that the slurry wall has remained intact since 
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 No. 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 NU-01 551 VT-01 273

ES-02 97 ET-02 214 NT-02 187 NW-02 2733 WT-06 200

ES-03 391 ET-03 318 NT-03 993 NU-03 1071 WT-07 610

ES-04 146 ET-04 495 NU-04 381 WT-08 408

ES-05 414 ET-05 374 NW-05 2363 WT-09 174

ES-06 504 ET-06 239 NU-06 893

ES-08 174 ET-07 611
ES-09 77 ET-08 

ET-09 
ET-10 
ET -11 
ET-12 
ET-13

447
267

258
297
164
53

TOC Mean 266 296 566 1165 358

TOC
Standard
Deviation 147 143 352 1011 172



TABLE 5. RELATIVE PERCENTAGE OF VOLATILE ORGANIC COMPOUNDS 
IN EACH SOIL VAPOR TRANSECT

Transect Benzene TCE Toluene PCE Ethylbenzene M-xylene 0-xyIene/Styrene M-Ethyltoluene Total

ES 15 4 17 ND ND ND 64 ND 100

ET 15 27 24 3 ND ND 30 ND 99

NT 13 14 31 32 ND ND 11 ND 101

NW 44 8 35 1 ND 7 5 ND 100

Mean 
relative 
percentage 
at site 22 13 27 9 ND 2 28 ND
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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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1.0 OBJECTIVE

1.1 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

1.2 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:

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:

organic solvents, and 
volatile organlcs

2.1 Groundwater Sampling

The area of suspected contamination 1s shown on Map 1.

The target contaminants of concern are toluene, benzene, 
bromod1chioromethane, l,l-d1chloroethane, trans-l,2-dichloroethane, 
and ethyl benzene. The expected concentration range for these 
contaminants Is 236 to 1200 ppb, however, 1t 1s also our intent to 
Identify any other target volatile organic compounds found at 
concentrations exceeding 10 ppb.
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I!lii9r!?ndwaier sa™P11n9 portion of this project will involve the 
S l l e2 ! ° « 0f samf es,t0 ** a"a1*2ed volatile organic compounds 
2 i ? J W 1v* ■°?1tor1!|« “e " 5 Identified on Map 1. REAC will 
arrange fJj.S,Bp undertake the analysis. REAC will also

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. Sfnce there ha? been " s o n

d°ne “  t M s  S l U ' the concentration range is

The area of suspected contamination shown 1n Map 1 Is to be samoled 
for so 1 vapors. The exact locations of the sample sites will be 
determined in the field by the ERT Work AssigneeStHanager

3.0 TECHNICAL APPROACH

In order to execute the objectives outlined In Section 1.0, this project 
ve collection of 5 groundwater samples and from 30 to 50

SOPs- 2155 $s2l?innSfH2 ihf Procedures outlined In the following REAC 
aops. Z155, Sampling for Volatile Organlcs 1n Groundwater; 2149 Soil Gas
SampHngP°C ’ 2007’ 6'-oundw,ter Well Sampling; and JisI! fenTfoJ

4.0 PROJECT MANAGEMENT AND REPORTING

Work^Asslanment Ke"kIyS?ni Wi1I ■#1nta1n contact with the EPA
Manager to keep him Informed about the technical and

the Progress of this project. This communication will coranence with 
the Issuance of the work assignment and project scoping meeting
i aiU?^er Pr°Ject *111 be reported In status or trip reports

’ " ‘W e a l  reports, final rlpoJts) P 
, ? ®;°-, Rctivities will also be sumarized in

appropriate format for Inclusion 1n REAC Monthly and Annual Reports.

5.0 PROJECT SCHEDULE

}5ltTatedaft1?hJ?n^ S r * K S pr°dect ?as 1ssued on 10/13/88. The QAWP was 
ID*7 ?r? time. The equipment required to conduct the site
activities was assembled and shipped on 10/17/88. Field activities were

t?rth? l?b o S * W M / M /18i“ i?n? 10/20/88 *"d th« s"Ples were transferred to the lab on 10/20/88. Preliminary results are expected on 11/14/88

1J / M / S  I c,ose-°ut * 1tl' Issuance of a final
S w t i L  R n r H  SS'ni^ fr 1? the_att?ched project schedule chart and 
Section 8.0 for an Illustration of milestones and deliverable due dates.



6.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

a l s r : „  

ss»-f»Tsrj5“
supervision of ell project tests inri.’X ^ f *  *!!" or9«"Mt1on, end

v jec* casus, including reporting and deliverables.

s  e  1  d

project!" f°” “ ,n9 REAC " • «  « C 7f3  REAC

PerSOnnel Responsibility

DiVe M1lUr---------  Groundwater Sampling

O A O egrUl'1n------------  S o il Vapor S a - , 1 ^
Renata Wvnnvk e  c

fcA. Soil Vapor A*»n1 yijg

.0 MANPOWER AND COST PROJECTIONS

s  55® »

.0 DELIVERABLES

The following deliverables will be provided under this project:

1IEH DATE

o
0
o Tr?IdR«irt1t1eS 10/21/88
o AmafytlcaP Report M M J
o Draft Final Report 12/23/88

0 QUALITY ASSURANCE

confirmed Identification and associated confidence limits. Results will 

'WP-190



be representative, comparable, and complete. The QA level of control 
deflmmd by this criteria 1s 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, rlnsate 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 orgaMcs results will have 
confirmed Identification and associated confidence limits. Results will 
be representative, comparable, and complete. The QA level of control 
defined by this criteria 1s 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 any 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.

Numbers of samples to be collected for this project/event are entered onto 
Tables 9.1 Field Sampling Swmary 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 
nu*er, end type of QA/QC control samples required based on QA level
deslrmd.

All project deliverables will receive Internal REAC peer QC review prior 
to release to EPA.



i:
i 9.1  niiii inU'in n n n n r

L
r
L

p 
[ •
D

Analytical
Paraaeter Matrix*

Container Typo 
and Vo I las

(# containers rq'd)
Prase nr- Sittotal 
ative Saaples Dipes1

tinaate
gtanka2

Trip 
•tanks* 
(VOA*a)

QC
Positives4

Matrix
Spikes5

Total
Field

Sanples

VOA S

40al vial 
11) 4#C

VOA w
40al vial 

(S) 4°C** 5 1 0 3 0 1 10

tMA s
•ox glass

(1) 4#C

•HA u
32oz aaber glass

(2) 4°C

PEST/PCS s
Aoz glass

(1) 4°C

pest/pci u
32ox aster glass

<2) 4°C**

p.p .
-SETALS •

•ox glass

<1> 4#C

P.P
METALS

\

u

1 liter glass or

polyethylene
<1>

NNOj pH <2 

4#C

CT ASIDE s
Sot glass

(1) 4°e

CT AMIDE u

1 liter 
polyethylene 

(1)

MaOH to
pH >12 
4#C

PHENOL s
•as glaao

(1) 4°C

1 liter a^er glass «2*4 to

pH < 2

PHEMOL w (1) 4°C

I
r

-fq«ll !«• « «W« »« ~ • w *'*» *”  ’--
** if residual ehlorlne present, preserve uith 0.000 IUj *j Oj.
,. One delicate aaa*le required for each lot of 20 sables obtained.
2. Only required If dedicated sailing toole are not uaed. O w  field blade retired per per»eter par 10 saa*"•
3. One trip blank required per cooler uaed to ship VOA sa*>les. Each trip blank consists of 2 401 viols flllsd with

deionized Meter.
4. Performance check aamplas for special projects only, dot for every project.
5. One extra sables for eoch paraaeter. Appllea to Water Sa*>les only.

iI led/
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9.2 QA/QC Anelvsle and ahiaetlvna a,—

Analytical
Paraaeter Matrix*

Analytical 
Method kef.

Spikes
Matrix1 Surrogate2

Laval of 
Sensitivity

lab
Ot*eo*

---- QA/QC Objective
Dot.
Llaits Proc Acc Coap

VOA S 624/CLP

VOA w 624/CLP 1 0 10 ppb 1 10 ppb

SNA s 625/CLP

SNA w 625/CLP

PC ST/PCS s 60S

PCST/PCS u 600

T

P.P.
MCTAIS s N SW-B46

P.P.
METALS w SW-646

aANIDC s SW-S46
r'

CTAMIDE w SW-S46

PNC HOI s 625

PHENOL u 625

L
!

I
1
C ?
c
i
i  '

•Matrix: S-Soll, W*Metor, 0-011, OS-Dna Solid, DL*Drut liquid, TS-Tank Solid, Tl-Tanfc liquid, K-Other, A-Alr. 
1. One oatrlx spike analyala par "x* S of aaaplaa depending on QA level saaplea. Clean saaples alll Include 

aatrlx spike aid aatrlx spike delicate.
Surrogate spikes snolysls to bo run for each eaaple.
A specific concentration that aeeta the objective.

4. One per lot of 10 saaplee.

eh/UP-190
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DATE: November 18, 1988

TO: Alan Humphrey, Work Assignment Manager

FROM: Ken Tyson, Task Leader

THROUGH: Pat Donegan, O&A Section Chief

SUBJECT: TRIP REPORT, POLLUTION ABATEMENT SERVICES SITE GROUNDWATER
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 O&A Section Chief, Pat Donegan, the REAC Task 
Leader, Ken Tyson; two members of ERT/TAT, Bob Issacks and Linda Della; 
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 1n the field) and for groundwater sampling In the following 
wells; MW11A, MWUB, SWW1, SWW2, SWW4, and SWW6 (see map attached). These 
wells were ail to be sampied for volatile organic analyses. The equipment 
was transported to the site on 10/17/88.

OBSERVATIONS AND ACTIVITIES

The REAC/ERT/TAT field team arrived at the site at 1000 hrs on 10/18/88.
At that point, It was discovered that the key for the lock to the main 
site entranct was not at the hiding place described by the Region II OSC. 
After a brief discussion, Alan Humphrey granted permission to have the 
lock cut by • 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-s1te. 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
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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 Della), the
soil 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 SOPf 2149 around the
exterior of the slurry wall on 10/18/88 and 10/19/88. Due to
stabilization difficulties encountered with the 6.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 1n 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 during 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 1n 
wells MW11A, MW11A, MW11B, SWW4, and SWW6. Due to brisk winds during the 
sampling operations, no vapors were detected by the field photo1on1zat1on 
detector In the breathing zone. Modified level C protective gear was used 
for splash protection while purging and sampling these wells.

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

fUTURE DELIVERABLES. ACTIVITIES. AND RECOmENOATlONS

Soil.gas and volatile organic water 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 tlme-serles 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 
recooMnded that this work be carried out as the next step In the 
characterization of the site.

PCCCPFHCIB

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 Forms
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WELL SAMPLING DATA PORK
(Page 1 of 2)

Well »; ZUJUJ / Date; / t )  j  t T/fiT Time: f Z o b __________
Boring Diameter; . 9 S-t________  Well Casing Diameter: .13 -ft:
Annular Space Length: sO-St-_ S t i c k u p : ___________

WATER LEVEL

Held: ______________
Cut:_____________
DTW: Q 1 1 /fc Top of Casing

COLUMN OP WATER IN WELL

Casing Length: -fit._______
DTW Top of Casino: 9 l * f c ______

Column of Water in Well: / z . i I _____

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

Method of Purging (pump, bailer, at’f'  ' • ifln

FIELD ANALYSIS Start Mid End
Time___________ _________________  _________________  _ _ _ _ _ _ _ _ _

PH _________________ _________________ ______________ _

Conductivity _ _ _ _ _ _ _ _ _ _ _ _

Temperature ______ _________  _ _ _ _ _ _ _ _ _ _ _ _  •

Total Volume Purged: _______  gallons

Sample Time: n  \ o  Sample # : 3 7  TO
Fractions:

Signed/ Sampler:  Date: / J

. a  y x-
x t w
-  V-
-
X U
-  *.gr
» '9 O ?
x _____ 2_
■  L2-LL

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

Wall i ? ? S Date * j & /j f /(f'S*— .
Boring Diameter: /*«> ■*&■' —  ' >£> ? .
Annular Space LeSS?h: a 1 1 C?!*n? Diaaecer;- - & ^  H [I . * ' Wal1 Casing D i

[ Annular Space Length a _________ Stickuo: o. £ ^~ c*

WATER LEVEL

Held:
Cut:
DTW: *** Top of Casing

COLUMN OF WATER IN WELL

Casing Length: s C
DTW Top of Casing: ~ / r  h r  t t r  

a  Column of Water in Well : \  -7 ?

