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CHAPTER I 

INTRODUCTION 

Fred C. Hart Associates, Inc. (FCHA) was retained by the General Switch 
Corporation (GSC) to conduct a Hydrogeologic Investigation at the GSC plant 
in Middletown, New York. In compliance with the Consent Order Agreement 
between the Environmental Protection Agency (EPA) and General Switch, and 
with the approva 1 of EPA, the investigation was designed to examine the 
shallow glacial till aquifer. This report contains the results of the field 
investigation that was carried out between August 1, 1984 and September 21, 
1984. 

A. Purpose of Phase I Hydrogeologic Investigation 

Preliminary studies by EPA in the General Switch vicinity indicated 
that high levels of tetrachloroethylene (PCE) contamination were present in . 
the bedrock aquifer close to the plant. It was believed that PCE spilled or 
disposed of near the site might migrate through the glacial till to the 
underlying bedrock aquifer. Therefore, the Hydrogeologic Investigation was 
primarily designed to provide information about the extent of PCE contamina­
tion in the glacial till. This plan included locating and defining the 
source of contamination as well as determining the mechanisms by which PCE 
migrated through the till. 

B. Scope of Work 

FCHA employed several methods to determine the source and extent of PCE 
contamination in the study area. The first method consisted of an OVA/ 
M-Pacto probe survey to screen the study area for underlying soil contamin­
ation. The other methods were designed to locate both shallow and deep 
metal objects, such as drums, which might contain tetrachloroethylene. 
Shallow metal objects were located with a metal detector and deeply buried 
objects were located with a magnetometer. The results from these surveys 
were also used to select areas for further subsurface studies. 
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In order to more thoroughly study the hydrogeologic characteristics of 
the site, test pits and test borings were utilized. Soil samples were 
collected and analyzed from selected test pits and test borings to define 
the vertical and horizontal extent of PCE contamination in the glacial till . 
In addition, soil samples were taken for grain size and permeability measure­
ments that would provide information on the potential for contaminant migra­
tion through the till. Lastly, monitor wells were installed in all the test 
borings to enable FCHA to analyze groundwater flow patterns and the amount 
of PCE in the groundwater. 

C. Contents of Report 

This report has been divided into five chapters. The first chapter 
contains introductory materi a 1 pertaining to the purpose and scope of the 
investigation. The second chapter provides a sunnary of background material 
relating to the physical geology and setting of the GSC site as well as the 
history of the plant and its operations. An account of the field investi­
gative methods and results is found in the third chapter. The fourth chap­
ter contains a summary of the geology and hydrology of the site and the 
fifth chapter contains the interpretations and conclusions generated by the 
investigation. All of the grain size and permeability measurements geologic 
logs, and chemical analyses have been placed at the end of the report in the 
appendices. 
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CHAPTER II 

BACKGROUND 

A. Site Description 

The GSC plant is located in Middletown, New York at the intersection of 
Highland Avenue and Industrial Place (Figure II-1). The natural topography 
at the site slopes to the southeast, although the area around the plant has 
been filled and graded. Consequently, there is a 5-15' elevation difference 
between the top and bottom banks of the parking lot (Figure II-2). The 
topography slopes to its lowest elevation near the southeastern edge of the 
GSC and Parella properties and then rises again in the area of Lubricants, 
Incorporated. 

There are two geologic units in the study area: a lower shale bedrock 
unit and an overlying glacial ti 11 unit. 
i nte rbedded s ha 1 e and s i 1 ts tone/ graywac ke. 

The bedrock is comprised of an 
This unit is highly fractured 

and weathered near the top, although at greater depths it is fairly fresh 
and dark gray in color. Most of the wells in the ·area tap the bedrock 
aquifer. Overlying the bedrock is an orange-brown to gray glacial till unit 
of variable thickness. This unit is comprised primarily of silt and clay 
with some boulders and has a very low permeability. 

B. Site History 

1. Past and Present Plant Operations 

The GSC plant was built in 1958 and both the original parking lot and 
building were about half their present size (Figure II-2). At that time, 
the area adjacent to the parking lot was used for disposing of scrap metal 
and industrial waste generated by the plant. In 1963, the plant was 
enlarged to its present size and the old scrap metal was used as fill when 
the parking lot was expanded. Most of the scrap metal now generated by the 
p 1 ant is temporarily stored in dumpsters and then so 1 d to a scrap meta 1 

company. 
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The plant manufactures and stores switch boxes and circuit breakers and 
uses tetrach 1 oroethyl ene as a degreaser in the manufacturing process. The 
metal parts used in the switch boxes and circuit breakers are carried on a 
conveyor belt and dipped into a tank containing PCE to clean all the accu­
mulated oil and grease. Tetrachloroethylene was originally stored inside 
the plant in a SOD-gallon tank and the chemical was delivered by tank truck. 
Now, however, PCE is de 1 i vered and stored inside the p 1 ant in SS-ga 11 on 
drums. The spent PCE goes through an on-site distillation process whose end 
product is a SO percent PCE-oil mixture. The still bottoms are then sent to 
another facility to be reprocessed. General Switch has been using this 
distillation process for at least the last ten years. 

2. Results of Past Investigations 

EPA, in conjunction with the New York State Department of Conservation 
(NYSDEC), conducted several investigations at GSC. A brief summary of the 
results from their sampling program and pump test is presented in the fol­
lowing paragraphs. 

In December 1983, the NYSDEC sampled soi 1 from 0-2. S feet at a site 
just south of the plant building. The results of the chemical analyses 
showed relatively low concentrations of PCE at the top and bottom of the 
hole and higher concentrations (100· ppm) at depths of one to two feet. A 
second round of soil samples was taken from within a 100 foot radius of the 
plant in March, 1984. The most contaminated sample (1,000 ppm PCE) was 
found on the northwest side of the plant. Two other samples from the south­
western corner of the plant contained 9S and 400 ppm PCE, while the other 
soil samples contained only 10 ppm. 

From October 17, 1983 to March 16, 1984 water samp 1 es from potab 1 e 
wells within a one-mile radius of the GSC plant were analyzed for PCE. The 
data generated from over 300 ground water samp 1 es indicated that twenty 
wells on Highland and Watkins Avenues had detectable concentrations of PCE. 
Seven domestic wells and one industrial well (at GSC) contained concentr­
ations of PCE that exceeded the NYSDOH maximum permissable concentration (50 
ppb) for any single synthetic organic chemical. The contamination appeared 
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to be distributed in a northeast-southwest line, with the most contaminated 
well (260,000 ppb) on the property adjacent to GSC. Lower concentrations of 
PCE ( 1 ess than 50 ppb) were found in some wells a 1 ong Watkins Avenue, and 
wells on Commonwealth Avenue appeared to be totally unaffected. The results 
also showed that the distribution of PCE changed little over the three month 
period of the investigation. 

In order to extract PCE from the bedrock aquifer, the Technical Assist­
ance Team (TAT) and USEPA pumped the Parella well from November 15 to 
December 26, 1983. Parella 1 s well (the extraction well) was pumped at a 
rate of 0.5 to 4.0 gpm and an estimated 21 pounds of PCE were removed. In 
the process of pumping Parella 1 s well, it was noted that the radius of 
influence was anisotropic and limited to 350 feet. ·TAT 1 s conclusion was 
that the existing wells could be effectively used as extraction wells for 
removal of the contaminated water. 
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CHAPTER III 

SUMMARY OF FIELD INVESTIGATIVE ACTIVITIES 

A. Introduction 

The FCHA work plan at GSC was designed to investigate PCE contamination 
in the area of the GSC plant and assess the potential for its migration in 
the glacial till overlying the bedrock aquifer. This chapter contains the 
purpose, procedures and results of all the field activities as well as the 
chemical data generated by these activities. The activities completed were: 

1. OVA/M-Pacto Probe Survey 
2. Magnetometry and Metal Detection Su-rveys 
3. Test Pits 
4. Test Borings 
5. Soil Sampling and Chemical Analysis 
6. Permeability Measurements 
7. Monitor Well Installation 
8. Casing Elevations and Water Level Measurements 
9. Monitor Well Sampling and Chemical Analysis 

10. Potable Well Sampling and Chemical Analysis 

B. OVA/M-Pacto Probe Survey 

1. Purpose 

The OVA/M-Pacto Probe Survey was conducted to screen the General Switch 
study area for underlying soil contamination by volatile organic hydro­
carbons. Although EPA had already collected and analyzed soil samples for 
PCE in the immediate area of the plant, this survey was designed to cover a 
much larger area. The area of interest included the Paralla property, the 
parking lot and the property below the parking lot southeast of the plant 
building. In addition, the results of the survey were used in conjunction 
with data from the magnetometry and metal detection surveys to help identify 
areas for further subsurface studies. 
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2. Procedures 

Before the OVA, magnetometry or metal detection surveys could be 
started, a reference grid was constructed in the survey area. The grid 
system was used for all the surveys and made data correlation easier and 
more accurate. 

The baselines for the grid were staked out by siting along two sides of 
the Orange and Rockland Utilties substation fenceline. Baseline A was sited 
along the northeast-southwest side of the fence and extended 400 feet in a 
southwest direction. The second baseline, line S, was sited along the 
southeast-northwest side of the fence and extended perpendicularly to base-
1 ine A in a northwest direction toward the plant. 

Once the base 1 i nes were es tab 1 i shed, the entire grid was constructed 
(Figure III-1). Lines parallel to baseline A were identified by letters and 
paced out at 50 foot intervals. The intermediate lines at 25 foot intervals 
were designated D. 5, E. 5 and so on. Lines para 11e1 to base 1 i ne S were 
identified by numbers. The numbers were positive (+50, +100) on the south­
west side of baseJine S and negative (-50, -100) on the northwest side of 
baseline S. The intersections between the northeast trending lines and the 
northwest trending lines were marked with flags and each flag was identified 
with the appropriate letter and number. 

Once the reference grid was established, the OVA/M-Pacto probe survey 
was carried out. At each point on the reference grid, a 3/411 diameter probe 
with a drop hammer was driven approximately 1 to 2 ft into the ground. 
Immediately after the probe was withdrawn, the air was sampled and analyzed 
through the inlet port of Century Systems Model 128 Organic Vapor Analyzer 
(OVA). The OVA was operated in survey mode to provide a qualitative indica­
tion of total volatile organic hydrocarbons trapped in the interstitial air 
space between soil particles. The instrument response was calibrated to a 
methane standard and the data collected was reported in ppm volatile organic 
hydrocarbons. 
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3. Results 

The results of the OVA/M-Pacto probe survey are shown on the contour 
map in Figure III-2. The contour map shows three areas where the air space 
in the soil pores contained volatile organic hydrocarbon concentrations of 
1000 ppm or greater. All three of these areas are located within or near 
the GSC parking lot and locations 1 and 2 are in the general vicinity of the 
present loading dock. It should be noted that the process of transferring 
PCE from the tank truck into the 500 gallon storage tank inside the building 
could result in some minor leakage in the vicinity of the loading dock. 
There appears to be little volatile organic hydrocarbon contamination in the 
shallow soils on Parella's property or in the soils southeast of the plant. 
The background va 1 ues in these areas range from 0 to 10 ppm, with a few 
isolated areas showing values of 20, 70 and 100 ppm . 

C. Magnetometry and Metal Detection Surveys 

1. Purpose 

Magnetometry and metal detection surveys were conducted to determine 
the presence of buried metal objects, such as drums, in the study area. The 
metal detector is capable of locating objects at shallow depths, while the 
magnetometer provides data about metal objects at greater depths. The data 
generated by these two surveys was also used to identify locations for test 
borings and test pits. 

2. Procedures 

As in the case of the OVA survey, both of these survey techniques 
require the construction of a reference grid. The procedure for construct­
ing a grid was discussed in Section IIIB-2. 

Magnetometry. A proton magnetometer operates by detecting and 
measuring changes in the earth's magnetic field. These disturbances arise 
from local changes in magnetization caused by the presence of ferromagnetic 
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materi a 1 . The magnetometer is ca 1 i brated in gammas and as 1 ong as the 
magnetic gradient is not too high, the instrument is accurate to one gamma. 
However, the presence of a high magnetic gradient produced by large concen­
trations of metal or electrical interference will reduce the maximum accur­
acy of the instrument to 100 gammas. The instrument used for the survey at 
General Switch was a Geometric G-846 Unimag II Proton Precession Magneto­
meter. 