£  - » VOLUME TO BE REMOVED

Gallone per foot of A.S. {from Page 2) „  ,,

5Si“  %\ ^ " . r % p « r h A -S - '“ hichever 11 l-” > *
Gallons per foot of casing " i 7,—
Column of Water v f ’ -
Volume of Casing ----2-Z2b—
Total Volume (Volume of A. S.* Volume of Casing) I  —
Number of Volumes to be Evacuated y  ---- .--
Total Volume to be Evacuated m '

Method of Purging (pump, bailer, etc.): _________

FIELD^AHALTSH St.rt „id End

PH

Conductivity

Temperature

Total Volume Purged: / o _______  gallons

Sample Time: / 3 z f  Sample # : ? 7 ^
Fractions:  *----

-2.6L>

Signed/ Sampler: C___ Date: / r Y '

Signed/ Reviewer:_______________   Date:



WBLL SAMPLING DATA FORM
(Page 1 of 2)

Wel1 V----- Date:________________Time: / i V V
Boring Diameter:---<?, «r { e  well Casing Diameter: o . x r
Annular Space Length: / a o - f t  Stickup: n

WATER LEVEL

Held:  _____________
Cut:_________________
DTW: /»*• Top of Casing

COLUMN OF WATER IN WELL

Casing Length: 2. f _____
DTW Top of Casing; / ^ l /__________

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

Method of Purging (pump, bailer, etc.): $/*/,£ ts>

FIELD ANALYSIS Start Mid End
Time  .

PH

Conductivity

Temperature

Total Volume Purged: 2, ̂  gallons

Sample Time: J 1 ^  Sample # : 3 7 9T! •_______
Fractions:

Signed/ Sampler: Date:

a. a I 2.
X so. a
■ . . / •>
m O 72.
X //■ / 7
a 3,
a £, n
X
a ? Ow

Signed/ Reviewer: Date:



WELL SAMPLING DATA FORM
(Page 1 of 2)

Well *: Date: l & l l l f W '  Time: /$*,/
Boring Diameter \_ o _ jr_ _ £ ±  Well Casing Diameter: o. z » /r
Annular Space Length: y. 7 f tr______  Stickup:____L _JJ.----------

WATER LEVEL 

Held: __

DTW: 7  7/ A  Top of Casing

COLUMN OF WATER IN WBLL

Casing Length: /r. 7/
DTW Top of Casing: , z. 7/

Column of Water in Well: -XL..2__________

VOLUME TO BE REMOVED
S

Gallons per foot of A.S. (from Page 2) ■ - —
Column of Water or Length of A.S. (whichever is less) X f. ?„--
Volume of Annular Space ■ S. 06 ■—
Gallons per foot of casing * n \ U 7Z--
Column of Water x £ —
Volume of Casing “ 4 —
Total Volume (Volume of A.S.+ Volume of Casing) - . ?.,£■£----
Number of Volumes to be Evacuated X ; —
Total Volume to be Evacuated ■ — &/■ 1 u —

Method of Purging (pump, bailer, etc.): i f ' T l£  TW'fcff-----------

FIELD ANALYSIS Start Mid End
Time _________________ _________________  _________________

PH

Conductivity

Temperature

Total Volume Purged: i_0________  gallons

Sample Time: > * *TQ Sample # : ? 7 f  5
Fractions:

Signed/ s»mpiftr:   Date:

Signed/ Reviewer: Date:



WELL SAMPLING DATA FORM
(Page 1 of 2)

_elf ----  Pate:_^>//f/>v-  Time: //vr
Boring Diameter: g, r* Ar  well Casing Diameter! 7 7 7 T 2 T
Annular Space Length:.. «. o  Hr Stickuo: »  f

WATER LEVEL

Held: 
Cut:
DTW: y  r«T -fit Top of Casing

COLUMN OF WATER IN WELL

Casing Length: /a 77 f t
DTW Top of Casing; \  f tr

Column of Water in Well:_____ -7 /2,________

-VOLUME TO BE REMOVED

Gallons per foot of A.S. (from Page 2) . o J 2
Column of Water or Length of A.S. (whichever is less) X 7 1 --
Volume of Annular Space a ] ' ^ L--
Gallons per foot of casing • L‘
Column of Water x —
Volume of Casing u — ? c ,--
Total Volume (Volume of A.S.+ Volume of Casing) - — % 9 7 —
Number of Volumes to be Evacuated -X ^
Total Volume to be Evacuated m //. g x.

Method of Purging (puap, bailer, etc.): A y U u r A -________

FIELD ANALYSIS Start Mid End
Time

PH

Conductivity

Temperature

Total Volume Purged: / g _______  gallons

Sample Time: /LSd______  Sample # : ? ? 7 7
Fractions:

\
Signed/ Sampler: C Date:

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

u.i i «. t Date: Time:— // "\Q ■„—
" I I I ■ U S S S ^ r r i r  - ■: Boring u n r a e m  ls. r . —  ... t -- _ _ • A.

L  Annular Space Length: _^_ac<±-----  Stickup. ({ 7 7 tt-

WATER LEVEL

Held:
Cut:
DTW: /*• ? T   Top of Casing

COLUMN OF WATER IN WELL

Casing Length:
DTW Top of Casing:

Column of Water in Well:
/1. 2C'
A*.

VOLUME TO BE REMOVED

D  i, X Z # =
Volume of Annular Space 9 m A ;/. 7 1
Gallons per foot of casing x ? ^  ̂
Column of Water . « y

Total*Volume (Volume of A.S.+ Volume of Casing) * JO * ?
ft Number of Volumes to be Evacuated ^ -> > o r
* Total Volume to be Evacuated

I Method of Purging (pump, bailer, etc♦) : — tmjlo—
V    ^ ___  a End

FIELD ANALYSIS Start End
Time 

PH

Conductivity

Temperature

Total Volume Purged:___±Q.---------gallons

Sample Time: n  ------ Sample * :---LZ_12_
Fractions: _ /

'  3Vw~. Date: t f t fSigned/ Sampler: > l-nr,e*— --------

Signed/ Reviewer:---------------- --------------
Date:,
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° )  Suite 201,1090 King Georges Post Road, 
‘  Edison, NJ 08837 •  (201)225-6266

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

MEMORANDUM

TO: Alan Humphrey, EPA/ERT

FROM: Linda D'Elia, ERT/TA1

THRU: Joseph R. Tomaszewicz, ERT/TATL

r fDATE:

SUBJECT:

December 21, 1988

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

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

PRELIMINARY

Attached is the Pollution Abatement Services soil gas survey 
preliminary report. This version incorporates all
additions/changes as per our discussion on December 20. A final 
version of this report will follow.

\

Roy F. W eston, Inc.
S pil l  p r e v e n t io n  a  Em e r g e n c y  r e s p o n s e  D iv isio n
In Association with ICF Technology, Inc., C.C. Johnson A Malhotra, P.G* Resource Applications, Inc.,Cm/Om-um. ✓'.......I....... U, »mA TnnmlAV* luL.Hi^nwl. I|W».
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1.0 INTRODUCTION

1.1 Background

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 O bjective
\

The Environmental Response Branch of the United States Environmental Protection 
Agency (EPA/ERT) was to undertake a soil gas survey of locations outside the 
slurry 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 plume 
migration.

2.0 METHODOLOGY

2.1 Soil Gas Sampling

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 5-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 Cilian pump calibrated to approximately 3 liters/minute is attached to the 
probe with Tygon tubing and the hole is evacuated for about 13 seconds.

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

2.2 D etection

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 benzene.

The HNu detection method is generally 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 a Teflon tubing sampling train. A Cilian pump is used to 
evacuated 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 and standards consisting 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 against 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.



The Sentex Sentograph GC unit was used to detect two additional compounds of 
interest in this soil gas survey; 1,1-dichloroethane and bromodichloromethane. 
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 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 facilities in Edison, 
New Jersey.

NOTE; Due to an electrical interference originating in the on-site trailer 
where 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 24-48 hours after sampling took place.

2.3 Soil Gas Survey 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 1: Soil Vapor Sample Site 

N 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 30-foot intervals, except 
the ES and WT transsects where sample stations were 73-feet apart.

All samples were obtained at a depth of 4 to 3 feet, except NW1, NW3, NW6, which 
were sampled at 2 to 2.3 feet due to the shallow water table at these locations, 
and ET1 DEEP, which was sampled at a depth of approximately seven feet.

Two ambient air samples, ETO A MB 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 samples (Tedlar 
bags filled with ultra-zero air and analyzed to determine cleanliness of the 
sample bag lot before sampling occurs).



3.1 Photonic GC A n a l y s i s  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 in samples NW2, NW3, NW5, TOC, and NT3. The NW and NT samples were 
collected from the northern, down gradient portion of the site (approximately 20- 
25 feet outside the slurry 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 Sentex GC Results

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

3.3 GC/MS Analysis Results

Confirmation of GC analyses was performed using Tenax sorbent tubes and GC/MS. 
Nine Tedlar bag soil vapor samples were drawn onto Tenax tubes to undergo GC/MS 
analysis along with one field blank (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 
due 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.
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la  general, the GC/MS data is in agreement with the Photovac GC results. 
However a substantial amount (282 ppb) of 1,1 -dichloroethane was detected by ' 
GC/MS in 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 
because the chemical concentration gradient in soil gas can be very steep, highly 
variable, and easily disturbed under these conditions (Marrin, 1988).

ti



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 consistent 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 dam 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 contaminant
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 outside 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 
relatively 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 monitoring well installation and sampling.
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TABLE 2
RE SU LT S TABLE FOR TE OL AR BAS A N A L Y S I S
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UT I 10/18/88
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ES 9 10/13/88
ES 4 10/18/83
ES 3 10/18/88
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ES 2 10/18/88
ES 0 10/18/88
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<i«.notes tentatively id en ti fi ed compound; c o n c e n t r a t i o n  is below instrument



IAACEI COHPCL ^

IOIL M S  ARAITSIS II RC/NS

Silt OANE 1 POIIUIIOH ARAIEMENI SERVICES (PAS) •

SAMPLE HAHE/NUMER t EIEID Rl.RS IRAVEL RLAHK HI-0 
MIE AMITIES t 11/2/M 11/2/M 11/2/M 
MIE SAMPLED : 10/21/M 10/21/M 10/21/M 
ERR t ROOM BM55 ROOM

OSUEGO, HT

HU 6 
11/2/M 
10/21/M 

B M W

<1-1 DEEP 
11/2/M 
10/21/M 

RM58

Ul 8 
11/2/M 
10/21/M 

RM59

UI-4
11/2/M
10/21/M

ROMO

UI-4 (OUP) 
11/2/M 
10/2 I/M 

00641

NU 4
11/2/M
10/21/M

R0862

HI-5
11/2/M
10/21/M

R0845

HU-2
11/2/M
18/21/M

RR844

paraaeter 11* n * 11* 111*' 11* 11* 11* 11* 11* n * « *

vinyl chloride HD HD HD HD ND Ml NO Ml 294.0 M> 4420.0
trlchlorolluorcaethane HD HD HO HD ND NO NO NO NO ND NO
1,1-dlchloreathem HD RD HD HD ND ND ND Ml HO HD NO
aethylem chloride Rim HB sun HU aim aim HO Ml NO NO 59.4
trana-1,2-dlchloroathene HD HD HD NO NO ND ND HD NO NO NO
l.t-dlchloroaiham HO HD HD NO ND NO NO HD 12.4 HO 282.0
1,1,1-trlchloroatham HD SlOO 510.0 15.9 54.0 IM.O ND RLOQ 52.5 11.1 150.0
carbon tetrachloride HO HD HO NO ND NO ND ND NO HD ND
baniant' 12.2 11.5 18.1 15.5 11.9s 28.2 20.1 19.9 22.2 15.5 142.0
1,2-dlchtoroathana HD HD HD ND ND NU NO HO NO NO HD
trfchloroethylem HD HD HO NO HD ND HD NO NO NO HD
toluana SlOO RLOO 24.5 128.0 14.4 15.0 15.2 15.8 12.2 Rim 42.2
tatrachloroathylana HD. HO HD HD NO NO HD NO aim 90.8 NO
ethyl bantam RLOO RLOO 0100 24.0 Sim Rim Rim Rim aim Rim 12.2
a-ay I a m a i oq 0100 H.6 21.0 aim Rim Rim Rim 12.5 Rim 24.4
a-aylam HD HD Dim 12.8 HD NO HD HD RI.OQ HD ND
atyram Rtoo RLOO Dim Rim HD Dim Rim Rim Rim HO 29.4
aate-athylteluam HO HD Dim NO HD NO HD NO NO HO ND

broaachlaromlham (I) It/.S) 121.05 152.95 114.28 94.00 115.49 145.92 94.95 105.15 99.02 115.59
p-broaofluorebaniem (X) M. ID 9t.lt 1M.5I 92.21 25.42 84.92 111.22 25.50 28.M 25.42 82.M
Saaple vat urn (al)i 100 • 100 • too too too 100 100 100 100 100 20
Halt at Ouant ltatlan(ppb)i 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 50.0

HD. Hot Oetecled.
■100. Below liait of OuantItalion. 
* - AsmmnmI value for bletAs.



N0N-TA8C8T osnuat

L:
I

r
I1

¥
c

lITt
i w u  i w ^ m b i  

s a n p u  volunc ( c «

QUANTITATION CONCXJmUTlCN <PP*) 
QUANTITATION V0UM8 CK) 
QUANTITATION SCAM, AAEA

SOIL SAX ANALYSIS ST QC/NS

90UUTION AiATMvr mvicts, QSUCGO, NT 
h*lo sunk no. 3

100
5125
2.00
1137

: 80854
OAT* SANPL0 : 10/21/88 
OAT* ANALYSIS: 11/2/88

43024

cftonleal nan acan aroa « T U T POP

acotalPaftyPa 61 14843 3.43 0.13 35yapana * aatnanotftlol 82 13690 3.72 0.15 33aeatona 231 51320 5.78 0.27 120
2-propanol 260 18851 6.18 0.29 45alloxan# 836 44645 14.15 0.76 110•taxanal 888 21568 14.87 0.80 51
C6 alkano/eyeloalkan* 1129 10655 18.20 0.99 25alloxan* 1153 79192 18.54 1.01 190
octanai 1279 13355 20.28 1.11 32alloxano 1420 61072 22.23 1.23 150nonanal 1450 36421 22.65 1.25 37

I
*

r

i



mn-taiot eo v o u es

COIL 8AS ANALT818 IT 8C/N8

I
L

i
f:.

0

«tn
u m i  M N / m w

J A » U  VOLUNC <CC)
QUANTITATION CONCSNnUTION (PNC) 
QUANTITATION V Q U M  (CS) 
QUANTITATION SCAN, AR8A

POLLUTION AIATMNT SOtVICtS, OTUCCO. NT
TIAVCL CLANK
SUPCLCO LOT NO. 669-37

100 PIN : 10835
5129 OATK SANPLB : 10/21/88
2.00 OATf ANALTZD: 11/2/88
1135 43024

cnaaieal n w scan araa IT IIT pob

acataldaftyea 61 26706 3.43 0.13 64
aeatona Z32 12215 5.79 0.27 29
2-procanol 263 13997 6.22 0.29 33
3-Mtnyl -2-butanen* 439 12759 8.66 0.44 30
• i I oxana 834 372202 14.12 0.76 890
hoxanal 886 15376 14.84 0.80 37
haptanal 1090 11600 17.66 0.96 28
C6 atkarta/cyeIwiicon* 1127 23209 18.17 0.99 55
siloxan* 1150 112176 18.49 1.01 270
aiIoxana 1194 16396 19.10 1.05 39
oetanal 1276 14940 20.23 1.11 36
si I oxana 1402 10735 21.98 1.22 26
nenanal 1447 31372 22.60 1.25 75
si Ioxana 1559 32768 24.15 1.34 78
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site name
SJmi NAME/MMRRR
LOCATION
SAMPLE VOLUME (OCX 
QUANTITATION CONCENTRATION (PPt) 
QUANTITATION VOLUME <CC>

NON* TARGET COMOUBS
SO U  GAS ANALTSIS RT GC/MS

POLLUTION ASATEMENT SERVICES. OSWEGO. NT 
NT-0

IOO
5125
2.00

PEN : 80856
OATE SAMPLED : 10/21/88 
OATS ANALT2ZD: 11/2/88

QUANTITATION SCAN, AREA 1132 43024

eft Mi cat naaa scan area RT RRT PC6
C4 alkana/eycloalkana 41 11010 3.15 0.11 26
acataldahyda 62 34591 3.44 0.13 82
2-prooanol 230 20286 5.77 0.27 48
aeatona 258 12686 6.16 0.29 30
3-*athyl*2*butanona 432 11863 8.56 0.43 28
aiIoxana 832 849288 14.09 0.76 2000
haxanal 884 18726 14.81 0.80 45
haptanal 1087 11264 17.62 0.96 27
siloxana 1148 882497 18.47 1.01 2100
si Ioxana 1190 26252 19.05 1.05 63
C12 alkana/eyeloalkana 1221 20739 19.48 1.07 49
banaldanyoa 1249 22861 19.86 1.09 54
octanal 1273 14760 20.20 1.11 35
siloxana 1350 20126 21.26 1.18 48
si tMana 1390 56977 21.93 1.22 140
siloxana 1414 248325 22.15 1.23 590
nonanal 1443 17829 22.55 1.25 42
siloxana 1556 99123 24.11 1.34 240
siloxana 1673 17845 25.73 1.44 43

i



MM-TAKCT CONPGUNDS
SOIL 6AS AMLTSII IT 8C/HB

SIT! I M  
SAMPU M M / M J M X
LOCATION.
SAHPl! VOLUHC <CC)
OUANTtTATtON CONCENTRATION (PPB) 
QUANTITATION VOLUHC (CO)
quantitation scan, aica

POLLUTION ABATSMOIT SU V I CCS, 
NW-6

100 FRN 
5125 OAT! SAMPLO : 
2.00 OAT! AMALT2B: 
1131 43024

OSUCCO, NT

80857
10/21/88
11/2/88

enwriest naaa scan arsa NT rnt oce

aeataldanyoa 60 30178 3.42 0.13 72aeatona 227 17081 5.73 0.27 41
2-prooanol 235 13737 6.11 0.29 333*<aatftyl *2*butanona 430 16106 8.33 0.43 38
trinatnylailanet 440 10173 8.67 0.44 24
si taaana 829 a?ihiim 14.03 0.73 1000haxanal 881 15599 14.77 0.80 37
haetanal 1086 10672 17.61 0.96 23
tarpana 1105 16323 17.87 0.98 39
aIkana/eyeLoaIkana 1123 16141 18.12 0.99 38
siloxana 1148 137353 18.47 1.01 380
CIO tarpana 1188 22431 19.02 1.05 S3
CIO tarpana 1200 16447 19.19 1.06 39
Qanzatdanyea 1249 34499 19.87 1.10 82
oetanal 1274 19663 20.21 1.12 47
aIkana/eyeIoaIkana 1326 12868 20.93 1.16 31
siloxana 1400 31092 21.96 1.22 74
siloxana 1415 99511 22.16 1.23 240
aeateonanona 1442 15949 22.54 1.23 38
nonanai 1445 16126 22.58 1.25 38



SOIL GAS MALTS IS 8T 8C/M
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SITI NAM 
SAMU NAM/MMQ

SAMU VOLUM <K>
OUANTITATIQN. CONCENTRATION (PP|) 
quantitation vauM ccs> 
QUANTITATION SCAN. AAEA

POLLUTION ANATSMNT S8*VIC8S, OSUKGO, NT 
8T*1 (DEEP)

100
3123
2.00
1133 L3024

FU . (0838
OAn SAMPLS : 10/21/88 
OAn ANALTZSD: 11/2/88

tieil SeST) •rn «T •IT

•ectalMiyo*
Kiton*
3*«*o*yi-2-aut; 
si Ioxana 
haxanal 
siLoxana 
banxaldahyda 
oetanal
alktna/eyeloallcana 
siloxana 
s i I ossnt 
nonanal 
si l u m

60 36412 3.40 0.13 87
229 41673 3.73 0.27 99
431 12767 8.33 0.43 30
831 289328 14.08 0.76 690
883 13061 14.80 0.80 31
1149 116994 18.48 1.01 280
1231 22417 19.89 1.10 S3
1274 11927 20.21 1.11 28
1327 12301 20.94 1.16 29
1400 16089 21.93 1.22 38
1416 89169 22.17 1.23 210
1446 24244 22.39 1.25 58
1677 27803 23.78 1.44 66

1



■o n-t a i c t  c o p o n d s

m i  6AS ANALTSIS 8T 6C/KS

SITI
n a m /numbs*

M W  VQUMi (CC) 
quantitation c o n c m t u t i o n  cppd 
QUANTITATION V Q U M  (CC) 
QUANTITATION SCAN, AJtIA

POLLUTION ASATKMKNT SIRVICU, TTltliP. NT 
WT-8

100
3125
2.00
1134 43024

PM j 10859
0AT1 SAMPLO ; 10/21/88 
0ATC ANALTZZ0: 11/2/88

eftaaieal

C4 alkana
aeataldahyda
aeatona
2-proqanol
1*bueanoi
ailoxana
haxanal
C6 atkana/eycloalkana 
»iloxana
alkana/eycloalkana 
banxaldahyoa 
oetanal 
CIO tarpana 
alkana/eyelaalkana 
•lloxana 
aeatopnanona 
nonanal 
sile

sean area «T *«T PPO

42 13922 3.17 0.12 33
63 29554 3.46 0.13 70

231 15411 5.78 0.27 37
258 20038 6.15 0.29 48
620 24594 11.16 0.58 59
831 86816 14.08 0.75 210
883 13196 14.80 0.80 31
1126 40255 18.16 0.99 96
1150 177306 18.49 1.01 420
1226 12350 19.55 1.07 29
1252 32263 19.91 1.10 77
12T7 12785 20.25 1.12 30
1286 11201 20.38 1.12 27
1329 21690 20.97 1.16 52
1418 149050 22.20 1.23 360
1444 14174 22.56 1.25 34
1448 19966 22.62 1.25 48
1675 22130 25.76 1.44 53
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IOIL & U  ANALTttt ft 8C/NI

SIT*

i M A I M n
LOCATION
SAMPLf VOUJMC (CC)
QUANTITATION COICSNTRATtON (AAt) 
QUANTITATION VOLUNC (CC)
quantitation scan, aaea

pouution AaATMirr mvtcts, o m c o ,  nt 
wt-a

20
SI2S
2.00
1136 43024

*** - : 80860 
OATI SANAifi) • 10/21/88
OATf ANALT28D: 11/2/88

Cnattical

C4 alk
acataleanyoa 
aeatona 
2*propanel 
siloxana
C8 a1kana/eyeIoaIkana 
haxanal 
C9 taroana 
CIO taroana 
CIO taroana 
eyetonaxanena 
CIO taroana - siloxana 
CIO taroana 
CIO taroana 
CIO 
If
CIO taroana 
CIO taroana 
siloxana 
acatoonanona 
nonanal 
siloxana

40 11024 3.14 0.11 130
62 25332 3.44 0.13 300

232 13712 3.80 0.27 190
261 14063 8.20 0.29 170
831 76945 14.08 0.73 920
873 20433 14.69 0.79 240
884 11413 14.81 0.80 140
983 19366 16.21 0.88 230
1091 101772 17.68 0.96 1200
1110 503333 17.94 0.98 6000
1129 38873 18.20 0.99 460
1151 456152 18.51 1.01 5400
1194 70095 19.10 1.03 830
1206 274072 19.27 1.06 3300
1254 263314 19.93 1.10 3200
1289 154091 20.42 1.12 1800
1303 23011 20.61 1.14 270
1336 10132 21.07 1.16 120
1421 100341 22.23 1.23 1200
1447 13628 22.61 1.23 160
14S0 18625 22;85 1.25 22C
1678 18374 23.80 « ii 220
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sxn
u m a  v m m j m n
LOCATION