In order to calibrate the magnetometer, it was taken to the southeast 
corner of Parella 1 s property near grid point A-385 (Figure III-3). This 
spot was considered to be free of any local disturbances and was also estab­
lished as a reference point to record diurnal variations. The magnetometer 
was calibrated by consulting a map of the earth's magnetic field and ad­
justing the field intensity dial on the magnetometer to the appropriate 
setting. 

The actual survey was conducted as a series of traverses along grid 
lines parallel to baseline A. Readings were taken at 25 foot intervals and 
after every traverse was finished, readings were taken at the reference 
point. The entire reference grid at General Switch· was covered in this 
manner over the period of two days. 

Metal Detection. The metal detector consists of a directional radio 
transmitter and receiver coupled together. The transmitter sends out a 
signal which induces an electromagnetic field on a target within range of 
the transmitter. This field is detected by the receiver and identified to 
the operator by an audio s i gna 1. A 1 though the meta 1 detector is easy to 
operate, it is limited to an effective depth of penetration of only 4 feet. 

The instrument used at General Switch was a Fisher Model TW-5 M-Scope. 
The metal detector was calibrated by holding it over an area representative 
of background conditions and adjusting the appropriate knob for maximum 
sensitivity. --

The General Switch parking lot was extensively surveyed with the metal 
detector. Instead of using the reference grid, the metal detector was left 
on and carried by hand in traverses that completely covered the parking lot. 
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The rest of the study area was covered by traverses along the 25 foot inter­
val grid lines. Particular attention was paid to areas where the magnetome­
ter had shown anomalies, where surface metal was found or where the topog­
raphy appeared unusually disturbed. 

3. Results 

Magnetometry. The contour map constructed from the magnetometric data 
collected in the field is shown in Figure III-3. The data was corrected for 
natural diurnal variations in the magnetic field that occurred during the 
survey. Magnetic anomalies that could be po_sitively attributed to' surface 
metal or electrical interference (i.e. the transformer) were removed from 
the contour map. 

The magnetometric contour map (Figure III-3) shows four major magnetic 
anomalies as we 11 as the magnetic gradient generated by the reinforced 
concrete wall of the plan~. The largest anomaly, labeled 1, is located in 
the General Switch parking lot and anomalies 2, 3 and 4 are scattered around 
the study area. An attempt was made to model the burial depth and weight of 
each object that generated an anomaly, but the results were not entirely 
satisfactory. In the parking lot, ambient gradients produced by the con­
centrated layer of buried metal precluded accurate modeling. Anomalies 
mapped in other areas of the General Switch property may be due to the 
highly magnetic nature of glacial till. Test pits were dug in each of the 
four locations and metal objects were found in two of the pits . These 
results will be discussed further in the section on test pits. 

Metal Detection. The only area where shallow buried metal was located 
with the metal detector was in the General Switch parking lot. The location 
of these sites (labeled MD1-MD7), as well as surface metal locations are 
shown in Figure III-4. Sites MD1-MD7 correspond to the area where scrap 
metal was found when the test pi ts were dug. The scrap metal 1 ayer is 
actually continuous in that part of the parking lot, but the metal detector 
only identified scrap metal that was 4 feet or shallower. 
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Most of the surface metal found at the site was also in the vicinity of 
the parking lot. The large area of surface metal near the present loading 
dock consisted of tro 11 eys, severa 1 o 1 d generators and a compressor. The 
scrap metal on the southeastern edge of the parking lot consisted of metal 
she 1 ves, a refrigerator, some fence wire and severa 1 drum 1 ids. Severa 1 
empty paint cans and an empty drum were a 1 so found a 1 ong the southwestern 
edge of Parella 1 s property. 

D. Test Pits 

1. Purpose 

A total of twelve test pits were dug to provide both visual and physi­
cal data about shallow subsurface conditions at the General Switch site. 
Samples were collected from each pit to provide data on grain size, permea­
bility and the extent of PCE contamination. In addition, several test pits 
were located in areas where magnetometry or metal detection data indicated 
that buried metal might be present. 

2. Procedure 

A tractor-mounted backhoe and operator were provided by Kendrick Drill­
ing. The operator excavated 10 to 12 foot pits at each of ten predetermined 
sites (Figure III-5). The sites were chosen on the basis of data gathered 
in the preceeding magnetometry, metal detector and OVA surveys. Areas where 
particularly high levels of volatile organics or metal were found or areas 
where the topography was unusually disturbed were chosen as sites for test 
pits. An additional two sites were also dug to collect bulk soi l samples 
for permeability tests. 

Before the backhoe operation began, an equipment decontamination 
(decon) and storage site was established. This site was used to prepare and 
clean trowels and equipment for sampling and as a storage area for the 
cooler and extra equipment. In this case, the trowels were the only equip­
ment that needed cleaning. The procedure involved washing the trowe ls in 
detergent and rinsing them first in tap water, then distilled water and 
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finally, acetone. After air-drying, the trowels were wrapped in aluminum 
foil to keep them clean in storage. All of the necessary sampling equipment 
was assembled at the decon site and then taken to the test pit. For safety, 
an OVA was used to assess air quality above and within each test pit prior 
to sampling. 

Once the test pit was completed, a geologist went down into the hole 
and took composite soil samples. A fiber tape was lowered from the top of 
the pit and samples were taken from within two-foot intervals on one wall of 
the pit and composited in the sample bottle. One trowel was used to fill 
each VOA vial and soil sample bottle collected from each interval. All the 
bottles and VOA vials were labeled with the date, the interval sampled and 
the test pit number. Once the entire pit was sampled~ all the bottles and 
vials were removed and placed in a cooler, on ice. VOA headspace screenings 
and analyses were performed in the evening a maximum of twelve hours after 
the samples were collected. The chemical data from the headspace analyses 
is included in the section on soil samples and chemical analyses. All ~he 

pits were backfilled after sampling and test pit logs were completed. 

3. Results 

The test pit logs completed for all twelve test pits are contained in 
Appendix A. Although the soil and till thicknesses were somewhat variable, 
the units themselves were quite similar across the study area. The topsoil 
tended to be dry and brown in color and ranged in thickness from 5 inches in 
undisturbed areas to 5 feet in disturbed areas. Some of the top soil on the 
Parella property had been bulldozed into high piles (Figure II-2) that 
supported thick stands of vegetation. The till was gray to orange-brown in 
color and predominantly silt and clay-rich. There were occasional fine to 
medium sandy pockets, and abundant cobbles and boulders scattered throughout 
the till. The boulders were mostly shale in composition and tended to be 
quite angular. With the exception of one test pit in the parking lot (TP-2) 
and one test pit where bedrock was encountered (TP-5), all of the other test 
pits were terminated in the till. Test pit 5 was unusual in that bedrock 
was encountered at a depth of only 4-5 ft. Water was flowing through the 
fractured bedrock into TP-5 while it was sampled, and the air in the pit had 
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a "chemical" odor. OVA measurements indicated that the air within this test 
pit contained approximately 100 ppm of volatile organic hydrocarbons. 

In three of the four test pits dug in the parking lot (TP-2, TP-6 and 
TP-10), an extensive scrap metal and industrial waste layer was encountered. 
The OVA readings in these pits were some of the highest measured and it was 
frequently possible to smell a "chemical" odor. The industrial waste found 
in the test pits included: paint cans, drum lids, metal switch boxes, paint 
s 1 udge , wire screens and wood. One empty drum was found in TP-2 and two 
drums, partially filled with gray paint sludge, were found in TP-10 at a 
depth of 5-6 ft. Neither of these drums had lids and the gray paint sludge 
was dried and crumbled. Test pit 6 was dug on the southeast side of the 
parking lot and also contained industrial waste. The "chemical" odor was 
strongest in this test pit which was located· directly across from the load­
ing dock.. Test Pit 9 was the cleanest pit in the parking lot and contained 
mostly soil fill material rather than industrial waste. One half of a drum, 
with cleanly cut sides was found in the study area at TP-3. The drum was 
screened with the OVA which indicated that there were no volatile hydrocar­
bons present in the drum. 

E. Soil Test Borings and ~ck. Coring 

1. Purpose 

The purpose of the test borings was to provide detailed geological data 
on the glacial till underneath the General Switch site. The test borings 
provided informaton on the extent and thickness of the glacial till, as well 
as the location and nature of the underlying bedrock. surface. In addition, 
grain size and chemical analyses of split spoon samples provided information 
on the extent and possible paths of migration of PCE. 

2. Procedure 

A total of eight soil borings were completed by Kendrick. Drilling Co., 
Monroe, N. Y. The borings were ori gi na lly p 1 anned to be completed with a 
hollow stem auger. However, because of the hardness of the till and the 
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abundance of bou 1 de rs, a mud rotary set-up, using water as the dri 11 i ng 
fluid, was required. The locations of the test borings (Figure III-6) were 
chosen based on chemical and geological data gathered in the test pit inves­
tigation. Two test borings (TB-1 and TB-8) were located at sites where no 
PCE contamination was expected, to check background levels in the ground­
water. Two test borings (TB-3 and TB-5) were placed on either side of the 
parking lot to monitor groundwater in the vicinity and one was placed down­
gradient of the parking lot near the test pit where a "chemical" odor was 
discovered (TB-4) . Two test borings were a 1 so p 1 aced on the northwestern 
side of the p 1 ant to investigate the poss i bi 1 i ty of contaminant migration 
between the 'General Switch property and the Parella property (TB-2 and 
TB-7). 

All of the test borings were drilled and sampled continuously from the 
ground surface to bedrock. In a 11 of the borings, at 1 east five feet of 
rock was drilled or several feet of rock were cored to confirm the bedrock 
surface. Rock cores were taken from TB-1, TB-6 and TB-8 to allow a visual 
inspection of the rock type and degree of weathering and fracturing in the 
rock. All three rock cores were taken with a five foot long, l 1/211 diame­
ter core barrel supplied by Kendrick Drilling Co. 

The soil was sampled with a 2 foot split spoon sampler and blow counts 
were recorded for each six inch interval. A standard 140 lb. drop hammer 
was used to drive the split spoon through the till. An attempt was made to 
drive the spoon the full 24 inches at each sampling interval, but the pre­
sence of cobbles and boulders frequently made this difficult. 

The contents of each spoon were carefully described and logged and 
pictures were taken when time allowed. Portions of each sample were placed 
in a VOA vial and a sample bottle. The bottles were labeled and placed on 
ice as soon as possible. In some cases, the sample recovery was large 
enough so that a third sample could be taken for grain size analyses. 

OVA headspace analyses were completed on all the VOA vials. This data 
is presented in the next section and aided in screening the soil samples 
that were sent to the laboratory for chemical analyses. 
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3. Results 

The test boring logs compiled during drilling and sampling are found in 

Appendix B. The data from the test borings was used to generate the cross­

sections found in Chapter IV. 

The till in the General Switch area is fairly consistent in color and 

texture. Orange-brown till consisting of fine sand and silt is generally 

found near the top of the profile. The till tends to get slightly more 

clay-rich and the boulders increase in abundance further down in the pro­

file. In some borings, a gray clay layer with abundant fractured shale 

fragments overlies the fractured shale bedrock. In all test borings, at 

least 1 to 2 feet of fractured shale were encountered on top of fresh, gray 

shale bedrock. The rock cores showed that . the gray shale was frequently 

interfingered with a harder, slightly coarser siltstone or graywacke unit. 

A 11 the sp 1 it spoon samples taken in the ti 11 were relatively dry. 

Samp 1 es from sha 11 ow depths tended to be very dry and those from deeper in 

the till were slightly moist. Moisture content increased with proximity to 

bedrock, but no saturated ti 11 sample was found in any test boring. The 

till in the study area ranges in thickness from 5 to 36 feet and generally 

thickens toward the west. A more thorough discussion of the geology will be 

presented in the next chapter. 

F. Soil Sampling and Chemical Analyses 

1. Purpose 

Soil samples were collected and analyzed in order to determine the 

aerial and vertical extent of PCE contamination in the study area. Samples 

were selected for laboratory analysis based on an OVA qualitative pre­

screening procedure conducted in the field. 
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2. Procedures 

All of the soil sample bottles and VOA vials were prepared and supplied 

by Princeton Testing Laboratories, Princeton, New Jersey. As previously 

described, one sample bottle and one VOA vial was taken for each sampling 

interval in the test pits and the test borings. The samples were placed on 

ice and Organic Vapor Analyzer (OVA) pre screens were performed on a 11 the 

samples within twelve hours of collection. 