VOLlMf (CC)
QUANTITATION concentration (PPS) 
QUANTITATION VOLUME (CC) 
QUANTtrATION SCAN, AREA

chaaneat

C4 atkana
acataldaftypa 
aeatona 
ailoxana
CS alkyna/Piana/eycioalkana 
haxanal 
C9 tarpana 
C8 tarpana 
CIO tarpana 
CTO tarpana 
eye Ionaxanena 
CTO tarpana • ailoxana 
CTO tarpana 
CTO 
CTO
octanaI
lit 
CTO
earena
ailoxana 
nonanal 
ailoxana

■on-t a w e t  r n m r r t

•OIL OAS ANALTSIS ET OC/MS

POLLUTION ABA T O U T  SERVICES, O M C O ,  NT 
VT-6 (OUR)

100
512S
2.00
1135

CTO tarpana

40
61

228
832
873
884
984

1002
1089
1109
1127
1130
1192
1204
1233
1278
1287
1302
1333
1419
14i9
1677

43024

araa

10806
16499
41783
66738
20932
10365
19186
11406

104999
S4SS58
34049
435749
81710
294034
276073
16280

168093
24308
10893

123987
32571
20823

TEN . S0861
OATE SAMPLES : 10/21/88 
OATt ANALYZED: 11/2/88

RT RRT PBS

3.14 0.11 26
3.43 0.13 39
3.74 0.27 100
14.09 0.73 160
14.69 0.79 50
14.81 0.80 23
16.20 0.88 46
16.43 0.89 27
17.63 0.96 230
17.93 0.98 1300
18.18 0.99 81
18.30 1.01 1000
19.08 1.03 190
19.24 1.06 700
19.92 1.10 660
20.27 1.12 39
20.39 1.12 400 •
20.60 T. 14 58
21.06 1.16 26
22.22 1.23 300
22.64 1.25 78
25.79 1.44 SO

1



t

.c

I
r
!
i

■ON-TAEOET CORGUBi

n i l  M l  ANALTSIS it oc/ns

iite

w m  name/number

SAMPLE VOLUME (CC)
QUANTITATION CONCENTRATION (PP|) 
QUANTITATION VOUMS (CS) 
QUANTITATION SCAN. AREA

POLLUTION ABATEMENT SMVICES. O M C O .  NT 
NU>4

100
5129
2.00
1127 43024

PRN . J0062
DATE SAMPLED : 10/21/88 
DATE ANALTEED: 11/2/88

2*aatl«ytprapana 
aeataisaftyoa 
2-aathylbutana 
athanol »

1.2*diefiloro-1,:,2-trff luoroatn
aeatona
2-propanol
2-aathyloantana
3-aatnyipantana 
n-hexana
«atftyieye Iooantana
aIkana
ailoxana
haxanal
alkana
C11 alkana
ailoxana
alkana
alkana - ailoxana
alkana * alkana/eyeloalkana
alkana
banzaloanyoa
alkana
alkana
alkana
alkana
alkana -  alkana/eyeloalkana 
alkana
alMna •  alkana/eyeloalkana
alkana
ailoaana
acatoenanona
siloxana
siloxana

18
39
117
191

13488
28213
24881
13282

228
253
282
314
349
425
619
829
881
1066
1127
1147
1134
1191
1221
1235
1249
1253
1272
1294
1308
1325
1338
1361
1372
1 4 U
1440
1358
1674

22125 
16569 
39228 
32008 
10174 
19812 
13613 

128562 
13911 
13381 

221369 
136763 
36872 
58712 
13098 

142463 
26539 
57949 
181034 
15918 

247253 
10933 
54128 
13104 
11847 

137044 
20724 
12156 
44774

2.87 
3.44 
4.24 
5.26

5.77 
6.13 
6.52 
6.96 
7.43 
8.50 
11.18 
14.09 
14.81 
17.37 
18.21 
18.49 
18.59 
19.1C
19.51
19.71 
19.90 
19.96 
20.22
20.52
20.72 
20.93 
21.13 
21.43 
21.61 
22.19 
22.55 
24.18 
25.70

0.10
0.13
0.18
0.24

0.27
0.29
0.31
0.34
.0.37
0.43
0.59
0.76
0.80
0.93
1.00
1.02

1.02
1.05
1.08
1.09
1.10 
1.10 
1.12
1.14
1.15
1.16 
1.17
1.19
1.20 
1.23 
1.25 
1.35 
1.45

37
62
59
32

S3 
39 
93 
76 
24 
47 
37 

310 
33 
32 
530 
330 
88 

. 140 
31 

340 
63 
140 
430 
38 
590 
26 
130 
36 
28 

n o
49
29
110
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tt* lJ *0U * 8  (CC)
• “ 8TITATI0 8 S X C B t T U T lO H  (Ml) 
aUAMTITATt ®  VOUJMf (CC) 
QUAWTrTATItt, IQU,

cnaaical ruac

*c«taidanyd*
■•tftanatftiol 
Kttani 
2’preoanol 
•fleuna 
iMunii 
• Haunt
•Ikana ♦ adauna 
bweldwtyde 
•ctanal 
*11auna 
•catoananena 
nonanal
• f launa
• f launa

"CB-rum ****** 

toil ag  w i n u  tr

ju»n«. m n m  m n o . rr

100
3123
2.00
1133 *302*

•can •r*«

60 212*8

OATf S W L S D  : 
MTt AMAirZtS:

80
227
25*
832
88*
1130
119*
1232
1276
1*17
1**3
1**7
1360
1673

13083
29163
11729

127667
11993

121*8*
13930
23082
12721
79303
10683
13*62
12277
130*8

3.*1 
3.69 
3.72 
6.10 
U.09 
1*.81 
18.*9 
19.10 
19.90 
20.23 
22.19 
22.33 
22.60 
2*. 16 
23.73

80863
10/21/88
1 1 /2 / 8 8

M T

0.13
0.13
0.27
0.29
0.76
0.80
1.01
1.03
1.10
1.12
1.23
1.23
1.23 
1.33 
1.U

31
36
69
28

300
29

290
33
33
30
190
23
37
29
36

'I
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location

W W  VOU*f (CC)
0UANTITAT10N COlCDfTTUnON (PM) 
OUANTITATION VOU*i (CC) 
QUANTITATION SCAN. ASIA

— -tAtarr c w p c u mps 

soil OAS AMLrsIS ST oc/ns

9o u u t i «  A i A m n T  m v i c u ,  o m o o . nt
W-2

nw
OATI SAMPL2D : 
OATS ANALT2B:

80864
10/ 2 1 / 8 8
11/2/88

2 -■ •th y I

•e o ta ld a fty p o

2 - a o th y lb u ta n o

1.2-dichloro-1 ,1 .2-tri f luoroothano
1.1.2- trichlore-1,2,2-trI f luoroothm

2-propanol
2-aothylpontano
3-aothylpontano
C6 alkono/cyeloalkano 
1.2-dlehloroothono * trinotnylsilonol 
C6 olicono/eyeloolkano 
3-aothylhaxano 
olkano
C7 alkono/eyeloalkvw 

 ̂ CS olkono/eyeloolkono 
■•thyIeyeIonoxano 
olkano 
ailoxono 
hoxanol 
alkono 
C11 alkono 
ailoxono 
olkano 
olkano 
o lk m  
C M  all 
alkam  
alkana

olkano 
alkana 
alkono 
olkano
si Ic

15
58
1 U
190
215
228
258
282
3 U
427
443
509
528
557
588
621
651
718
835
887
1073
1133
1154
1161
1197
1233
1241
1259
1277
1300
1313
1343
1388
1377
1419
1448

16702 
16120 
94340 
38203 
88805 
39285 
10834 
71114 
35473 
34575 
12359 
72371 
15182 
23728 
10290 
13818 
29583 
11513 

271384 
14855 
24180 

350312 
339444 
78874 
90043 
55784

115833 
333304 
29411 

437494 
78383 
19291 
17283 
83137 
15885

2.82 
3.39 
4.19 
5.24 
5.59
5.74 
6.13
6.52 
6.98
8.52
8.74
9.88
9.89 
10.32 
10.47 
11.21 
11.62 
12.55
14.17 
14.89 
17.46
18.29 
18.58 
18.88
19.18 
19.88
19.79 
20.04
20.29 
20.61
20.79 
2 1 . 2 0  
21.52 
21.67 
22.25 
22.88

0.09
0.13
0.17
0.24
0.28
0.26
0.29
0.31
0 .3 4

0.43
0 . 4 4

0.49
0.51
0.53
0 . 5 4

0.58
0.61
0.88
0.76
0.80
0.95
1.00
1.02
1.02
1.05
1.08
1.09
1.10 
1.12
1 . 1 4

1.15 
1.17
1.19
1.20 

1.23 
1.28

200
190

1100
430
800
470
130
850
420
4 1 0

ISO
860
180
280
120
180
350
140

3200
170
290

4200
4000
920

1100
880

3300
1400
4000
350

5200
910
230
210
750
190



TABLE 4

VOLATILE O W H I C  C B T O I O S  ANALYSIS

PROJECT » 
SAtfLE I 
LOCATION 
FILE I 
OIL. FACT.

COTPCUtO

OiehlorodiMuoroaith«nc
Chlor««ttMM
Uinylchloridd
SrOMMttMM
Chlorodthm
Tr tehlorof luorooo thwo
1.1-OicMoroothono 
ttothylono Qilorido 
tron*-l,2-Oichloroothoflo
1.1-Oichloroothono
2.2-Oichloropropont 
ei»-i,2-Oichloroothtflo 
Chlorofor*
BroMdi I orMt thons
1,1,1-Triehloroothono 
C” bat Totroehlorido 

thlropropofco

1.2-OicMoroothono 
Trichloroothono
1.2-0ieMoroprop«no 
OibraooMthono 
Brond ich loroMt h«»« 
trono-1 ,3-0ichloropropono 
cis-1,3-Qid»loropropono 
To loom
1.1.2-TricMoroothono 
TotrodilorootftoM
l,3-0ichloropropono 
OibroaochloroMthom
1.2-Oibroooothono 
Qiloroboflztno
1.1.1.2-Tot roehloroothono 
Ethylbonxon#
p I »-Xylon* 
o-Xylont 
Styrono 
Broaofor*

11292 • PAS, Qoutqo 
5794 3799
Fid Blnk rWllfl

*08792 "A«7S5
1 1

5782
SUU3

*08798
1

3783
S U M

*08791
t

CCtC. tOL O K . t a CQC. tOL cac.

to 1.0 to 1.9 to 1.0 to

NO 1.0 to 1.9 to 1.0 to

to 1.0 to 1.0 to 1.0 10
to 1.0 to 1.9 to 1.0 to

to 1.0 to 1.0 to 1.0 231

to 1.9 to 1.9 to 1.0 to

to 1.0 to 1.0 to 1.0 10
to 1.0 to 1.0 1.6 1.9 8.8

10 1.0 to 1.0 1.2 1.0 4.4

to 1.0 to 1.9 3.1 1.0 88
to 1.0 to 1.9 to 1.3 10
to 1.0 to 1.3 3.7 1.9 ND

10 1.0 to 1.0 to 1.0 to

to 1.0 to 1.9 to 1.0 to

to 1.0 to 1.9 to 1.9 to

to 1.0 to 1.0 to 1.9 to

to 1.0 to 1.9 to 1.0 l.l

to 1.0 to 1.0 61 1.0 682

to 1.0 to 1.3 1.7 1.0 10
to 1.9 to 1.3 2.2 1.0 3.7

to 1.9 to 1.9 to 1.3 to

to 1.0 to 1.0 to 1.0 1.3

to 1.0 10 1.0 to 1.0 to

to 1.9 to 1.0 to 1.3 to

to 1.0 to 1.0 10 1.0 to

2.3 1.9 9.4(3) 1.0 3.2 1.9 3192

to 1.0 to 1.0 to 1.0 to

to 1.9 to 1.3 to 1.0 to

to 1.9 to 1.3 to 1.9 1.1
to 1.9 to 1.0 to 1.0 to

10 1,9 to 1.0 to 1.0 1.4

to 1.3 to 1.0 79 1.3 6.7

to 1.0 to 1.0 to 1.0 tO

8.8(3) 1.9 0.3(3) 1.0 249 1.3 684

2.7 1.0 1.0 1.0 87 1.0 1664

1.1 1.0 to 1.3 23 1.9 648

to 1.0 to 1.0 to 1.0 NO

to 1.0 to 1.0 to 1.0 1.2

rOL C

Coneontrotiono in MicroPro* por Litor 
Atsuits or* Blonk Subtrocttd 
(J) Bo Iom rtothod Otttetion lioit 
tO tndicotos co^ound Hat Ootocttd.
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volatile qrgphic c o ra io s  analysis

PROJECT I
s m £  l
LOCATION
FILE
OIL. FACT.

11202 * PAS, OiMR«
J794 1799
Fid Blnk ItillB

**0752 **0753
1 1

3792
SUU3

**0750
1

3793
SUM

**1751
1

O T U ©

tsoprspylbarzara
Broaobanxena
1,1,2,2-Tatrachloroathara
1.2.3-Triehloropropara 
n-Propylbarzara 
2-CMorotoluara
1 ,J ,5-Tr iMthylbarzara
4 - C M o ro to lu a n a

tart-Butylbanzara
1.2.4-Tr iaathylbarzana 
iac-9utylbarztna
p-IaopropyItoIuana 
l,J-OicMorabarzera
1.4-Oichlorobarzara 

,1 ,2-Oiehlarotoarzana
i H r - 9u t y lb a r z a r a

1 ‘’-OibroaD-3-Chl'bropropara 
Trichlorobarzera 

t»*._i 1 orobut ad i ana 
Naphthalana 
1 , 2 , 3 - T r  iehlorobarzara

cac. to. a x . to . a x . t a  a x

to 1.0 to 1.0 J.9 1.0 5.3
to 1.0 to 1.0 to 1.0 to
to 1.0 to 1.0 0.5(J) 1.0 1.7
to 1.3 to 1.3 to 1.0 2.7
to 1.0 to 1.0 2.0 1.0 7.9
to 1.3 to 1.0 to 1.0 to
to 1.0 to 1.0 i . l 1.0 92
to 1.0 to 1.0 to 1.0 to
to 1.3 to 1.0 to 1.0 to
to t.o 0.2U) 1.0 17 1.0 104
to 1.0 to 1.0 to 1.0 10
to 1.3 to 1.3 1.6 1.0 3.5
to 1.3 to 1.0 to 1.0 to
to 1.1 to 1.0 to 1.0 2.5
to 1.3 to 1.0 6.6 1.0 72
to 1.3 to 1.0 tO 1.0 to
to 1.3 to 1.0 to 1.0 to
to 1.3 to 1.0 0.5(J) 1.0 1.4
to 1.3 to 1.0 1.2 1.3 3.1
to 1.3 to 1.3 3.1 1.0 22
to 1.3 to 1.0 O.B(J) 1.0 2.2

t«L OX. to .

t

Coreart rat tort ir rticrogras par Litar 
Raaults ara 31ark Subtraetad 
(J) 9alow Rathed Oataetier 
>0 Irdieatas cMp***** 1,01 0*t#et#*
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volatile organic c o ra io s  analysis

PROJECT « 
StfflE I
LOCATION 
FILE I 
OIL. FACT.

coraac

11202 -  PA 
3780
SUU1

* *0 7 6 2
1

coc.

Oichlorodifluoroaathane
Chloroaethane
Uinylehlorida
Sroaoasthana
Chloroathana
Trichlorafluoraaathana
1.1-Oichloroethane 
flethylena CMorida 
trans-l,2-Oiehloroathena
1.1-Oichloroathana
2.2-Oichloropropane
eia-I,2-OichIoroathana 
Ch loro fora 
Broaochloroaathana
1,1,1-Trichloroathana 
Carbon Tetrachlortde 

‘ shlropropene
— lO

1.2-Oiehloroathana 
Trichloroathana
1.2-Oichloropropana 
Oibroaoaathana 
SroaodieftIoroaathana 
trana-l,3-Oichloropropano 
eia-1 ̂ -Oichloropropana 
Toluana
1 ,l,2*Triehloroatha«a 
Tatraehloroathana
1.3-Oichlorogropana 
Oibroaocnloroaathaaa
1.2-Oibroaoathana 
Ciloroeonzana
1.1.1.2-Tatraehloroathana 
Ethylbanzana
p i  »-Xylane
o-Xylene 
Styrana 
8roaofora

tO
tO
«
)0
to
to
to
NO
to
10
to
to
to
to
to
10
to
to
to
to
to
to
to
to
to
to
to
10
to
to
to
to
to
to
>0
to
to
to

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1 . 3
1 . 3  
1.0 
1.0
1 . 3  
1.0
1 . 3
1 . 3
1 . 3
1 . 3
1 . 3
1 . 3
1 . 3
1 . 3
1.3
1 . 3  
1.0
1.3
1 . 3
1.3
1.3
1.3
1 . 3
1 . 3  
1.0
1 . 3  
1.0
1 . 3
1 . 3

3781 3777 3778 3779
SIM RU11A WllAdupe tttllAdupe

**0763 **1745 **1746 **0747
1 1 I 1

a x . tOL a x .  t a a x .  tOL a x .  iol

to 1.0 tO 1.0 to 1.0 to l.o
to 1.9 tC 1.0 to 1.0 to 1.0
to 1.0 to 1.0 to 1.0 10 1.0
to 1.9 t« 1.0 to 1.0 to 1.0
36 1.0 ID 1.8 to- 1.9 to 1.0
to 1.0 to l.o to 1.0 to 1.9
to 1.0 to 1.8 10 1.0 10 1.0

1.8 1.9 to 1.0 to 1.9 to 1.0
1.9 1.0 to 1.0 to 1.9 to 1.0
2.2 1.3 to 1.0 to 1.0 to 1.0
to 1.9 to 1.0 to 1.0 to 1.0
NO 1.0 to 1.0 >0 1.0 to 1.0
to 1.0 to 1.9 to 1.0 t*K 1.0
to 1.0 to 1.0 to 1.3 to 1.0
to 1.0 10 l.o to 1.0 to 1.0
to 1.0 to 1.9 tO 1.8 10 1.0
to 1.0 to 1.0 to 1.0 to . 1.0

118 1.0 10 1.0 tO 1.0 to 1.0
2.5 1.8 to 1.3 tO 1.9 10 1.0
>0 1.0 tO 1.3 tO 1.3 to 1.3
to 1.0 to 1.0 to 1.0 to l.o
to 1.3 to 1.0 to 1.0 to 1.3
to 1.0 10 1.0 to i.o 10 l.o
to 1.0 to 1.0 10 1.0 to l.o
to 1.0 to 1.8 to l.o to l.o
31 1.0 tO 1.9 to l.o to l.o
to 1.0 10 1.9 10 1.0 to l.o
to 1.0 10 1.9 to l.o to 1.0

0.5(3) 1.0 10 1.0 to l.o to l.o
to 1.9 10 1.0 to 1.0 to 1.3

0.6(3) 1.0 tO 1.9 to l.o to l.o
22 1.0 to i.o to 1.0 to 1.3
to 1.0 to 1.0 to l.o to l.o

180 1.0 to 1.0 to 1.0 to l.o
113 1.0 (0 1.0 to l.o to l.o
45 1.0 tO 1.9 to 1.0 to 1.0
to 1.0 to 1.0 to l.o to 1.0

0.9(3) 1.3 tO 1.8 to 1.0 to 1.0

Concentrations in Rieroqran par Liter 
Results are Blank Subtracted 
(J) Balow Rat had Oeteetion limt 
tO Indicates eoMduftO Satactad.



VOLATILE ORGANIC G O T O C S  ANALYSIS

PROJECT | 
SAffLE • 
LOCATION 
FILE
OIL. FACT.

tu n - pas Du m p
3781 3791 3777 3778 3778
SUU1 SUM tVllA WllAdupa HHUMupa

*M762 *AI74f **0745 *A0744 *AA7*7
I 1 1  1 1

COFUO

Isopropylbanzana
Broaobanxana
1.1.2.2-Tatrachloroethana
1.2.3-Tr ieh loropropana 
n-Propylbanxtns 
2-CMorotaluana
1,3,5-Tr iaa t by I banxans 
4-Oiloratoluena 
tart-flutyIbanxana
1 .2 .4-TrtaathyIbanxana 
sac-flutylbonzana
p-Isopropyltoluana
1.3-Oich lorobanxana
1.4-0ich lorobanxana
1.2-Oichlorobaniana 

r'n-flutylbanxana
1.2-0ibroao-3-Chloropropana 

' Trtchlorobanxana
rw— .ilorobutadiana
Napittbalana
1,2 , J-Tr tch lorobanzana

CDC. tCL coc. ra cac. ra cac. r a cac. ra

tc 1.0 9.5 1.0 tc 1.0 tc 1.0 tc 1.0
tc 1.0 tc 1.0 tc 1.0 tc 1.0 tc 1.0
tc 1.0 0.9(0) 1.0 tc 1.0 0.4U) 1.9 tc 1.0
tc 1.0 l.O(J) 1.0 tc 1.0 1C 1.9 tc 1.0
tc 1.0 1.1 1.0 tc 1.1 tc 1.1 tc 1.0
N0 1.0 tc 1.0 tc 1.0 tc 1.0 tc 1.0
tc 1.0 4.3 1.0 tc 1.1 tc 1.9 tc 1.0
tc 1.0 tc 1.0 tc l.l tc 1.9 tc 1.0
tc 1.0 tc 1.0 tc 1.0 tc 1.0 tc 1.0
tc 1.0 7.8 1.0 tc 1.0 tc 1.0 tc 1.0
tc 1.0 tc 1.0 1C 1.0 tc 1.9 »C 1.0
tc 1.0 2.5 1.0 tc 1.8 tc 1.0 tc 1.0
tc i.o tc 1.0 tc 1.0 tc 1.0 tc 1.0
tc 1.0 0.3IJ) 1.0 tc 1.8 tc 1.0 tc 1.0
tc 1.0 1.5 1.0 tc 1.1 tc 1.0 tc 1.0
tc 1.0 0.5(J) 1.0 tc 1.0 tc 1.0 1C 1.0
tc 1.0 tC 1.0 1C 1.0 tc 1.0 1C 1.0
tc 1.0 0.7U) 1.0 tc 1.0 tc 1.0 tc 1.0
tc 1.0 1.4 1.3 tc 1.0 1C 1.0 tc 1.0
tc '1.0 1.4 1.0 tc 1.0 0.7U) 1.0 tc 1.0
tc 1.0 1.0 1.0 tc 1.3 0.4IJ) 1.0 tc 1.0

Cancant rat ions in (licroqru par Li tor 
Results ara Blank Subtracted 
(J) 8olo« flat hod Ootaction 
M) Indieatas eoapound Not Oatactod
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in troduction

s l t ^ l ^ O ^ J o / N 8? ’ "Ihe r l 6lesSampleS/ eKre rec*1ved tram the Pas Oswego 
compounds 9 ’ The Samples "ere to *  analyzed for volatile organic

eh/ANA- 1 2 0 2



f0c thf *nal*s1s of Volatile Organic Compounds 1
GC/MS system Thi fJn* < 2d??re Wrgid, trapped, and desorbed to GC/MS system. The following conditions and parameters were practiced:

11 (*LMoi«)Tw*!itfi?i3*r*tor (lsc 2000) -U h

Purge and trap parameters:

Desorb’-1! ml!* I f X  2r? Purge ’ 9 "in* #t 25°c
X  flol r l u  -40*V»1n. Blk* • « «  2« ° C

cT:x;u „2 s r r s j r '"  C*r6cp*ck • <*«■■> -
2) “ u S, m i r i „ A„SS!*M  P'ck*rd 5M5C K/NS •<",1w*d *uh "TE/svt. 