The OVA has two modes of operation, a survey mode and a gas chroma­

tograph (GC) mode. The prescreeni ng procedure uti 1 i zes the OVA in the 

survey mode to identify soil samples containing volatile organic hydro­

carbons. The limits of detection on the OVA range from 1 ppm to 1000 ppm. 

The VOA vials were prepared for analysis by placing them in a constant tem­

perature bath at 40-50°C to drive the volatiles into the air space (head­

space) remaining in the vial. A 100 ul injection was taken from the head 

space in each vial and injected into the OVA. . 

Once the prescreens were finished, samples containing more than 10 ppm 

volatile organic hydrocarbons were analyzed on the OVA in the GC mode. 

These analyses provided positive confirmation of the presence of PCE in the 

soil. All OVA/GC analyses were performed using a T-8 column, enclosed in a 

portable isothermal pack (PIP). The PIP has a hollow core which may be 

filled with ice or hot water. By keeping the column at a constant temper­

ature, the PIP provides for better separation of the components in the gas 

sample. A strip chart recorder was hooked up to the OVA to record each 

chromatogram. Ideally, each component in a gas sample can be identified by . 

its characteristic elution times in a given chromatographic column. 

Based on the OVA pre screens, samp 1 es were chosen for quantitative 

laboratory analyses. The samples were chosen to cover as much of the study 

area as possible, especially in areas around the parking lot where high 

readings on the OVA were found. Background samples were also chosen from 

TP-7, TB-1 and TB-8. Sixteen samples from the test pits and thirty-three 

samples from the test borings were analyzed. In addition, three samples 

were sent to the lab for volatile organic priority pollutant scans. All the 
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samples were packed in ice and shipped in a sealed cooler to Princeton 
Testing. Three shipments were sent so that all of the samples were analyzed 
within a week of collection. 

3. Results 

OVA and Gas Chromatograph Analyses. The results of the OVA prescreens 
of the test pit samples are shown in Table III-1. The samples containing 
the highest levels of volatile organic hydrocarbons were found in TP-2, 
TP-6, TP-9 and TP-10. All of these pits are located in the parking lot area 
of GSC (Figure III-5). As previously mentioned, the source of this con­
tamination may be spills or leaks from tank trucks. Although buried drums 
were found in TP-2 and TP-10, they were empty or only partially filled with 
paint sludge and no other containers were fOtJnd that might hold liquid PCE. 
Some contaminated soil samples were also found in TP-5, on the southern edge 
of Parella 1 s property. TP-5 was the only test pit where bedrock and flowing 
water was encountered. It was noted at the time of excavation that this 
particular pit had a "chemical" odor. 

The results of OVA/GC analyses on the test pit samples were only 
qualitative and a summary of the elution times noted for each peak in each 
sample is shown in Table III-2. Copies of all the strip chart records are 
contained in Appendix E and Figure III-7 shows the GC peaks obtained from 
three of the samples. A sample of pure PCE was initially analyzed on the 
gas chromatograph to determine its elution time. The elution time was 
measured at l minute 45 seconds on 8-29-84, and l minute 54 seconds on 
8-31-84; the variation was probably due to temperature differences in the 
PIP. All of the samples were run through the column for at least three 
minutes to insure that the OVA picked up all the PCE and then the column was 
backflushed for the same amount of time. The OVA/GC analyses of 19 of the 
test pit soil samples and the PCE from the plant indicated the presence of a 
peak eluting with the same retention time as the PCE standard (Table III-2). 
In addition, several other compounds were noted in samples SE, 6F, 1002 and 
the paint sludge in one of the drums from TP-10. About half of the samples 
analyzed contained an additional compound with an elution time (1 minute six 
seconds to 1minute18 seconds) similar to that found in the paint sludge. 
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·1 

·I TABLE III-1 

OVA PRESCREEN OF TEST PIT SAMPLES 

'.I 
(Volatile Organic Hydrocarbon Values in ppm) 

II Sample No OVA Reading Sample No OVA Reading Sample NO OVA Reading 

1A 10 4A 9 7A 100 
·1 18 11 48 20 78 1.5 

lC 5 4C 2 7C 10 

'I 10 4 40 7 70 10.5 
1E1 3 4E 100 · 7E 5 

I 1E2 10 
SC 100 SA 11 

2A1 40 SD 10 SB 9 

I 2A2 200 SE 3SO SC 11 
28 3.S 

·I 2C 400 6A 1,000+ 9A S.4 
68 100 98 200 

3A 0 6C 130 9C 20 

382 16 60 730 90 8. S 
3C 1 6E 820 9E 5.S 
30 70 6F 1,000+ 
3E 14 lOA 100 
3F 4 108 20 
3G 100 lOC 11 

1001 700 

1002 1,000 
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!·1 
;I TABLE III-2 

OVA-GAS CHROMATOGRAPH PEAK RETENTION TIMES FOR TEST PIT SAMPLES 

11 
(Values are Elution Times in Minutes and Seconds) 

(PCE) 
Date Sample Peak 1 Peak 2 Peak 3 Peak 4 Backfl ush+ 

'I 8-29 2A2 0:12 l:OG 1:4S Clean 

8-29 2C 1:4S Clean ., 
8-29 3D 1:4S Clean 

8-29 3G 1:4S Clean 

8-29 48 1:4S Clean 

II 8-29 4E 1:4S Clean 

8-29 SC 1:4S Clean 

'I 8-29 SE 0:37 1:10 1:4S Clean 

8-29 GA 1:4S Clean 

8-29 GB 1:4S Clean 

8-29 GC 1:4S Clean 

8-29 GD l:OG 1:4S Clean 

8-29 GE 1:09 1:4S Clean 

8-29 GF 0:3G l:OG 1:4S Clean 

8-31 7A 1:54 Clean 

8-31 98 l:lS 1:54 Clean 

8-31 lOA 1:18 1:54 Clean 

·.I 8-31 lODl 1:18 l:S4 Clean 

8-31 10D2 0:10 0:28 1:12 l:SO Shows Peaks* 

8-31 PCE from Plant O:lS 0:48 1:54 Shows Peaks* 

8-31 Drum Sludge 1:12 1:48 Clean 

*Peaks indicate presence of compounds heavier than PCE. 
+Clean backflush indicates that no compounds heavier than PCE are present 

in the sample. 
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None of the backflushes on these samples contained any peaks with the excep­
t ion of 1002 and the PCE from the pl ant. The presence of peaks in the 
backflush indicate that some heavier molecular weight compounds are present. 

The data from the OVA prescreens of the test boring samples is shown in 
Table III-3. For the most part, the test boring samples contained low 
levels of volatile organics. Higher concentrations of volatile organics 
were found at depth in TB-3 and TB-5, both of which are located near the 
parking lot (Figure III-6). The contamination was usually highest in the 
ti 11 just above the bedrock, and little contamination was found near the 
surface in these test borings. The same is true in TB-4 which was located 
near the southern edge of Parella 1 s property (near TP-5). In TB-4, volatile 
organic concentrations gradually increased until they reached their highest 
level in the till lying directly over the shale bedrock (Table III-3). 

Since the majority of the samples from the test borings contained less 
than 10 ppm volatile .organics and since GC work had previously confirmed the 
presence of PCE in the test pits, none of the samples from the test borings 
were analyzed on the OVA in the GC mode. 

Laboratory Analyses. The results of the chemical analyses performed by 
Princeton Testing are shown in Tables III-4 and III-5. The limit of detec­
tion on tetrachloroethylene is 0.010 ppm. The values shown in these tables 
cannot be compared to the OVA prescreen data since the later did not use a 
quantitative methodology. However, the general ~rends indicated by the OVA 
prescreen data are confirmed by the laboratory analyses . 

In Table III-4, the data from the test pit samples as well as the 
priority-- pollutant scans are listed. The most contaminated samples~ 2A2, 
2C, 6A, 6F, 98, lOA, 1001, and 1002 are all from test pits located in the 
parking lot (Figure III-8). In general, the test pit samples from outside 
of the parking lot contain low levels of PCE. The priority pollutant scan 
showed that several other organic compounds are present in the study area. 

---However, the only chemical that showed up in significant concentrations was 
1,2 -trans-dichloroethylene which was found in the paint sludge sample. This 
chemical is a common solvent and although it is listed as a priority 
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TABLE III-3 

OVA PRESCREEN OF TEST BORING SAMPLES 

.I 
(Volatile Organic Hydrocarbon Values in ppm) 

Sample No. OVA Reading Sample No. OVA Reading Sample No. OVA Reading 

·1 TBl-1 3. 7 TB3-1 4.8 TB6-1A 2.4 
TBl-2 1. 6 TB3-2 3.9 TB6-1B 0. 9 
TBl-3 1. 6 TB3-3 60.0 TB6-2 1. 3 
TBl-4 2.1 TB3-4 52.0 TB6-3 6.2 
TBl-5 1.1 TB3-5 15. 0 TB6-4 43 
TBl-6 0. 9 TB3-6 100.0 
TBl-7 0.9 TB3-7 3.6 TB7-l 0. 4 
TBl-8 2.3 TB7-2 2.1 
TBl-9 1. 3 TB4-1 3.4 TB7-3 No Sample* 
TBl-10 1. 7 TB4-2 5.2 TB7-4 0.6 
TBl-11 0.8 TB4-3 9. 4 TB7-5 1.8 

TB4-4 33.3 TB7-6 0.3 
TB2-l 1. 6 TB4-5 88 TB7-7 0.1 
TB2-2 0.6 TB4-6 100 TB7-8 0.2 
TB2-3 1. 3 TB4-7 3.8 TB7-9 0.3 
TB2-4 1. 6 TB7-10 0. 2 
TB2-5 1. 7 TB5-1 2.4 TB7-ll 0.3 
TB2-6 1.0 TB5-2 1.4 TB7-12 0.9 
TB2-7 1. 5 TBS-3 8.9 

l. TB2-8 0. 8 TBS-4 6. 4 TBS-lA 0. 4 
TB2-9 1.1 TBS-5 12 TB8-1B 0.3 
TB2-10 0.9 TBS-6 25 TB8-2 0. 2 
TB2-11 1. 2 TB5-7 320 TB8-3 0.2 
TB2-12 1. 2 TBS-8 9.3 TBS-4 0.2 
TB2-13 0.8 TBS-9 2.8 TB8-5 No Sample* 
TB2-14 1. 0 TB8-6 0.4 

TB8-7 0.2 
TB8-8 0.1 

*No sample was recovered from the split spoons . 
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TABLE III-4 

PRINCETON TESTING ANALYSES 
TE'.sT PIT SAMPLE'.$ 

Sample No. Depth (ft.) PCE ~ppm2 

2A2 2C 

3D 
3G 

4E . 

SC 

6A 
6F 

7A 

98 
9E 

lOA 
lODl 
10D2 

1-2 4.1 
4-6 13.0 

5-7 0.013 
11-13 0.014 

7-8 0.017 

1-2 0.15 

0-2 2,200. o. 
10-12 l. 5 

0-2 0.009 

2-4 0 .. 840 
8-10 0.045 

0-2.5 0.620 
6.5-7.5 0.670 
7.5-8.5 5.50 

VOLATILE ORGANIC PRIORITY POLLUTANT SCAN 
(Values in ppm) 

Limits of 
Detection Drum Sludge 

Chloroform 0.020 ND* 

Methylene Chloride 0.050 0.016 

Tetrachloroethylene 0.020 13.0 

1,2 Trans-
dichloroethylene 0.010 11. 0 

Trichloroethylene 0.020 0.260 

*Not detectable 

Replicate ~ppm2 

0.019 

lOD2 

1. 20 

0.10 

5.5 

ND* 

ND* 
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pollutant, there are no standards or regulations pertaining to acceptable 
exposure levels at the present time. 