GC/MS Parameters:

GC Column - 30 meter long x 0.53 mm ID, 08-624 Meoehore ruw 
Scientific, Inc.) coluan with 3 ua flln thickness?

SplTSrT-Tn.' * *'"• '* ,0°C r " * * ‘ t# 1(C°C *» and

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

up^s^t^Soc.’ 61*SS 1l0ed J8t sep#r*tor "ith •**>«* 15 ■! of make 

Spectrometer - Electron Impact Ionization at a noeiiui >iTtmn
« 3 » f •*. ^  35.300 jirtron

f??rS?*r :,Pr*pr°9rf— ^  »0 P>«t Extracted Ion Currnnt Profllt
° f ^ togrntlnp ion, and plotting abundoncos

tentative?. A/ on,,r,( 11 t>r*i-y (NBS-W11ty) starch fortentatively identified compounds was performed on samples.

Depandlmf on levels of detection limits, aliquots of 5 or 25 ml of 
stylo nor. used. To oxaolne the .ass ip«t?al data, 50 no of
•asrspoctra* *"* "** 1nJ*et*d t0 *"sur* sufflclant precision of

ANALYTICAL procedures

eh:rd/ANA-1804
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t

L

PROJECT ♦ 
SAfPLE *
LOCATION 
FILE t 
OIL. FACT.

TABLE 1
VOLATILE ORGANIC COnPOLfCS ANALYSIS 

11202 - PAS, Oswego
3784 3799 3792 3783
Fid Sink MU11B SUU3 SUU6

AA0752 'A0753 ^0750 'A0751
1 1 1 1

COT1POUNO

 ̂ Dichlorodifluoroaethane 
Ch 1 oroe*thane 
Vinylchloride 
9ro*oaethane 
Chloroetnane 
Trich lorofluoroaethane 

Vl,l-Oichloroethene 
Methylene Chloride 

ctrans-i,2-Oichloroethene

Jr. 1,1-Oichloroethene
2,2-Oichloropropane 
cis-l,2-Diehloroethene 

^^Chlorofon
aochloroaethane

1-Trichloroethene 
>iuiarbon Tetrachloride

C l , ‘ chlropropene 
“* Ben .̂..e

1,2-Oichloroethene 
Trichloroethene
1.2-Dichloropropane 

Oibroaoaethane 
Broaodichloroaethane

r-ffj trans-l,3*Oichloropropene 
I cis-i,3-Oichloropropene 

• Toluene

t*^*l,l,2-Trichloroethere 
Tetrachloroethene '

1,3-Oichloropropene 
"Oibroaochloroaethane
1.2-Dibroaoethene 
Chlorooen:ene
1.1 .1 .2-Tet rach ioroethane 

y-Ethylbenzene
■ :  & n-:<ylene 
a-Xylern

CONC. MOL CONC. noi cotc. MOL cotc. NOL CONC.

NO 1.0 ND 1.0 tc 1.0 tc 1.0
NO 1.0 tc 1.0 tc 1.0 tc 1.0
NO 1.0 tc 1.0 tc 1.0 tc 1.0
NO 1.0 tc 1.0 NO 1.0 NO 1.0
tC 1.0 tc 1.3 NO 1.0 231 l.o G?
NO 1.0 tc 1.0 tc 1.0 tc 1.0
•0 1.3 tc 1.0 NO 1.0 NO 1.0 _
NO 1.0 tc 1.0 1.6 1.0 8.8 1.0 ( v
•0 1.0 tc 1.0 1.2 1.0 1.0
tC 1.0 NO 1.0 3.1 1.0 08 1.8 V
tc 1.0 tc 1.0 tc 1.0 tc 1.0
tc 1.0 tc 1.0 3.7 1.0 tc 1.0
tc 1.0 tc 1.0 tc 1.0 tc 1.0------
•c 1.0 tc 1.0 NO 1.0 t€ 1.0
NO 1.0 tc 1.0 tc 1.0 tc 1.0 —
•0 1.0 tc 1.0 tc 1.0 tc 1.0
ND 1.0 tc 1.0 tc 1.0 1.1 1.0
tc 1.0 NO 1.0 61 1.0 682 1.0 fc
NO 1.0 tc i.o 1.7 i.o 10 1.0 f  "
tC 1.0 tc 1.0 2.2 1.0 3.7 1.0
tC 1.0 tc 1.0 NO 1.0 tc 1.0 !
tC 1.0 tc 1.0 tc 1.0 1.0 1.0
tC 1.0 tc 1.0 NO 1.0 tc 1.0 —
•0 1.0 NO 1.0 tc 1.0 tC 1.0'
tc 1.0 tc 1.0 tc 1.0 tc 1.0

2.3 1.0 0.41J) 1.0 3.2 1.0 3192 1.0
tc 1.0 tc 1.0 tc 1.0 tc 1.0 -
1C 1.0 tc 1.0 tc 1.0 •C 1.0
to 1.0 tc 1.0 tc 1.0 1.1 1.0
tc 1.0 1C 1.0 tc 1.0 tc 1.0 —
tc
tc

1.0
1.0

ND
1C

1.0
1.0

tC
75

1.3
1.0

1.4
6.7

1.0
1.0 1°

tc 1.0 tc 1.0 tc 1.0. tc i.o
0.8(J) 1.0 0.3(J> 1.0 245 1.0 684 1.0 it —
2.7 1.0 1.0 1.0 87 1.3 1666 1.0 | V  -
1.1 1.0 tc 1.3 23 1.3 648 i.o I1) -
NO 1.0 tc 1.0 tC 1.0 tc 1.0
UK >4 • • • . . * 'J 1. - • i a

•CL

r

-

Concentrations in tticrograa per Liter 
Results are Blank Subtracted 
t j)  Below Method Detection l i * i t  
>C Indicates ccepeund Not Detected.

Pece 1 of 2



*

TABLE 1
volatile organic compounds ANALYSIS

PROJECT *
s a w  *
LOCATION
FILE
OIL. FACT.

♦1202 - PAS, Oswego 
3784 J799
Fid Sink ru ilB

**0752 'A0753
1 1

J782
3UU3

''A0750
1

3793
SUM

'AO 751 
1

L 
L 
E 
[
P
t i p

C 
L

ranreeK.

isopropylbenztne 
Broaobenzene 

^  1,1,2,2-Tetrachloroethare 
'1,2,3-Trichloropropane
- n-Propylbenzene 
2-Chloroto!uene

~'1,3,5-T'i ;«athylbenzene
4-CMorotoluene
tert-Butylbenzene
1,2,4-Trinthylbenzene
sac-Butylbenzen«

- p-lsopropyltoluene
1,3-Dichlorobenzene

- 1,4-Otchlorobenzene
1,2-Oichlorobenzena 
n-Butylbenzene

2-0ibroao-3-Chloropropane 
Trichlorobenzene 

■lorobutadiene 
"Naphthalene ^
^1,2,3-Trichlorobenzene

L
r

CONC. !®L
W - f t w - cotc.

to 1.0 to 1.0 3.9 1.0 9.3 1.0 ^  "
*c 1.0 NO 1.0 to ! 1.0 to 1.0 y
NO 1.0 to 1.0 0.5(J1 1.0 1.7 1.0 V' ~
tO 1.3 to 1.3 to 1.3 2.7 1.0 k  -
NO 1.0 to 1.0 2.0 1.0 7.8 i . o o  -
NO 1.0 to 1.0 to 1.0 to 1.3
NO 1.0 to 1.0 6.1 1.0 92 i . o \ *  -
t€ 1.0 to 1.0 tO 1.0 to 1.0
NO 1.0 to 1.0 to 1 1.0 to 1.0
NO 1.0 0.21J) 1.0 17 I 1.0 104 1 . 0 - f l  '
to 1.0 to 1.0 to 1 1.0 to 1.0
tO 1.0 to 1.3 1.6 ; 1.0 3.5 1.0 -
NO 1.0 to 1.0 NO j 1.0 to 1.0
fO 1.0 to 1.0 to I 1.0 2.5 1.0 t '  ~
t© 1.0 to 1.0 6.6 ; 1.0 72 i . o  w  -
to 1.0 to 1.0 to 1.0 to 1.0
to 1.0 to 1.0 tO ! 1.0 to 1.0
‘0 1.0 to 1.0 0.5U) 1.0 1.4 1.0 ^  “
NO 1.0 to 1.0 1.2 1.3 3.1 1.0 '
to 1.0 to 1.3 3.1 1.0 22 1.0 "
to 1.0 to 1.0 ‘i 0.8(J) i 1.0 2.2 1.0 '

Itx.

Concentrations in flierograa per Liter 
Results are Blank Subtracted 
(J) Below tlethod Detection 
NO Indicates coapcund Not Oetected



I:

t Tft6L£ i
U&ATILE CRGANlC Ĉ IPOUNDS fflALfSIS

L
L
C

PROJECT * 
SAff>LE * 
LXATION 
FILE ♦ 
OIL. FACT.

♦1202 - PAS Oswego 
3780 J781
SUU1 SUM

aA0762 'A0749
1 1

3777
•null a

AA0745
1

3778
nuilAdupe

AA0746
1

3779
NWllAdupe

AA0747
1

COMPOUNO CONC. «0L CONC. to. CONC. WL CONC. NOL CONC.
NO 1.0 tc 1.0 tc 1.0 NO • 1.0 tc 1.0NO 1.0 NO 1.0 tc 1.0 NO 1.3 NO 1.0to 1.0 NO 1.0 NO 1.0 NO 1.0 tc 1.0NO 1.0 >C 1.0 rC 1.0 tc 1.0 tc 1.0ND 1.0 36 1.0 NO 1.0 tc 1.0 tc 1.0NO 1.0 NO 1.0 tC 1.0 tc 1.0 rC 1.0NO 1.0 tc 1.0 tc 1.0 tc 1.0 tc 1.0NO 1.0 1.8 1.0 tc 1.0 tc 1.0 NO 1.0ND 1.0 1.8 1.0 tc 1.0 tc 1.0 tc 1.0NO 1.0 2.2 1.0 tc 1.0 NO 1.0 tc 1.0NO 1.0 tc 1.0 tc 1.0 tc 1.0 tc 1.0to 1.0 NO 1.0 NO 1.0 tc 1.0 NO 1.0tO 1.0 tc 1.0 NO 1.0 tc 1.0 1.0NO 1.0 t€ 1.0 »C 1.0 tc 1.0 tc 1.0NO 1.0 tc 1.0 tc 1.0 tc 1.0 tc 1.0NO 1.0 tc 1.0 to 1.0 tc 1.0 tc 1.0NO 1.0 tc 1.0 ■ NO 1.0 tc 1.0 tc 1.0NO 1.0 118 1.0 NO 1.0 tc 1.0 •c 1.0NO 1.0 2.5 1.0 NO 1.3 tc 1.0 tc 1.0•NO 1.0 • tc 1.0 to 1.3 »c 1.0 tc 1.3NO 1.0 NO 1.0 tc 1.0 tc l.a tc 1.0NO 1.0 tC 1.0 NO 1.0 NO 1.0 tc 1.3NO 1.0 to 1.0 tc 1.0 tc 1.0 to 1.0NO 1.0 ND 1.0 NO 1.0 tc 1.0 to 1.3NO 1.0 tO l.a rC 1.0 tc 1.0 tc 1.0NO 1.0 91 1.0 tc 1.0 tc 1.0 to 1.0NO 1.0 tc 1.0 to 1.0 tc 1.0 tc 1.0NO 1.0 tc 1.3 to 1.0 tc 1.0 tc 1.0to 1.0 0.5(J) 1.0 NO l.a tc 1.0 tc 1.0to 1.0 to 1.0 tc 1.0 NO 1.0 tc 1.010 1.0 8.6(J) 1.0 NO 1.0 tc 1.0 to 1.0to 1.0 22 1.0 tC 1.0 tc 1.0 *0 1.0to 1.0 tc 1.0 tc 1.0 tc 1.0 tc 1.0to 1.0 180 1.0 tC 1.0 1C 1.0 tc 1-0to 1.0 119 1.0 NO 1.0 tc 1.0 to 1.0NO 1.0 45 1.0 tC 1.0 >c 1.0 to 1.0NO 1.0 « 1.0 tc 1.0 tc 1.0 to 1.0NO 1.0 0.5iJ) 1.3 tc 1.0 tc 1.0 to l.o

• • ?. j 1. i : l'i • J « A • • v NO . 1.0 tc ' 1.0

(f

Dicrtlorpd:fluoroeethane 
Chloroaethane 
L'mylchloride 
SroaoMthane 
Chloroethane 
t Trichlorof luorowthane 

r l,l*Oich!oroethene 
tlethylene Chloride 
trans-l,2-Dichloroethene
1.1-Oichloroethane
2.2-Oichloropropane 
cis-l,2-0ichloroethene
O lorofore 

f Broeocnloroeethane

\

jT ^ M - T n c h l o r o e t h a n e

[
1

I
r

on Tetrachloride 
f  chlropropene 

Ber. i9 s
1.2-Oichloroethane 
Trichloroethene
1.2-Oichloropropane 
Oibroaowthane 
Broaooich1oroeethane 
tran9-l,3-0ichloropropene 
cis-l,3-Oichloropropene 
Toluene
1.1.2-Trichloroethane 
Tetrachloroethene 
1,3-Oichloropropane 
OibroMchloroeethane
1.2-Dibronoethene 

vCh!oroben;ene
1.1.1.2-Tetrechloroethene 

«. Ethylbenzene
P & a-Xylene 
o-Xyiene 
‘styrene 
9ronofore

Concentrations m Picrograe per'Liter* 
Results are Blank subtracted 
(J) Below hethod Detection lie it  
NO Indicates conpound Sot Detected.

o.ge 1 of



I:
TA8LE 1

VOLATILE organic cqtpqunds ANALYSIS

PROJECT | 
SAtflE | 
LOCATION 
FILE
OIL. FACT.

♦1202 - PAS Oswego
3780 
SUU1

**0762
1

3781
SUU4

'A0749
1

3777
1U11A

'*0745

L
ccnpouc

3778
ruilAdupe 

AA0746 
1

3779
NMliAdupe 

AAO747
1

CONC. MOL CONC. fix CONC.

NO
tc 1.0 tc 0 tC 1.0tc 1.0 0.9(J) 0 NO 1.0NO 1.0 l.C(J) 0 NO 1.0to 1.0 1.0 0 »C 1.0NO 1.0 NO 0 tc 1.0NO 1.0 4.3 tc 1.0NO 1.0 tc tc 1.01C 1.0 tc tc 1.0NO 1.0 7.8 tc 1.0NO 1.0 NO tc 1.0NO 1.0 2.5 tc 1.0tc 1.0 tc tc 1.0NO 1.0 0.3(J) tc 1.0NO 1.0 1.5 tc 1.0to 1.0 0.5(J) tc 1.0tc 1.0 tc tc 1.0NO 1.0 3.7(J) tc 1.0NO 1.0 1.4 NO 1.0NO 1.0 1.6 tc 1.0NO 1.0 1.0 tc 1.0

*L

i
[
I!

.'sopropylbenzene
Broeofcemene
1 , 1,2,2-7et rachloroef'ane
1.2.3-Trichloropropane 
n-Propylbenzene 
2-Ch!oroto!uene
1,3,5-Triwethylbenzene 
4-Chlorotoluene 
tert-8utylbenzene
1.2.4-Tri«ethylbenzene 
see-Butylbenzene
p- Isopropyl toluene
1.3-0ichlorobenzene
1.4-Dich!orobenzene 
1,2-0ichlorobenzene 
r*-Butylben:ene

Oibroao-3-Chloropropane 
Trichlorobenzene 

'.-lorobutadiene 
Naphthalene ^
1,2,7-Trichlorobenzene

tC
0.6(J)
tC
t€
tc
NO
tc
tc
tc
tc
NO
to
tc
tc
tc
tc
tc
to

0.7<J)
0.4(J)

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

tC
NO
NO
tc
NO
tc
to
NO
tc
tc
to
tc
tc
NO
tc
NO
tc
tc
1C
tc

•..0

1.0
1.0
1.0
1.0
1.0

1.0

L

Concentrations in flicrogra* per Liter 
Results are Blank Subtracted 

Below Rethod Oetection 
NO Indicates compound Not Oetected

Page 2 of 2



*-»*>

Uto C oda: C asa  He.

VOIATZLS QKAMXGS AMALTSZS DATA i w w
T1KTATZV1W XDSMTXFXID COHPoSnO S ^

Matrix: (soil/vatar)

S a a p la  v t / v o l :  s

L a v a l :  ( lo v / a e d )  i a U

% H o i s tu r a :  n e t  d o c .  — 

C o lu a n : ( p a c k /c a p )

.(O/nA)

i

C o n t r a c t : fe ^ -0 3 -^ V f^  { ^ 7 < fQ  

SAS d o . : _ ----- SOC Me.

3 7 / ( 0t a b  S a a p la  ZD: 

Lab P i l a  ZD: 

O ata  Mec a iv a d :  

O a ta  A a a ly sa d :
j g y ^ / r /

(C/2&/SJI 
D i l a t i o n  F a c to r :  h C

N u a b a r TZCa fo u n d :

CAS MOXBOt

\ °°SC«MT!ATXOM OMITS : 
( a f / L  o r  o g / lg )

CQMfOOMD MAMS

! 2.
3.
4 .
5.
6. 
7. 
S. 
9 .

I 10.
I 11.. 
I 12.
I 1 3 . .  
I 1 4 . .  
I IS.. 
I 1 6 .
I 1 7 /  
I IS.
I 1 9 .
I 20.
I 21.
I 22.
I 2 3 .
I 2 4 .
I 2 3 .
I 1 6 .
I 2 7 .
I 2 6 .
I 2 9 .
I 3 0 .
I______

=!;
— I. 
— I. 
— I.
_ l .
_l.
— I.

- L
- L

.1.
J.
J.
J.
J.
J.
.1.
I

■ i - f t

1ST. COMC.

FOIM z VOA-TIC



V

I

c
li
c
c
B
I
P
I

IEVOLATILE ORGANICS ANALYSIS OATA SHEETTENTATIVELY IDENTIFIED COMPOUNDS
EPA SAMPLE NO.

Lab N ana: 

Lab C oda:

C o n t r a c t :  3 3 4 7 - 0 I —d  I j

aJ  fit__________ Ca*o N o .: J3 .0L . SAS N o .: nJA- SDO N o.: / M

M a tr ix :  • ( s o l l / v a t a r )  IyJUhty Lab S a a p la  ID : r*>l& I

S a a p la  v t / v o l :  S" (g /a L )   £  Lab P i l a  ZD: *>>d <04-9

L a v a l :  ( lo v / a a d )  I»<0 D a ta  R a c a iv a d : lO)L0/ ? f

t  H o i s tu r a :  n o t  d a c .  D a ta  A n a lv sad : ^ j .

C o lu a n : (p a c k /c a p )  (TVjO D i lu t io n  F a c to r :  /• °

N u ab a r T IC s fo u n d :
CONCENTRATION UNITS: 
<ug/L  o r  uq/K q) A y X

| CAS
1

NUMBER | COMPOUND NAME
1
1 RT

1
1 1ST . CONC.

1 1- a>/)*91 i / l i a r ’ i 3< Sb 1 0
1 2 . i a c i 8  7<r 1 1 A . «<“* I
1 3 . 1 < . f  *» I 1/5
1 4 . I n o o a t  1 1 P . 4 J 1
1 5. l l / s i ‘4-'J 1 1 1 1*19
1 6 . n w n  1 1 i l . n i 1 a.c
1 7 . 1 1 - 7 o
1 8 . 1 1 A4.«fl 1
1 9* 1 1
| 1 0 . 1 1
1 11* » 1 1
1 1 2 . 1 1 1
1 1 3 . 1 1 1
1 1 4 . 1 1 1
1 i s . 1 1 1
| 16. 1 1 1 «
1 17. i 1
| 18. 1 1 1
1 19* 1 1 1
| 2 0 . 1 1
1 2 1 . 1 1
1 2 2 . 1 1 1
1 23. 1 1 1
1 24. 1 1 1
1 29. 1 1 1
| 26. 1 1 1
1 27. 1 1 1
| 28. 1 1 1
1 29. 1 1
1 3 0 . 1 1 1
I I I I

FORM I VOA-TIC



IE
VOLATILE ORGAN!CS ANALYSIS DATA SHEETTENTATIVELY IDENTIFIED COMPOUNDS

*PA SAMPLE NO.

Lab Naaa:
Lab Coda:

C o n t r a c t : 12 + 1 1 1
A / A C aaa N o .:  SAS N o .: A  SDG N o.: A J/A

M a tr ix :  ( a o i l / v a t a r )  Vu b j S  

S a a p la  v t / v o l :  S  (q /o L ) — JL

L a v a l :  ( lo v / a a d )  lat^

t  M o is tu r a :  n o t  d a c .  V\**

C o lu a n : ( p a c k /c a p )  C*

N u ab a r T IC s fo u n d :

Lab S a a p la  ID : 3 1 1~}

Lab F i l a  ID: > / 4 o ~ 7 4 S ~

D ata  R a c a iv a d :

D a ta  A n a ly aad :

D i lu t io n  F a c to r :  J. 0

CONCENTRATION UNITS: 
(u g /L  o r  uq/K o) A ^ /JL .

FORM I VOA-TIC



VOLATILE ORCANIGS ANALYSIS OATA SHEETTENTATIVELY IOENTIFIEO COMPOUNDS
SAMPLE NO.

Lab Naaa:
Lab Coda:

7 /

AJ A-
_  C o n t r a c t : 3 3  4  7  -Q ' —O 1 |

C asa N o .: I l G l * SAS N o .: Aj7» SDC N o.: aT/V

M a tr ix :  • ( s o i l / v a t a r )

S a a p la  v t / v o l :  (q/uL) ,-og

L a v a l :  ( lo v / a a d )  (<rO

% M o is tu r a :  n o t  d a c .

C o lu a n : ( p a c k /c a p )

Lab S a a p la  ID : 

Lab F i l a  ID: 

O ata  R a c a iv a d :

3 77<f

J O o j O jIX

D ata  A n a ly se d : /g /

D i lu t i o n  F a c to r :  /• O

N u ab ar T IC s fo u n d : CONCENTRATION UNITS: 
(u g /L  o r  o u /E c )

CAS NUMBER

1. 109999
2- 11 082.1 
3 •_______
4.
5 .
6.'
7.'
S.*
9.'

10.”
1 1 /
1 2 /
1 3 /
1 4 /
1 5 /
1 6 /
1 7 /
1 8 /
1 9 /
2 0 /
2 1 /
2 2 /
2 3 /
2 4 /
2 5 /
2 8 /
2 7 /
2 8 /
2 9 /
3 0 /

COMPOUND NAME

A l e

I
RT | EST. CONC.

£.11 ■I'
5 1 2 .

I

I T

JLK.

H

FORM I VOA-TIC



IS
VOLATILE ORGANXCS ANALYSIS OATA SHEETTENTATIVELY IDENTIFIED COMPOUNDS I '

! $~>19

*PA SAMPLE NO.

Lab N aaa: C o n t r a c t ;  3J<*~7~C\~o\ j___________

Lab C o d a :-— A)_£  C u a  N o .: |1 0 ~ L .  SAS N o .: Ai A  SO G N o.: A>A

M a tr ix :  • ( a o i l / v a t a r )

S a a p la  v t / v o l :  ^  (q/nL)

L a v a l :  ( lo v / a a d )  I r O

% H o i s tu r a :  n o t  d a c .

C o lu a n : (p a c k /c a p )

N u ab a r T IC s  fo u n d :

Lab S a a p la  ZD: 

Lab F i l a  ID: 

D a ta  R a c a iv a d : 

D a ta  A n a ly sed :

•a^0~74 -y

'Q/a-oaf

D i l u t i o n  F a c to r : - 1 > Q

CONCENTRATION OMITS: . 
(u g /L  o r  uq/R q)

CAS NUMBER

1.
2.
3.
4.
5.
6.
7.
8. 
9.