The results of the chemical analyses performed on the test boring 
samples are shown in Table III-5 and Figure III-9. With one exception, the 
concentrations of PCE in the test boring samples were all less than 1 ppm. 
Although the levels of PCE contamination are fairly low, it does appear to 
be consistently distributed through the soils in the area south and south~ 
east of the plant. The samples containing the highest levels of PCE are 
TB-3, TB-4 and TB-5, all of which are located within 100-150 ft of the 
parking lot (Figure III-9). The PCE concentrations in TB-4 and TB-5 show 
small increases with depth, the highest reported PCE concentration was 3.2 
ppm in TB-5 at a depth of 10-12 feet (Figure III-9). ·The low levels of PCE 
contamination were probably introduced into the subsurface soils during the 
drilling process. The drill rig picked up small amounts of PCE in the park­
ing lot and through the drill rods transferred low levels of contamination 
into the soil. The area on the western side of the plant is generally free 
of PCE contamination with the exception of the surface sample from TB-2. 

G. Permeability Measurements and Grain Size ·Analyses 

1. Purpose 

Three methods were used to evaluate the permeability of glacial till at 
the General Switch site. Direct -measurements were made by tests on bulk 
soil samples and by slug tests. An indirect assessment of permeability was 

also made using grain size analyses. This information was essential to 
evaluate the potential for contaminant migration through the till. 

2. Procedures 

Grain Size Analyses. Soil samples were collected from five different 
test borings and one test pit for grain size analyses. Five samples from 
TB-8, six samp 1 es from TB-5, e 1 even samp 1 es from TB-2 and one samp 1 e each 
from TB-6, TB-7 and TP-5 were analyzed to determine whether the grain size 
distribution changed appreciably with depth or between test borings. Since 
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Sample No. 

TBl-1 
TBl-2 
TBl-6 
TBl-11 

TB2-3 
TB2-6 
TB2-8 
TB2-12 

TB3-l 
TB3-2 
TB3-3 

, TB3-4 
TB3-5 

TB4-2 
TB4-3 
TB4-4 
TB4-5 
TB4-6 

TB5-3 
TB5-5 
TB5-6 
TB5-7 

TB6-1A 
TB6-2 
TB6-3 

TB7-2 
TB7-5 
TB7-10 

TB8-2 
TBS-10 

LT = Less than 
NO = Not Detectable 
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TABLE III-5 

PRINCETON TESTING ANALYSES 
TEST BORING SAMPLES 

Depth (ft.) PCE (ppm) 

0-2 NO 
0-2 0.018 
8-10 NO 
18-20 LT 0.010 

2-4 0.140 
8-10 NO 
13-15 NO 
25 . 5-27.5 0. 017 

0-2 0.330 
0-2 0.170 
2-4 0.430 
4-6 0.300 
6-8 0~320 

0-2 0.058 
2-4 0.120 
4-6 0.330 
6-8 0.560 
8-10 0.650 

2-4 0.078 
6-8 0.30 
8-10 0.70 
10-12 3.2 

0-2 0.090 
2-4 0.020 
4-6 0.055 

2-4 NO 
8-10 NO 
18-20 0.006 

2-4 NO 
14-16 NO 

Replicate (ppm) 

LT 0. 010 

NO 

0. 50 
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the glacial till appeared to be fairly uniform from boring to boring, only 
spot samples representative of the soils at these locations were taken from 
TB-6, TB-7 and test pit 5. 

The samples_ were placed in driller's bottles and shipped in sealed 
boxes to J&L Testing Company, Bridgeville, Pennsylvania. The grain size 
analyses included seive and hydrometer testing according to the procedures 
outlined in ASTM D-422-63-72. 

Bulk Soil Samples. The original work plan called for the collection of 
both Shelby tubes and bulk soil samples for permeability testing. Unfor­
tunately, it was impossible to obtain Shelby tube samples because the till 
was too hard and contained too many cobbles and boulders. The Shelby tubes 
are constructed of thin walls that crumple when pushed into rocky material. 

Two bulk soi 1 samples were collected at the General Switch site from 
TP-11 and TP-12 (Figure III-5). Since most of the contamination found at 
the plant was in the vicinity of the parking lot, site TP-11 was chosen to 
determine the permeabi 1 i ty of the geo 1 ogi c materi a 1 underlying the parking 
lot. The permeability value would then allow an assessment of the potential 
for contaminant migration from the parking lot to the bedrock aquifer. The 
sample collected from TP-12 was taken at a depth and location representative 
of most of the glacial till underlying the General Switch plant. 

In TP-11, the backhoe operater used the backhoe to collect a bulk 
sample from the gray clay layer found 2 feet from the surface. The sample 
was wrapped in cheese cloth and coated with melted wax to keep the sample 
intact and prevent it from drying out. 

In TP-12, two bulk samples were recovered, one from about 8 feet and 
one from 10 feet. These samples were carved out of the bottom and side of 
the test pit by hand and were removed with a considerable effort to maintain 
sample integrity. Even at a depth of 10 feet, the soil was fairly dry and 
cracked easily. Both samples were brought to the surface, covered with 
cheese cloth and sealed with melted wax. In a further effort to protect the 
samples, they were also wrapped in aluminum foil and taped. 
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All three samples were delivered the following day to the Clifton 
Laboratory of Woodward-Clyde in Wayne, New Jersey. The samples were trimmed 
to the appropriate size and placed in a permeability cylinder for triaxial 
permeability tests. Ideally, natural conditions are reproduced as closely 
as possible in the cylinder with respect to sample orientation and confining 
pressure. All three axes of the sample were subjected to an effective 
confining stress of 5 to 7 psi which was chosen as representative of the 
pressure exerted on till at a depth of 8-10 feet. It was possible to orient 
s'ample 12A because it was removed from the pit by hand. However, sample 11 
could not be oriented because the proper samp 1 e orientation was lost when 
the backhoe removed the sample from the pit. In addition, it was necessary 
to saturate the samples before the permeability test began because the till 
underneath General Switch was unsaturated. 

Slug Tests. One, limited in-situ well slug test was performed. Moni­
toring we 11 5 was chosen for the s 1 ug test because it was a dry we 11 and 
could not be sampled. 

Slug tests may be conducted using either a falling head or a constant 
head method. In a falling head test, the well is filled with water and the 
time it takes for the water level to drop to the top of the screen is re­
corded. In a constant head test, the water level is kept constant by con­
tinually adding water and the amount of time it takes to add a certain 
volume of water is recorded. In order to accurately measure permeability by 
these methods, it is necessary for the gravel pack and the surrounding till 
to be saturated. Otherwise, when water is poured down the we 11 , ·the rate at 
which it moves into the unsaturated soil pore space is a function of the 
amount of empty pore space rather than permeability. Unfortunately, the 
till and the gravel pack in well 5 were unsaturated and it was unfeasible to 
saturate them because of the low permeability of the till. Distilled water 
was used to avoid the chance of introducing any unknown contaminants into 
the groundwater. Initially, one gallon of distilled water at a time was 
poured in the well and the water level was measured. After 7 gallons of 
distilled water were added to the well, and the water level was at the top 
of the well, a falling head test was conducted. Constant head tests were 
conducted during the addition of the next 8 gallons of distilled water. In 
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these tests, the water level was held constant at the top of the pipe and 

the length of time it took to add one gallon of water was recorded. 

3. Results 

Grain Size Analyses. The results of the grain size analyses are repre­

sented graphically in distribution curves contained in Appendix C. An 

examination of this data indicates changes in the grain size distribution 

with depth and some variability Yrom test boring to test boring. In TB-8, 

all five samples ranging in depth from 2 to 14 feet contain approximately 50 

percent clay, and there is only a small amount of variability with depth. 

In TB-5, the amount of clay in the samples ranges from 20-30 percent and 

there is more vari abi 1 i ty with depth in these samp-1 es than at other 1 oca­

t ions. However, the samples get slightly .coarser with depth. In TB-2, 

where the samples range in depth from 0 to 32 feet, there is a considerable 

amount of variability in the grain size distribution. The amount of clay in 

the samples ranges from 12 to 70 percent with clay-rich samples coming from 

the intervals of 10-17 feet and 28-32 feet. In a general sense, the samples 

get slightly finer with depth. 

Bulk Soil Samples. Only two of the three bulk soil samples collected 

for triaxial permeability tests could be used. All of the samples were of 

quest ionab 1 e qua 1 i ty because of the fri ab 1 e nature of the ti 11 and the 

cracks that had deve 1 oped due to digging, handling and 1 ab trimming. How­

ever, tests were run on sample ll and -sample 12A. 

-7 The results of the test indicated a permeability of 1.3 x 10 cm/sec 
in sample 11 and 6.4 x 10-7 in sample 12A. These values may be slightly 

high because the samp 1 es were first saturated and because of the sma 11 

cracks and fractures that were artifically introduced into the till before 

the test was performed. The original data and suD111ary sheets are contained 

in Appendix C. These values are fairly typical of glacial till in the 

northeastern United States, and the till may be described as having a very 

low permeability (Terzaghi and Peck, 1967). 
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Slug Tests. The data from the falling head and constant head tests is 
shown in Table III-6. Unfortunately, permeability values could not be 
calculated because the data indicates that the gravel pack and the till 
surrounding MW-5 remained unsaturated. The unsaturated nature of the till 
is shown by the fact that the length of time it took to add one gallon of 
water to the well consistently increased in the constant head tests. Fur­
thermore, if the till had been saturated, the results of the falling head 
tests would have been more similar. The very low permeability of the till 
made it impossible to saturate the till or use the results of the slug test. 

H. Monitor Well Installation and Development 

1. Purpose 

Monitor wells were installed in each of the eight test borings drilled 
by Kendrick Drilling. All of the wells were screened in the glacial till, 
just above the bedrock-till contact. The wells were installed to provide 
the necessary hydro 1 ogi ca 1 and chemi ca 1 data to determine the groundwater 
flow direction and the extent of PCE migration in the glacial till. 

2. Procedure 

The locations of the monitoring wells are shown in Figure III-10. 
Seven of the wells were constructed of 5 ft, 10 slot, wire-wrapped stainless 
steel screens and 211 diameter galvanized steel riser pipe. In one test 
boring (TB-6) , the depth to bedrock was so sha 11 ow that a 2' 211 

, 20 s 1 ot 
wire-wrapped stajnless steel screen was used instead. The galvanized steel 
riser pipe was joined by threaded flush joints and sealed with teflon tape. 
Stainless steel was used for all monitoring wells. 

The procedure followed for well installation was the same in each test 
boring. Each bore hole was filled with several feet of bentonite pellets 
until the bedrock-till interface was reached. When the bentonite pellets 
come into contact with water, they expand to fill all available space and in 
the process create a seal. An inch or two of gravel (Morie No. 2) was 
.poured on top of the bentonite to provide a base on which to set the screen. 
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TABLE III-6 

RESULTS OF FALLING HEAD AND CONSTANT HEAD PERMEABILITY TESTS 
FALLING HEAD TESTS 

Test 1 ~10:45 AMl Test 2 ~11:15 AMl 
Time (secs) Water Level Below TOC (ft) Time (secs) Water Level 

60 0.64 20 0.31 
80 1.08 40 0.75 

100 1. 53 60 1. 0 
120 2.09 80 1.41 
150 2.67 100 1.81 
180 3.13 120 2.12 
240 3.82 140 2.52 
330 5.45 160 2.80 
420 6.47 210 3.51 
540 7.38 240 4.15 

270 4.64 
330 5.0 
390 5.80 

450 6.42 
510 6.97 
570 7.46 
630 7.82 

CONSTANT HEAD TESTS 

Volume of Water Added Time ~secl 

1 Gall on 200 
1 Gallon 200 
1 Gallon 220 
1 Gallon 230 
1 Gallon 240 
1 Gallon 260 

Below TDC (ft : 
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A 211 diameter screen and riser pipe was then set in the ho 1 e and he 1 d in 
place while more gravel was poured in the annulus. The gravel pack extended 
the full five foot interval of the screen in each well and approximately 2 
ft above that. A second 1-2 ft layer of bentonite pellets was added on top 
of the gravel pack to prevent grout materials from percolating through the 
gravel into the well . 

A cement s 1 urry mixture was poured on top of the bentoni te 1 ayer to 
within 1-2 ft of the top of the bore hole. A 411 diameter, 5 ft long protec­
tive s tee 1 casing was then set into the ho 1 e and grouted in pl ace with 
cement. A cement pad was also constructed outside of the casing to prevent 
any surface water from draining directly into the well. In seven of the 
wells, there was a 2-3 ft stick up on the riser pipe and the outer protec­
tive casing usually sat 2-3 inches above the top of the pipe. One of the 
wells (MW-8) was located in a parking lot and was therefore finished flush 
to the ground and covered with a manhole cover. All eight wells had locking 
caps and locks. 

An attempt was made to develop all the wells with compressed air. The 
purpose of well development is to create a good hydraulic connection between 
the well and the aquifer i-n which it is screened. However, it was difficult 
to develop wells in the study area because water movement tended to be slow 
due to the very 1 ow permeability of the ti 11. 

It was initially assumed that most of the water in the wells was left 
over from drilling. An air compressor was used to blow water out of each 
wel 1 on September 13, 1984. Water level measurements were made prior to 
blowing out the well and immediately afterwards, and the water levels were 
monitored in all the wells for the next several days. Adequate recharge for 
development was only encountered in MW-2 and MW-7, and wells 5 and 8 were 
dry after the attempt to deve 1 op them. The movement of water around the 
rest of the wells was too slow for adequate development. 

3. Resott.s. 

Records were kept on all the well installation procedures. Well con­
struction diagrams for MW-1 to MW-8 are shown in Figures III-11 to III-18. 
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These diagrams contain information pertaining to depth to bedrock, placement 
of screens, thickness of bentonite seals, etc. 

The water levels in most of the wells (excluding MW-5 and MW-8) slowly 
recovered after we 11 deve 1 opment. This recovery indicates that either 
water is flowing horizontally through the till or water is leaking upwards 
from the bedrock into the well screen. The hydraulic heads in MW-2 and MW-7 
are fairly high and it seems more likely that water is leaking from the 
bedrock. This mechanism will be discussed more fully in the next chapter . 

Since MW-2 had enough recharge for well development, a decision was 
made to try and fully develop it on September 14, 1984. The air compressor 
was set up on the well for about two hours. At the end of this period, 
water coming from the well was fairly clear. Water level measurements taken 
on September 14, 1984 show the effect of pumping MW-2 on MW-7 (Table III-7). 
Apparently, MW-2 and MW-7 are in hydraulic connection and the cone of 
depression created by developing MW-2 extended to MW-7. The recovery of 
MW-7 was slow enough that the effect of pumping in the morning of September 
14, 1984 could still be measured late in the afternoon. 

I. Casing Elevations and Water Level Measurements 

1. Purpose 

In order to construct accurate water level maps, all the well casings 
were surveyed and water level measurements were taken twice a day for three 

days. The survey data was also essential for constructing a topographic map 
and a bedrock elevation map for the study area. 

2. Procedures 

Casing Survey. The casing survey was conducted with an auto-level by 
FCHA. The General Switch well was chosen as a benchmark and was included in 
both survey loops needed to cover the study area. At the conclusion of each 
loop, the first and last elevations measured were compared to evaluate the 
accuracy of the data. Both loops were closed within 0. 01 foot. The dis­
tances between turning points and instrument points were either paced off or 
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measured with a tape. All of the elevation data was then used to compile 

approximate topographic and bedrock elevation maps . 

Water Leve 1 Measurements. The first comp 1 ete round of water 1eve1 

measurements were taken at the General Switch site on September 13, 1984. 

An M-scope was lowered from the top of the casing down the well and when the 

electrode came into contact with water, an audio signal was emitted from the 

instrument. The M-scope was also used to sound the bottom of the well . 

Water level measurements were made before and after well development on 

September 13, 1984, and twice on September 14, 1984. Another round of 

measurements were made on September 19, 1984 when the monitor wells were 

sampled. 

3. Results 

Casing Survey. The results of the casing survey· are shown in Table 

III-7. The well elevations were taken from the top of the galvanized steel 

pipe in feet above mean sea level . In the proces of surveying the wells, 

enough elevations were collected from around the site to construct an ap­

proximate topographic map, shown in Figure III-19. An approximate bedrock 

elevation map was also constructed from the survey data and depth to bedrock 

data. This map (Figure III-20), is based upon contour mapping of 9 data 

points and suggests the presence of a shallow bedrock trough underneath the 

GSC plant which trends approximately northeast-southwest. 

Water Level Measurements. The water levels measured in all eight 

monitoring wells from September 13, 1984 to September 19, 1984 are shown in 

Table III-7. Small changes were observed in the water level measurements 

during the study period. With the exception of the measurement in ftffl-7 on 

the afternoon of September 14, 1984, these 1eve1 s reflect natura 1 fl uctu­

ations in the water levels due to rain fall, evaporation or changes in 

humidity. An approximate water level contour map was constructed from the 

data ga.thered in the morning of September 14, 1984 (Figure III-21). The 

direction of flow is at right angles to the contours and is indicated by the 

arrows on Figure III-21. The flow directions probably reflect gradients in 
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TABLE III-7 

WELL CASING ELEVATIONS AND WATER LEVEL MEASUREMENTS 

Casing Depth (ft) Water Level Measurements ~ft~** 
Well Elevation to Bottom 9-14-84 9-19-84 

No. (ft above MSL) of Well 9-13-84 AM PM AM PM 

1 648.17 21.43 18.01 16.43 16.58 16.90 16.99 

2 635.05 39.01 20.33 20.03 19.42 20.34 20.25 

3 622.29 13.10 12.21 12.24 12.11 12.32 12.43 

4 615.29 10.83 10.20 9.87 '9. 90 10.28 10.83 

5 623.95 13.21 13.11 13.07 Ory Ory Ory 

6 620.60 7.01 6.23 4.94 4.35 4.59 4.51 

7 624.77 20.19 12.80 10.83 19.13 11.11 11. 07 

8 651.17 14.06 Dry Dry Dry Dry Ory 

* Casing measurement point elevation 
**Depth to wall as measured from casing measurement pofnt 
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the hydrologic zone from the base of the till to shallow bedrock. Since the 
till was unsaturated, it appears that water from the bedrock aquifer leaked 
into the monitoring wells and produced the observed water levels. This 
mechanism will be discussed more fully in the chapter on geology and hydro l­
ogy. 

J. Monitor Well Sampling and Chemical Analyses 

1. Purpose 

At the General Switch site, only six of the eight monitoring wells 
contained water (TB-5 and TB-8 were dry) and only one of the six wells 
yielded enough water for adequate development and cleaning prior to sam­
pling. Despite reservations pertaining to . the quality of the data that 
might be collected from the wells, a sampling program was initiated. It was 
thought that the additional information might provide some insight into the 
distribution of contaminants in the subsurface environment. 

2. Procedures 

Prior to well sampling, eight bottom loading stainless steel bailers 
were disassembled, cleaned in detergent, rinsed twice in distilled water and 
once in acetone. The hailers were allowed to air dry, reassembled and then 
wrapped in aluminum foil. During the well sampling, the same sample bailer 
was used for bailing and sampling each well. 

The same sampling procedure was followed at each well. A water level 
measurement was taken and the amount of water in the well, in gallons, was 
calculated. Then, the number of bails necessary to remove three standing 
we 11 volumes of water was ca 1 cul ated and attempt was made to remove that 
amount of water. It is standard practice to remove three well volumes where 
possible to insure that the water sample will be from the geologic formation 
and not from standing water in the well. The wells at sites MW-1, MW-3, 
MW-4, MW-6 and MW-7 were ba i 1 ed dry. Recovery was so s 1 ow that the wells 
were locked, with the bailers inside, to await recovery. No attempt was 
made to sample either MW-5 or MW-8 because these wells were dry. MW-7 was 
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the only well where it was possible to bail three well volumes of standing 
water before sampling. 

After all the wells were bailed, a second circuit was made to collect 
water samples. About 1~-2 hours elapsed between the time of bailing and the 
time of sampling, and that was sufficient for recovery of enough water for 
sampling in all of the wells. Two VOA vials (30 ml) were filled for each 
well and a separate bail was used to fill each vial . At MW-1, only one VOA 
vial was obtained because the teflon check valve on the bottom of the bailer 
was jammed open. All of the VOA vials were immediately labeled and placed 
on ice. They were delivered to the Princeton Testing Laboratory on Septem­
ber 20, 1984. 

3. Results 

The results of the shallow monitor well sampling as well as notes on 
the quality of development and recovery in each well are shown in Table 
III-8. As previously mentioned, the usefulness of this data may be limited 
by the fact that only one of the wells (MW-2) had adequate recharge for 
deve 1 opment and cleaning. It should be emphasized that these wells a re 
probably receiving water from the already contaminated bedrock aquifer . The 
mechanism by which water leaked from the bedrock into these we 11 s will be 
discussed more fully in the next chapter. The highest levels of PCE contam­
ination are found in TB-3 and TB-4 which are both within about 100 feet of 
the parking lot. The levels decrease away from the parking lot, although 
the area to the south and southeast appears more contaminated than the area 
to the west. The general trends are very similar to those obtained from 
analyses of the test boring samples. 

K . . Potable Well Sampling 

1. Purpose 

Potable wells in the vicinity of General Switch were sampled monthly 
from June 1984 to September 1984 to monitor the concentrations and migration 

of PCE in the bedrock aquifer. 
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TABLE III-8 

PRINCETON TESTING ANALYSES: MONITOR WELL SAMPLES 
(PCE VALUES IN ppm) 

Concentration Quality of Development 
(9-19-84) and Recovery in Well 

0.001 Limited development, Slow recovery 

0.350 Full development, Good recovery 

27.0 Poor development, Poor recovery 

15.0 Poor developm~t, Poor recovery 

Dry Poor. development, No recovery 

0.076 Poor development, Slow recovery 

0.034 Limited development, Slow recovery 

Dry Poor development, No recovery 
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2. Procedures 

The potable wells were sampled according to procedures established by 
USEPA during their previous potable well sampling trips. 

Ten to twenty-five potable wells were sampled on a monthly basis. At 
each house, the closest tap to the well head was run for 15 minutes to 
evacuate the well and water distribution system prior to sampling. The 
samples were collected directly from the tap in standard 40 ul VOA vials, 
and the vials were carefully capped to eliminate air bubbles in the samples. 
The samples were preserved on ice from the time of collection until arrival 
at the laboratory. One or two replicates, one trip ·blank and one field 
blank were included in each monthly round of sampling. Unfortunately, no 
trip blanks or water for field blanks were .provided by the laboratory for 
potable well sampling on August 28, 1984. 

3. Results 

The results of the potable well sampling program as well as the range 
in PCE values in samples collected by EPA/NYSDOH are shown in Table III-9. 
During the ·four months of samp 1 i ng the most contaminated we 11 s encountered 
were at the homes of: Ruppert, Liska, Barry, Stout, Parella; General Switch 
and Lewis. With the exception of Liska and Lewis, all the other wells had 

previously been identified as contaminated with over 50 ppb of PCE (Table 
III-9). PCE concentrations in excess of 50 ppb were first noticed in the 
Lewis and Liska wells on July 17, 1984. Another set of samples were taken 
on August 28, 1984 to confirm the previous results. When the results of the 
August 28, 1984 sampling trip were received, the Liska and Lewis homes were 
put on alternate water. Aside from the wells mentioned above, all the other 
wells in the General Switch vicinity remained uncontaminated (Table III-9). 

In genera 1 , the concentrations and di stri but ion of PCE have changed 
very little since EPA's last samples were taken in March of 1984. The trend 

of PCE di stri but ion has remained in a northwest-southeast orientation and 
the contamination found in the Liska and Lewis wells conforms to this pat­

tern. 
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TABLE 111-9 

POTABLE WELL SAMPLING DATA 
rPcE values 1n ug711ter} 

EPA/NYSDOH** FCHA Potable Well Sam~ling Tri~s 
l0-17-83- 6-4-84- 7-17-84- 9-19-84-

Owner Street 4-19-84 6-5-84 7-18-84 8-28-84 9-20-84 

Knapp Highland ND-12 24 15 7 
Van Pelt Electric ND:-LTl ND ND 
Ogden Highland ND-LTl ND ND ND/0.1* 
Seeley Highland ND-LTl ND ND 
Gilbert Highland ND-LTl ND ND 0.2 
Cornelius Highland NAR ND/ND* 
Crooks Highland ND-28 LT 0.1 ND ...... ...... 
Tessler Highland ND ND ...... 