10.
11.
12 .
13.
14.
15 .
16.
17.
18.' 
19.* 
20/ 
21.' 
22 .'  
2 3 /  
24. '  
2 5 /  
2 6 /  
2 7 /  
2 8 /  
2 9 /  
3 0 /

COMPOUND NAME

t U i l ^ K < O Q

(LusUL.

RT

#
-2*1 
■lltf ̂

E

EST. CONC.

i H

2-1 rt

~?.Q

FORM I VOA-TIC
i



i s
VOLATILE ORGANIC* ANALYSIS OATA SHEET 

TENTATIVELY ZOENTiriEO COKPOCHOS

Lab N aaa:

Lab C oda:
 C o n t r a c t :  fc f-0 1  -?V (3 |

----------- C m * N o .: SAS N o .:    fp g  g o . : ____

M a tr ix :  ( o o i l / v a t a r ) L a b  S a a p la  10: 3 l 8 A
S a a p la  v t / v o l :  _  5~ (Q/mL) n *  m .  x o .

L a v a l :  ( lo v / a a d )  O ata  R acaivod :

« N o i a t u r a :  n o t  d a c . _ -  o a t a  A n aly sed :

> P t G ~ J <  2. 

_ (C/JlO sM

C o lu a n : (p a c k /c a p )

N u a b a r T IC s  fo u n d :

D i lu t io n  F a c to r :  / .  q

CONCENTRATION OVITS: 
(u g /L  o r  u t /E q )  A y

CAS MUXRER

H C L
- £ L M i

-I.

-I.
-I.
-I.
-I. 
-I.

-I.

.0*.

FORM I VOA-TIC



IS
VOIATILS ORGANIC* ANALYSIS OATA S H U T
TCNTATZVSLY IDENTIFIED COMPOUNDS

» A  SAMPLE NO.

Lab N aaa;

Lab C oda:   C asa  N o .:

M a tr ix :  • ( s o i l / v a t a r )  vlejrt/’

S a a p la  v t / v o l : (9/a L )  — C.

L a v a l :  ( l o v / a a d )  _/»*V

C o n tr a c t :  6^ - 0"S -?V f a  t 

SAS N o .:   SOQ NO

3 7 ^ 9

1 1 9 9

% N o ia tu r o :  n o t  d o c .  — 

C o lu a n : ( p a c k /c a p )

N u a b a r T IC s fo u n d :

Lab S a a p la  ZD:

Lab P i l a  ZD:

O ata  l oc o lv o d :

D a ta  A n a ly se d :

D i l a t i o n  F a c to r :  / C

h / i c A i

COMCSNTRAXZOtf OMITS ; 
(o g /L  o r  — / l a )

T

FORM I VOA-TIC



Lab Naaa:
Lab Coda:

V0^???LI 0RCAKICS ANALYSIS OATA SHEETTENTATIVELY IDENTIFIED COMPOUNDS
NO.

P an  r

C asa No.
M a tr ix :  ( s o l l / v « t a r )

S a a p la  v t / v o l :  _ £ _ ( g / a L ,

L a v a l :  ( lo v / a a d )  t g io

% H o i s tu r a :  n o t  d o e .

C o lu a n :  (p a c k /c a p )

Contract:^ * - 7 - o f - / ?  f } * 7 < f  j -

*AS N o .: _AJ SOC N o.: aM . _

Lab S a a p la  ID : Slfl.

“  Fil* ID:

N u a b a r TIC* fo u n d :

I
I'
I
I
I

CAS NUMBER

2._ i/>%o a o
3 - a i D i A l .
*•9 •
6.
7.*
S.*
9.'

^aizo">

I 10.
I 11.' 
I 12.
I 13.* 
I 1 4 .'
I i s .
I 16.
I 17.
I i s .
I 19 .
I 20.
I 21.
I 22.
I 23 .
I 2 4 . “  
I 2 3 .“  
I 2 6 ."  
I 27.
I 2 8 ."
I 2 9 ."  
I 3 0 . "  
I ~

COMPOUND HAKE

D ata  B o ca iv ad :

» « ta  A n a ly se d : Iq/iajA*

D i lu t io n  F a c to r :  / o

CONCENTRATION UNITS:
(u g /L  o r  ug/K g) j u j / X .

EST. CONC.

i U i
i u £ :

-L3L

FORM I VOA-TIC



I;

*

L
»L

f
c
[ •
N w '

c
1

t

L
r

Lab N aaa : V J s s f a J - R  g b f

Lab C oda:   c a o a  Mo.

1 1
VOLATILE ORGAMIGS ANALYSIS OATA SHEETTENTATIVELY IDENTIFIED COMPOUNDS

m  SAMPLE NO.

!- C o n t r a c t: 6 7 - 0 3 -?V fa |

**■ Do.:   186 Mo.: ---
t u t r i x :  ( « c l l / v . t . r )  W a > a v  ^  , #J -^g^

S a a p la  v t / v o l :  — £ ___ ( * / a t ) _ ^ .  Lab r l l a  ZD: > ^ O T S \

L a v a l :  < lo v /a « l>  O a t .  t o c l - d -  ,Q^u.if
% H o i s tu r o :  n o t  d o c .

C o lu a n : ( p a c k /c a p )
Oata Analyaad: I0/Ao/J<f

Dilution Factor:

N u a b a r T IC a fo u n d : COMCEMTMATIOM OMITS : 
(og/L or

CAS MUNBEM

J-L
-±dta •Ite.

gi-oi
j L t i L

3 2 3 C

JLZ^SL

■sH Q O
H
4 2 .

J£l
120
-±fL

±
2
1 L

FORM I VOA-TIC
I



QA/QC PROCEDURES

^ l 9 “ .,^ v “ ? , r « ^ s. ? t h ? 5 V u"S?!se st“ d,rd r*coverl*s- A"

« l i e. s \ h / R P O t5 M J ! r,X» n 1Je<in<l $p,ke duplicate rtcoverlas,
QC llalts. p k* reco,,r,«  *"d *PO values ware wlthl

eh/ANA-1202



WATER VOLATILE SURROGATE RECOUERV 

WESTON REAC ContractJ68-03-3482

2A

Case No .: 1202 SAS N o.: NA SDG No

1 EPA 1 31 S2 S3 OTHER ITOT
1
1
SAMPLE NO. IDCE-d4 TOL-d8 DCB-d4 IOUT

1
01 1 378 0 1 98 98 92
02 1 3783 1 73 52 101
03 1 3781 1 92 99 92 1
04 1 3777 1 98 101 95 1
05 1 3778 1 95 102 96 1
06 1 3779 1 95 99 94 1
071 3784 1 99 99 92 1
08 1 3799 1 100 101 92 1
09 1 3782 1 93 99 94 1
10 1 3779MS 1 99 101 99 1
111 3779MS0 1 99 99 98 1
12 1 MBLANK1 1 96 100 94 1
13 1 
141 
15 1

MBLANK2 1 99
1
1

100 93
1
1

s 16 1
171 
13 I
19 I
20 I 
211
22 I
23 I 
241
25 I
26 I 
271 
281 
291 
301

QC LIMITS
DCE-d4 - 1 ,2-Dichloroethane-d4
TOL-dfl ■ Toluene-d8
DCB-d4 ■ OichloPobenzene-d4

# Column to be used to flag recovery values

* Ualues outside of contract required QC limits 

D Surrogates diluted out.

FORM II UOA-1



WATER U O L*TILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOUERY

L t  Name: WESTON RGAC C o n t r a c t : 68-03-3482

Lab Code:  NA Case No. :  1202 SAS No. :  NA SDG No. :  NA

Matr ix Spike - EPA Sample No. :  3779

3A

'1 SPIKE 1 SAMPLE 1 MS 1 MS 1 CC
1 ADDED 1 CONCENTRATION!CONCENTRATION! S I LIMITS

COMPOUND 1 (ug^L) 1 i ug/L)  1 (ug/L)  1 REC *1 REC.

1 , 1 - Di eh l or oet hene I 50.001 0.00 1 52.001 103 161-145
T r i e h l o r o e t h e n e I 50.001 0.00 1 54.001 108 171-120
Benzene 1 50.001 0.00 1 56.001 111 176-127
To 1uene I 50.001 0.00 1 55.001 110 176-125
C h lo ra h in ie n a 1 50.001

1 1
0.00 1 

1
51. 00!

1
102 175-130

1

1 1 SPIKE 1 MSO 1 MSD 1 1 i
1 I ADDED 1 CONCENTRATION! % 1 V  1 QC L I M I ’ S I
! COMPOUND 1 ( u g / L ) 1 (ug/L)  1 REC *1 RPD #1 RPD 1 REC. i

1 1 , 1 - Di eh l oroethene 1 50.001 52.001 103 ! 0 1 14 161- 145 i
1 T r i r h 1oroethene _____ _ I 50 . 00 ! 56.001 I l l  1 2 1 14 1 71 - 12 'J 1

1 50.001 58.001 115 1 3 1 11 176-127i
1 Toluene 1 50.001 57.001 114 1 3 1 13 176- 125 1

I 50.001 53.001 106 1 3 1 13 !75-1? 0 1

*  Column to be uWM to f l og  r e c o v e r y  and RPD v a l u e s  wi th an a s t e r i s k

* Ual ues  ou t s i d e  of qc l i m i t s

RPD: 0 out of
Spi ke  Recovery :

5 outs  ide l i m i t s  
0 out of  10 o u t s i d e  l i m i t s

iMMENTS:

FORM I I I UCA-1 1--37 -



Roy F. an, Inc. 
REAC, Eason, N.J.
EPA Contract 6&03-3482

CHAIN OF CUSTODY RE

^3^1 E_.S r?!?3

/LAB WORK REQUEST mo:
I  L .O____

H W  Co m* * T-Y"i<?AS

000931

8HEETNO.

SAMPLE nenrnCATION
Phtm*i^ ̂  f itiw n n

AHALV8E8 REQUESTED



•  '
Roy F. . jn , Inc.
REAC, Edison, N.J.
EPA Contract 6*03-3482

i n

c m

r a  e r g  r a  p—

CHAIN OF CUSTODY REC .ft/LAB WORK REQUEST
& k X

Profac! NumtMr J 'LO'2-
R F W  Contact 0/V

*> 000937
SHEET NO.

s a m p l e  n e r m c A T i O N

V t r f i

INN

9 ^

T lw

M h

m rn m r n r n BhBsb^BBmB By BooofvoB By o m

i



-3 s e s i  r a  rj-j r a  r a  , r a  r—  r —  —  -

( •
Roy F. siion, Inc. CHAIN OF CUSTODY REC tli/LAB WORK REQUEST *  000935
REAC. Edison, N J. M l*  ___________________________________________________  8h« t n o I nr /
EPA Contract 68-03*3482 _______  8MtETnd. of _ z_

RFW Contact ___________ Pinnae____________ Oua Mk____________
SAMPLE HNEMTnCATION ANALV8E8 REQUESTED

t

SaantaNfc ■asMslmNaa 1 NMMa OalaOaSaaM < /* /* r / # \ f
O l 7 9 f A ^ M iasiI K  Ja^j

1
. / Q j a j k t n  '■ ^

a i' '■ A ' W p
f

« • / /■ t ■

C - ? r
• * , i / 9 •

P ;• i. /• . 1 » i * f ♦

<>/5 S’? ? ? / I A i/ '/ 1» i • j j t r
• 1 •i n ]■

#» / • 9 i

C, 1 * •i n / # • • 9

O 9, • 9 > / •/
6* 37??/? / * u s / l / y  /* A 7 A /< f. /• /t /i > / / i f 7 A A ^ r / V  >

• t •» *9 1
•

/» h /< A

, p •% /• /- \ < / r »/

7777 A A * iS /l / t  l? t/fU t4 K / * P V p v r ^ i c j r e

6 / j
C * 1 »• I / /

P '# 4 > r 4 4 \ / 4 /

I M  OS- Omkas
s  wa« ol- On— n»am
O- oa X- Oka

- ~ ....... 0V o m TfeM -------- M k s h M p Rm oIvoN By ona

W A ~ ^  >sc_ ^  _ 4AHr  /
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