I 
U1 

Petrizzo Highland ND ND ~ 

' Fiore Highland ND-LTl 0.1 ND 
Heilfurth Commonwealth LTl ND ND 
McEntee Commonwealth ND-LTl ND 
Ruppert • Commonwealth ND-LTl ND 
Caspe Highland HAR ND 
Pitt Highland ND-165 ND 
Wegenroth Watkins HAR ND 
Brinkerhoff Commonwealth LTl ND ND 
Palermo Commonwealth LTl ND 
Berry Commonwealth LTl ND 
Varga Commonwealth LTl ND 
Prior King Press Watkins N0-2,3 1/NO* 2 

Holmes Watkins NO NO 
/ 
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TABLE III-9 (CONTINUED) 

POTABLE WELL SAMPLING DATA 
(PCE values in ug/liter) 

EPA/NYSDOH** FCHA Potable Well Sam~ling Tri~s 
10-17-83- 6-4-84- 7-17-84- 9-1 -84-

Owner Street 4-19-84 6-5-84 7-18-84 8-28-84 9-20-84 

Eckerson Highland ND ND ND 
Lopez , Commonwealth LT! ND 
Rasmus~en Watkins ND-12 ND 
Liska . Highland LTI-12 130 850/810* 
Nixdorf Highland ND ND ..... ..... 
Barry Highland 39-730 250 ..... 

I 
U1 

Osborne Highland 41-2400 34 U1 

Bliven Commonwealth ND-LT! ND 
Hoffman Commonwealth ND-LT! ND 
Winner Watkins ND-1.1 ND 
Stout Highland 2341-3500 3,500 
Lobb Highland 39-2500 46 
Janiak Highland ND-17 ND 
Parella Highland 1900-260,000 68,000/47,000* 
General Switch Highland 1100-3877 1,400 
Lewis Highland ND-49 107 120 
Rohanna Highland 5-78 4 13 
Radivoy Highland ND-4.5 2 
Huller Commonwealth ND-LT! ND 
CosmoOptics New Well Watkins ND 2 



Owner Street 

CosmoOptics Old Well Watkins 
Smith Highland 
Courteau Highland 
Perry Highland 
Reynolds Comonwealth 
Kieran Comonwealth ' 
Hawkins Commonwealth 
Shattuck Highland 
Estrada Highland 
Gady Highland 
Ward Wilkins 
Ebert Park 
Ouco Park 
Ruppert Highland 

Trip Blanks 
Field Blanks 

* Represents replicate analysis. 

------
TABLE 111-9 (CONTINUED) 

POTABLE WELL SAMPLING DATA 
(PCE values in ug/liter) 

EPA/NYSDOHu . FCHA Potable Well Sam~ling Tri~s 
10-17-83- 6-4-84- 7-17-84- 9-19-84-
4-19-84 6-5-84 7-18-84 8-28-84 9-20-84 

ND-6,...~ ND 
ND-LTl ND ND 
ND ND 
ND ND 
ND-LTl ND ND 
ND-LTl ND 
ND ND 
ND LT 0.1 
ND ND 
ND-LTl 0.1 
ND-2 ND 
ND LT 0.1 
ND LT 0.1 
7,000-13,985 14,000/18,000* 

ND ND ND 
ND ND ND 

**Column represents range in PCE values from EPA/NYSDOH sampling program. 
LT = Less than. 
NAR = No available range . 

...... 

...... ...... 
I 
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CHAPTER IV 

GEOLOGY AND HYDROLOGY 

A. Introduction 

In order to assess the potential for contaminant migration from the 
General Switch property through the glacial till, it is necessary to under­
stand the geology and hydrology of the area. The last chapter described the 
range of field investigations and laboratory analyses performed by FCHA as 
part of the work plan. The information obtained from"that work provides the 
basis for the following discussions of regional and site geology and site 
hydrology. 

B. Geolog,y 

1. Regional Geolog,y 

The Middletown area lies within the physiographic province known as the 
Valley and Ridge province. The area is underlain by alternating layers of 
hard sandstone and soft shale that were compressed and deformed by regional 
tectonic pressure exerted from the southeast. The deformation occurred 
during the Taconic Orogeny, approximately 450 million years ago. As a 
result of pressure from the southeast, the long axes of the folds in the 
rocks trend northeast-southwest. 

The stratigraphic units underlying the northwestern section of Orange 
County are part of the Normanskill Shale unit. The lower member of the 
Normanskill is the Mt. Merino Shale, and the upper member is the Austin Glen 
Grit and Shale. The combined thickness of these two members is thought to 
be between 8,000 and 9,000 feet. Stratigraphically above the Normanskill 
Shale is the Snake Hill Shale. 

Lithologically, the lower part of the Mt. Merino Shale is composed of 
medium-dark gray mudstone layers interfingered with layers of fine sand and 
silt. The upper part of the member is composed of thicker, more massive 
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beds of laminated sandy siltstone and finer layers of mudstone. The over­
lying Austin Glen member is composed of interbedded, massive dirty sand­
stones or graywackes and thinly-bedded fissile shales. Graywacke sections 
of the Austin Glen are medium gray and typically weather to a buff color 
with a 1/2 to 1 inch rusty-brown rim that is slightly porous. The lithology 
of the Snake Hill Shale is similar to that of the Austin Glen, although the 
graywacke beds are not as thick, nor as numerous. 

Ground moraine, or till, mantles most of the shale in the Orange County 
area. The till was deposited by southward moving glaciers during the Pleis­
tocene epoch. As the glaciers moved over the shale bedrock, the ice eroded 
and pi eked up weathered rock. When the glaciers retreated, this materi a 1 

was redeposited on the bedrock as an unsorted, unstratified mixture of clay, 
silt, sand, gravel and boulders. The till in this area has been referred to 
as "hardpan" because the large boulders make drilling difficult. In gen­
eral, till is considered to be a low permeability material, and is usually 
classified as more of an aquiclude _ than an aquifer. Published reports on 
till in southern New England show that hydraulic conductivity (permeability) 
values range from 4.3 x 10-6 to 9: 6 x 10-3 cm/sec with a median value of 7.2 
x 10-4 cm/sec (Wilson, et al., 1974). 

2. Site Geology 

The shale and siltstone bedrock in the General Switch area was tenta­
tively identified as the Austin Glen Grit and Shale member of the Norman­
ski 11 Shale. The bedrock outcrop on the southeastern side of the Industrial 
Place extension consists of massively bedded dirty siltstone that strikes 
approximately N63°E and dips 45 to 59°NW. None of the fissile shale layers 
were found at this outcrop. However, these layers are much less resistant 
to physical and chemical weathering than the massive siltstone. Sparse 
bedrock outcrops located in the Middletown vicinity (along 17M) contain 
i nterbedded 1 ayers of sha 1 e and s i 1 tstone and in most cases, the sha 1 e 
layers are highly weathered and fractured. 

Rock cores recovered during the test dri 11 i ng phase show a 1 ternat i ng 
layers of shale and siltstone. The layers range in thickness from one inch 



ii 
~1 

. I 
!I 

IV-3 

to one foot and may alternate on a scale ranging from several inches to one 
foot. The rock core recovered from TB-1 consists predominantly of shale 
with minor siltstone layers (Appendix 8). The core from TB-8 consists of 
about 60 percent shale with more numerous and thicker layers of siltstone. 
In contrast, the core from TB-6 consists almost entirely of siltstone. The 
driller at the General Switch site could frequently distinguish between the 
shale and the siltstone by changes in drilling rates and the color of drill 
chips. He noticed the alternating nature of shale and siltstone in most of 
the test borings . 

The rock cores a 1 so show discrete fractures and some sma 11 fracture 
zones. The discrete fractures are predominantly horizontal and located 
parallel to and along bedding planes. Some of these fractures probably 
developed as a result of coring, and some of them may have formed as a 
result of regional deformation during the Taconic Orogeny or more recently 
during the glacial retreat. Since the rock cores are only five feet in 
1 ength, it is di ff i cu 1 t to determine how extensive the zone of fractured 
bedrock is. However, based on information from private wells it must be 
several hundred feet deep. The degree of fracturing probably decreases with 
depth until somewhere in the vicinity of 600 feet, when the occurrence of 
fractures is rare (Frimpter, 1972). 

As previously mentioned in the report, an approximate bedrock elevation 
map was constructed from survey and test boring data. This map (Figure 
III-19) suggests that there is an apparent sha~low trough below the General 
Switch plant, that is oriented in an northeast-southwest direction. The 
trough lies approximately parallel to the long axes of folds in the area, 
and may have originated as a structurally w~ak area that was subsequently 
traversed and scoured out by the glaciers. Because of insufficient data, it 
is difficult to determine the aerial extent of this trough. 

Stratigraphically above the shale bedrock is a mantle of glacial till 
ranging in thickness from 5.5 feet in TB-6 to 36 feet in TB-2. The till is 
somewhat variable in color, ranging from gray to orange-brown. It is gen­
erally unsorted and unstratified and consists primarily of clay, silt and 
boulders. The permeability of the till is very low and the values range 
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from 1.3 x 10-7 cm/sec to 6.4 x 10-7 cm/sec. During the test pit and test 
boring phases, it was noted that the shallow till was quite dry and became 
only slightly moist at depth. 

The ti 11 in most of the test borings directly above the bedrock was 
gray in color and composed primarily of silt and clay. Abundant weathered 
shale fragments were usually found in this layer, and occasional pockets of 
coarse, orange-brown sand were also found . Twenty-three feet of this clay 
1 ayer were found in TB-2, but only 2-4 feet were found in the other test 
borings. The gray clay was usually very dense and quite cohesive . 

Orange-brown ti 11 1 i es above the gray ti 11 in a 11 the test borings. 
The orange-brown till was usually composed of fine sand and silt with some 
rock fragments. Occasional pockets of gray clay surrounding some of the 
larger boulders in the orange-brown till were noticed in several test pits. 
The orange-brown till was generally slightly coarser grained than the gray 
till and not quite as dense or cohesive. 

A genera 1 i zed cross-sect ion through the study area is presented in 
Figure IV-1. The cross-section is oriented in a northwest-southeast dir­
ection, approximately perpendicular to the trend of the apparent bedrock 
trough below General Switch. The till is thickest below and to the north­
west of the General Switch plant and thins towards the southeast. As men­
tioned, bedrock outcrops are found to the southeast of the plant beyond the 
Industrial Place Extension. The boundary between fractured and unfractured 
bedrock is uncertain since the longest core was only 5' in length, but the 
density of fractures probably gradually decreases with depth. 

C. Hydrology 

1. Surface Water Drainage 

During the time of the field investigation (August - September, 1984), 
no apparent surface streams drained the General Switch area. However, 
General Switch is situated on a southeasterly dipping slope and surface 
water must drain in that direction. Because of the low permeability of the 
till, most of the water probably travels as surface runoff. The surface 
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runoff probably collects in a low swampy area at the southeastern edge of 

the General Switch and Parella properties and may drain off to the south­

west. There is about 5.5 feet of very low permeability till over bedrock in 

this area and it is unlikely that surface water could reach the bedrock 

aquifer even where the till is thinner here than under the plant. 

2. Groundwater 

In the General Switch area, the till is acting as a confining layer and 

there is no water table aquifer in the shallow till soils at the site. This 

conclusion is substantiated by several pieces of evidence. First, all of 

the split spoon samples taken in the till were dry. Secondly, the water 

l eve 1 rose above the bedrock-till interface in every test boring, except 

TB-8. In TB-8, drill water was lost down the hole when bedrock was encount­

ered and during the water level measurements, MW-8 was consistently dry. 

The fact that the water 1eve1 rose above the till-bedrock interface i ndi­

cates the till has such a low permeability that there is almost no hydraulic 

connection between the two units. Furthermore, the low permeability o"f the 

till retards the movement of any significant quantity of water in the till 

itself. 

However, because the potentiometric surface is above the bedrock-till 

interface, an upward force is exerted by the water in the bedrock on the 

base of the till. As a result, some water appears to be pressed or leaked 

from the shallow bedrock aquifer into the base of the till. This mechanism 

accounts for the presence of water in the monitoring wells. When the wells 

were installed, the screens were- placed as deep as possible to insure the 

collection of any water flowing through the till. However, at the time of 

installation, the hyraulic properties of this boundary were unknown. The 

presence of drilling water in the test borings made it difficult to observe 

water leaking from the bedrock aquifer into the till. It was not until the 

we 11 s were evacuated and water 1eve1 measurements were taken that the 

leakage became recognizable. Water leaking from the bedrock aquifer into 

the deep till and the monitoring wells is the predominant _influence on all 

the groundwater and chemical data. 
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Flow Paths and Flow Directions. The permeability of the overlyi.ng till 

is so low that most of the rainwater falling on its surface will travel 

downgradi ent as surf ace run-off. The small component of water that pene­

trates the unsaturated till will travel in a predominantly vertical direc­

tion. However, since the till is a confining layer, there is almost no 

hydraulic connection between the till and the bedrock. Water traveling in 

the till-bedrock hydrologic zone appears to be flowing in a direction to the 

south and west (Figure III-21). Because of the upward hydraulic gradient, 

water is apparently leaking upward from the fractured bedrock aquifer into 

the base of the till. It should be noted, however, that the direction of 

groundwater f 1 ow at the present ti me may not necessarily be i ndi cat i ve of 

groundwater movement under all conditions. Pumping patterns in domestic 

wells have changed since the contamination was first discovered in October, 

1983. In areas where domestic well producti.vity is low, such as in a frac­

tured bedrock aquifer, pumping practices can have a significant influence on 

groundwater flow directions. 

Groundwater Quality. Since there is no water table aquifer in the 

till , neither is there any groundwater contaminant · p 1 ume in the ti 11. 

Laboratory analyses of soil samples did, howeve·r, show the presence of low 

1eve1 s of PCE contamination in the soi 1 s around the Genera 1 Switch p 1 ant. 

PCE spilled on the parking lot surface could be carried downgradient by 

surface runoff or introduced into the subsurface soils through the drilling 

process. Most of the contamination was found within a 100 foot radius of 

the plant indicating that it has not traveled very far either laterally or 

vertically. 

Relatively high concentrations of PCE were found in some of the monitor 

well water samples (Table III-8). Since the monitor wells are receiving 

water from shallow bedrock, it is likely that most of the contamination in 

the wells originated in the bedrock aquifer. Apparently, at least some of 

the monitoring wells are in hydraulic connection with the already contami­

nated bedrock aquifer and the analyses indicate that the contaminant plume 

in the bedrock extends under the General Switch property. 
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Since groundwater flow directions may have changed as pumping practices 

changed, it is diff i cu 1 t to determine whether or not the PCE p 1 ume has 

always been present in the bedrock under the General Switch site. The 

contaminant p 1 ume at the present ti me extends from the houses on High 1 and 

Avenue southwest of the plant to the General Switch property (Figure IV-2). 

Based on the results of potable well sampling, the orientation of the plume 

has remained fairly stable in a northwest-southeast configuration since 

contamination was first found in October, 1983. This orientation is approx­

imately parallel to the direction of the shallow trough located under the 

General Switch property. The trough may be evidence of some kind of frac­

ture pattern that is restricting further movement of the PCE contaminant 

plume. 



- - - -
~1~1~ I~ 181 I 1~1~ I ~1 bd 

WATKINS AVENUE 

~ ~ 8 E1 fai1l ,r.7\ Fl Fil 
"' r 

·~ ·1 • "' • • ••2.•• • 
~ 

n 

I LIBORIO i [ -i • 

~ 
:u c 
n n • ~ 

898.711 
J> 
< 
"' ll61t rnt • z 2ntlW.ll 0 r ~;: c D ···•.Tl c-. = := 817.14 
"' .... 211 i ll N • Ii r ~ ::t 

~N 

B~ 
• ll • HO.ti 84 e1 • 41.TI 

. ..... . z 

• s 0. • 

;~ 
. "' 

B • • • ., .. , E) §111•1 =slu1f ~ ~ z • 144.U ...... 
HIGHLAND AVENUE 

.~ I- -1 

D• ••.1• 
I I 

... ~ '- - J • MRl!LLA I 8 810.111 
:t 
0 i H0.48 

• 
CON- TEL STOUT · !TOUT I • 

PA RELLA 

I • SCALE •1•.oe 
I -ao o toOFT. 

LIGllNO 

• Wl!Ll8 CONTAINING GREATER THAN 10 PPI PCll 
e UHCOMTAMINATl!D Wlllll 

- - - - - - -
I ~11 238 

/1~ 
fuel 11211 F_91 fiii' @ • • • ...... I;? 

K 

I ! II 
;J 
j! 
r JEHOVAH'S 

WITNESSES 

991.17 

E 0~90.41 Ii s h I. -c • 

I 
& .. 
iii • 

iEJ EJ ~ -

--
r;;;-i. 8 ELECTRA 

.. ,, •. co. 

I 
I • UI 

I~ • N 
141.811 Ui i 

I 

• 8511.17 

FIGURE IY-1 

LOCATION OF CONTAMINATED WELLS 

.FRED C. HART A880CIATE8, INC. 

-

....... 
< 
I 

'° 

' . 



~I 

V-1 

CHAPTER V 

CONCLUSIONS 

The hydrogeologic study was designed to investigate the source and 
migration pathway of PCE in the glacial till at the General Switch site. 
Two very important conclusions were reached during the study: 

0 

0 

There is no known substantial source of PCE either above ground or 
buried at the General Switch site. 

There is a very low potential for contaminant migration either 

(a) vertically from the ground surface to the underlying bedrock 
aquifer, or 

(b) laterally from the parking lot downslope to an area where the 
bedrock is at or above ground surface. 

Only one small, potential source of PCE contamination was located and 
that was under the present parking lot. The parking lot contained mostly 
scrap metal, some wood and other assorted types of industrial refuse. There 
was no ~vidence that any substantial quantity of containerized PCE has been 
deposited in the parking lot area either in the past or at the present time. 
The source of PCE found in the near surf ace soi 1 s of the parking 1 ot was 
probably leaks and spills from tank trucks that previously delivered PCE to 
the plant. The highest level of PCE contamination was found on the surface, 
near the southeastern edge of the _lot in one of the test pits. There may 

. have been a concentrated poo 1 of PCE 1 eft over from an o 1 d spi 11 or 1 eak. 
However, the samples taken in the soil underneath this spot showed substan­
tially less PCE which indicates very little vertical migration. Further­
more, General Switch now receives all of their PCE in SS-gallon drums which 
should reduce the chance of spills or leaks occurring in the future. 

Only low levels of PCE contamination were found in the subsurface soils 
around the General Switch site. With the exception of one sample which 
contained only 3.2 ppm, all the test boring samples analyzed had PCE concen­
trations of less than 0. 70 ppm. The low level soil contamination is dis­
tributed somewhat more consistently downgradient from the parking lot than 
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in an upgradient direction. However, the levels of PCE are not substan­
tially higher _downgradient and no significant concentration gradient exists. 
The lack of any significant concentration gradient indicates that there is 
no major quantity of PCE presently migrating laterally downgradient from the 
parking lot. Furthermore, there is no significant concentration gradient in 
a vertical direction anywhere on the site, which likewise indicates that PCE 
has not migrated in substantial quantities through the till to the bedrock. 

The results of the field investigations indicate that there is only a 
very low potential for contaminant migration through the glacial till to the 
bedrock. A relatively thick wedge of unsaturated till ranging from 20-40 
feet is present be 1 ow the p 1 ant and the parking 1 ot. The permeabi 1 i ty of 
till in this area ranges from only 1.3 x 10-7 cm/sec ·to 6.4 x 10-7 cm/sec, 
values which indicate that the till has a very low permeability. Further­
more, the permeability is so low that no water table aquifer exists at the 
site and the till is acting as a confining layer. Since the till is confin­
ing water in the b~drock aquifer, water from the surf ace cannot penetrate 
the till in any significant quantity, nor can surface water reach the bed­
rock aquifer within the limits of the site. Therefore, as is characteristic 
of confining layers, there is no hydraulic connection between the surface 
and the bedrock aquifer. The upward hydraulic gradient created by the 
confining layer does, however, cause a small amount of water and PCE to leak 
from the bedrock into the base of the till. 

Not only was it found that there is a low potential for PCE migration 
through the till, but water level measurements indicate that water flowing 
at the till-bedrock interface is presently moving in a southwesterly direc­
tion away from the plant. This flow direction is away from the contaminated 
potable wells on Highland Avenue and opposite from the groundwater flow 
direct ion previously reported. There are severa 1 reasons why the present 
fl ow direct ion may be different. Pumping patterns have probably changed 
since the contamination was identified in October, 1983. In an aquifer that 
does not produce a large supply of water, small shifts in pumping practices 

may have a significant effect on groundwater flow directions. On the other 
hand, the flow direction in the deeper parts of the bedrock aquifer may be 
different from ones in the shallow part of the bedrock aquifer. Despite the 
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fact that flow directions appear to have changed in the bedrock aquifer, the 
contaminant plume has remained in a stable configuration since the contami­
nation was first found last October. 

In conclusion, no substantial source of PCE was located at the General 
Switch site and the data indicates that any PCE spilled or leaked on the 
site would be unlikely to migrate through the ti 11 to the bedrock aquifer. 
The fact that the till at the site was unsaturated and acted as a confining 
layer precluded the presence of any groundwater contaminant plume and there­
fore made it difficult to identify the source of the contamination. Like­
wise, s i nee no source was identified and s i nee the till is no 1 onger a 
potential pathway, it was difficult to distinguish the mechanism by which 
PCE contamination entered the bedrock aquifer. 



:1 

I 
:1 
[I 

ii 

:1 

V-4 

REFERENCES 

Frimpter, M.H., 1972. Ground-Water Resources of Orange and Ulster Counties, 
New York, U.S. Geological Survey Water-Supply Paper 1985, U.S. Govern­
ment Printing Office, Washington, D.C. 

Terzaghi, K. and Peck, R. B., 1967. Soil Mechanics in Engineering Practice, 
John Wiley and Sons, Inc., New York, 2nd ed. 

Wilson, W. E., Burke, E. L. and Thomas, L. E., 1974. Water Resources Inven­
tory of Connecticut, Part 5, The Lower Housatonic River Basin, Connec­
ticut Water Resources Bulletin no. 19. 



.I 
[I 
~I 

[I 
'.I 

:1 
ii 
'.I 
.I 
:1 
[I 

APPENDICES 



~I 

I 
;1 
f I 
~I 

:1 
'.I 

ii 
:1 APPENDIX A 

TEST PIT LOGS AND DRUM INVENTORIES 



., 
~I 

ii 
[J 

f I 

;1 
;1 

I . • .· . ~.: ~ · r· - :-· ~ 

-- --- -----· - . - ·-

f RE: :. HART AS3GC!ATES, !~C. 

PROJECT NAME: 

LOCA'fION: 

DATE: 

~z.~~+ I 
DEPTH FT. 

0 

1 IA 
2 

3 
l6 

4 

11 ...__.._ 

12 
i-----

13 

E14 
~15 

TEST Pr: no. -----
COuRa rn,:. TES: 

G- 310 
I 

EQUIPMENT OPEKAiOR: 

Lru 
GROUND SURFACE ELEVATION: 

INSPECTOR: 

~{Uu.t.~ 

DESCRIPTION OF ~ .. !ERIALS 

~1b~--~-r~j 
~ [U.A.J ~W ~ / -fraU 

~dl.u-M ~J 

REMARKS 



I 
.I 

~I 

!I 
;I 

~I 

:1 

.-· ..... 
• • ; •I ' ' ' • "'!9' 

, · 1, · 
4 I _. . 

~· :.:' ·.- .. !. ,.... ~ ~ · ... 
' .. _ ..... ... .... . "' . 

TEST P!T NO. 2. 

C.., .p· ,.., .... .. -. - • 
- .I · - . , , , . _..) . 

-----

~---~ ·--~~-~~~----L OCA d C \: ____ £._._z_c; / 2 c; 
r:r --~=- ·.r ~ n \\-t:. ~" .... C-:'· 
........ _ _ , J • t \h . ·~ . 

DATE: GROUND SURFACE E~EVATION: 

g\l.rl g 4-

DEPTH (FT.) 

0 
~'1U. 

l 2ft,~ 

2 
2A rai•t I 

2 ilWcUf~ ! 

3 
2.l> 

4 

5 
2C 

6 

INSPECTOR: 

~I~~ 

DESCRIPTION OF MATERIALS 

flLl ~Yi~tuLJs. &-( -
UFLW~ W'll~tc ( ~ lAMJ> 
Ovu.M u..d ~ • M.<.-ta I <(\M, iZM ~x..t ~I 

pcl.Ul,t ~(;, ~~'~ 
-l~ '» t- f7't1X ) M t-llt ~ 
~ CLIA-d ~ct-«~ 

~ 

REMARKS 

! 
I 

I trLl~._4' s~~ f\..U ~ .. !O P"P"1 
'.diNICLL ; 
L::. ; 
:~.. z,,, )~ = ~ Pf"'1 
I ; 
1...--- I 

I r ~.i-, u.d (.C'\4. u.eK ~ 
I l..,. I 
I , I Le~~ ·tGU Z.8, evA ,.. ~ otro rr-1 
I ' 
' I 

: i\.o~, ~: '~~ 
! f..(Lt'a.-\ ~ : 

7 

Fs 
i I 

;(.,c;'-~cl d.a.u.M ! 
+--------------------i; pcM-t'l.BJl,~ .ft.U..tt! ~C...,m'A:::. 

pu--t~ 4J" '=f I b¥- ! IJf{ ~ t ~d{t : \a:t>f(" 

' 

F-1: 
I 
:-- 11 

~12 
~ 13 

- 14 

- 15 

• 

I 

I 



:1 
~I 
. , FRED C. HART ASS~C!ATES, INC. PROJECT NO. 

,, .~. 1..1,,. 
,.... •' / •!,,/ 

:1 
:1 

PROJECT NAME: 

LOCATION: 

DATE: 

~12qj~ 

DEPTH FT. 

0 

1 } ~ [13•) 

2 . 

313&.,[ 1l') 

4 J_o ~~ 

TEST PIT NO. -----
-· 

DESCRIPTION OF MATERIALS 

. --. ---------. 
~Clt h> evz.~ -

-~j ~ ThPSOIL. . 

QUIPHENT OPERATOR: 

Lou 

NSPECTOR: 

TI.\ /1-T 

REMARKS 
~p;eu 6..fpea,tC h> j DV A = t>f'f' 
\w-c. P!LM ~Ul.(tll~, 
pa~ 1$)\ ~ ~~ I 

k,t.\d$~~c:1 I 
M~ I 
·~ MJ.~d15LL~ . 
l\A.Lf' ei-1 M..t; tiL, d.H..tJ1 I 

-------.... ~Uts.LU(~) 

5 ~c.(•! 

6 i 31>(-;') 

.......... ~ ~u bf d.uZ. t rA = Dpr"" 

-........----------------! 
z, ··---- ' 

7 

: 1 %(~·) 
10} ~F (-1') 

11 

12~ ~(-<l·) 
13 

14 

15 

~{ll&U ().. ~ £'.).. ~ w'L-ilA ~ sa..i.... d..y 
~ ~ ~ + Cf)..~ lN1l tee. . 

• 

+ -----~cdE~ ,. ___ ' j. I 
. . -_,· vrw, (g' ~L. 

- - - . I 

~{~~ l 
4-M.-w) I 

I 
i 



I 
I 
I FRED c. HART Assoc !ATES , r ~:c. PRCJECT tJO. ~;:rg 

ii I PROJECT NAME 
. . 4-

~ 
TEST PIT NO. 

I 
~~ -· 

:1 
;1 

COORDINATES: 

LOCATION: &) ~t;b 

}itddtt-(ovnl I EQUIPMENT OPERATOR: ~'/~ 
~ 

DATE: GROUND SURFACE ELEVATION: 
INSPECTOR: 

~2ti ~4 Ttt.u.e:t~ /~ 

DEPTH (FT. l DESCRIPTION OF ~~TERIALS REMARKS 

0 

- 1 ff LL ~-Wtaa. AA ltAAYt.~ trf 
~ 2 ~~;~AA?>~ lM.~ 2' 
- 3 

4!> - 4 

- 5 
4-(.. - 6 

- 7 4-D 
~~ ~"~ "1]y, 'lo~ o,Ado ~' - 4E 8 m.t..e Jo(U . ~ 

~ ~u A.t S' ~ 10)" - 9 . bi pi.u ~ ( o.+ '4?P'Vb~ - 10 ~ .tlxe.l) 
. 

- 11 
·, , . 

- . - ~.Jl 

T ---- 12 
. -- , 

I 
... 

~. 

/ - 13 8' FILL I 1-' '! - 14 . )~ - ~ -· tit.ti :; N" l ML . - . . 

i\L.L-- 15 -.. 

I 
I 
I 

I 

I 
I 
I 

I 
l 
I 
I 
I 

I 
I 
I 

i 

I 
I 

i 

I 
I 
I 
I 
I 

I 
I 
I 
' I 

I 

I 
I 
I 

I 

I 



I 
.I 
. I F~ED C. HART ASSOCIATES, INC. 

. . 

DATE: GROUND SURFACE EL VAT ON: 

PROJECT NO . 

TEST PIT NO. __ 5 __ _ 

U PMENT PERATOR: 

Uu 
. . 

DEPTH FT. DESCRIPTION OF MATERIALS REMARKS 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

SL 
6'0 

"t;. 

SE. 

(,O" 

~· ~1 
I 

~~~~ 
~~~S' i_I 
O~VT~:: q' X. 



.. ... .... _.,.,_ ~· --- ·.. ~ . : ·:. .·:. -. . ---·-·-----

FR.EC c. HARf ASSCC!ATES, r;-1c. 

I PROJECT NA:·~E: 
TEST PIT NO. 

-~---
I 

I 
~-- ·....,,.......-~--------' COORaI~ '..; :cs: 

LOCATION: p, I z.t; 

EQUIPMENT OPERATOR: 

~ 
DATE: GROUND SURFACE ELEVATION: 

DEPTH FT. 

0 --
1o----

l 

2 --
3 --

lo---- 4 ----1 

..,__ 5 

i---- 6 --_,j 
..,__ 7 

bD __ a __ __, 

..,__ 9 

INSPECTOR: 

~/~~ 

DESCRIPTION OF MATERIALS 

-Fl LL ~s.~ s-1 -ti>·p ~ 
w LA.Gtl ~ W1l. Yt-c. 
[lM1bd, ~m...e ~ ~ 

p{A.S,,tu..) 

REMARKS 
i I I . 

I 
1 w~~~le I 
~t.o I 
~· I 
b\I" t\.LO d1 ~ i 
~d {11>~ 
Ai> -~ ?"M / W\. Th 
~ ~ t1M:> lu4 k j 

fl .t~ t:!u "~ ~ z.~ I 
{).l.ld (~ . ~ ! 

I 

~Wu.Ucri ! 
I Pc.c. ~ 

..,__10~---+-----------------------J 
11 

1o----

..,__12 ------1 

13 
~-

14 --
.,__15 

~-~~TIU, t$\\?i.~ 
rJ1 ~ V\A. Th ~ bou-l d.u s 
Q.M.C ~u ~ ~ 



! · : ~ ~ 1. '·: Tt~~~T ·~ ·. r 

I -- ·--------
I 

. I FREC : . HART AssocrA r~s, r:~c. PROJECT NO . 

.• I PR;:E~ 
·1 ~1 ~----~ 

TEST PIT NO. :C I 
~ ! 
COOROINATES:il~ Plk~! W. 

LOCATION: ~-~/~eD'I 
- I I !$!" &1~ Uf-. 

EQUIPMENT OPERATOR: i 

GROUND SURFACE ELEVATION: 
INSPECTOR: . 

~/Ttu..t~ 

i--........ ~--........,--;~~~~O~E~SC~R~IP~T~T~ON~OF.......;..;;MA~TE~R~I~A~LS~~~+-~~~RE~MA~R~K~S~-' 
! 

..,____ 1 

.__2 __ ---1 

~-3 

4 -- ---~ 

~-Mwl1 ~ Ult~~ ~ 
~cl-tA~ I ~~Li\ r.-11»-t'J I~ !J,v.d ~ I "1~ _., '-" 

~ nu.. U»t~~ ~ ~ 
~~~~ 

I 

I 
I 
I 

! 

i . 
I 

' 
I 



.I 
:1 

LOG OF iESi PIT 

· FRED C. HART ASSOCIATES, INC. ;I PROJECT NO. 

:·1 
rl 

:I 
'.I 
:1 
:1 

N: 

g\io \c64-

DEPTH FT. 

0 

1 
9A 

2 

3 Sg 
4 

5 SC 
6 

7 

8 

9 

·10 

11 

12 

13 

14 

15 

. . 
TEST PIT NO. _<g ___ _ 

DESCRIPTION OF MATERIALS REMARKS 

,:: lLL l5"4..Y<<;~ _t:'t P1,a,(v\ ~ 
IAl1.ifk ~ ~s 

p\A' ~ ot (,' ~ 
-Op~~~ (~1~ 
ttiq~ ~) 

-J:-~ f'LHJT/ 
! . 

~ U> Q.a.w..f 
M.d t>Vl' U,.A.~$ 
wvu~ . 
(,N ( 4--'-~) -
&'U..~~ 
OVA- A.t~ d' U 'i ~ 
~Pft1 0-t 4' 

.· 
pit~ (JV. ~cU> 

"'}-~ L.t>t 

~~ 
~ tz, il. 



I 
LOG OF TEST PIT 

:1 FRED C. HART ASSOCIATES, INC. PROJECT No. A o '51-a 

~I 

:1 
'.I 

DATE: , 

et?olea 

DEPTH FT. 

0 

1 
~~ 

2 

3 
~e, 

4 

5 
~L 

6 

7 qD 
8 

9 0E 
10 

11 

12 

13 

14 

15 

TEST PIT NO. _'1...._ __ _ 
-· . . 

QU PMENT OPERATOR: 

GROUND SU N: 

DESCRimON OF MATERIALS 

ft ~L (.a\{s,.<~~ ~ ~ tt> \.A.tt Lu 
~ 11W.. ~ cr1 US'o'~LU 
~~ --------

~~ -~ ~L ~os.c.J o-'f 
~t lu.l,d: ~cl I l.t.. l'tt..e ~I 
1YZ4-<..e. t..01'" u .s 

Lru 

REMARKS 



:1 
:1 

LOG OF TEST PIT 

• 
FRED C. HART ASSOCIATES, INC. PROJECT NO. 

µ ~ . · -
I ~ . ~ 

e1;1 l04-

DEPTH FT. 

0 

1 
\OA 

2 

3 

4 ID~ 

5 

6 lDC 

7 
loD, 

.alDD 
IDPz 

9 

10 

11 

12 

13 

14 

15 

. . 
TEST PIT NO. _l....,D __ _ 

.• 

DESCRIPTION OF MATERIALS 

F 1 LL :AV. c,.-r ~ h.AU? ~I w .d-u ~~ v.rv <:: 1-C" 
- (PollACS. , ~~. d.r~ ~S. J ciAiA.-'·4 

~!> I~ ~k..Lb , p\.,A..0,-i.(_) 

~ ~~ ~~ CP- I IM7t>d a...u....o ci.M.AL ~..I.Li 
f'l'.M~ ~ ~d 

REMARKS 

tt;,p~ w. c...t.<...U> 
~ W-~~ 
~ ~~ 

A.,W)01,.U(.,t a..i.r j.:. t;t) f 
(~.....at c,. l..t-.K.< PE::tz..c. ) 

~~~~ 
OVA A.La~\ : Iott> >~ts 

... ~.'Z..PfUJ..M~ 1tJ 
ntl<:.~ee. 

~a.v.~ V>~ ~s 
ov~ ~<.: 2ro-~ ffl~' 



I 

~I 

( 

LOG OF TEST P!T 

PROJECT NO. f~ r, f" . ~ .-1 

J • • • I .,_,, - .. . FRED C. HART ASSOCIATES, INC. 

DAT£: 

Cf-Z0-64 

DEPTH FT. 

.,___o 

.,___ 1 

.,___ 4 

.,___ 5 

..,_..__ 6 

..,_..__ 7 

,____ 8 

..,_..__ 9 

..,___10 

11 ..,_..__ 

..,___12 

,____13 

..,___14 

..,___15 

!IA 

TEST PIT NO. __ I _\ ---

DESCRIPTION OF MATERIALS 

e-Y ~.£ - \?lt>WV' 11 LL ~ ~ ~ t-uy 
e-( ~ Vl + 

1 
~b'MJ.. ~ d.U ~ 

1 
1Yz:t u 

Jvu ~d 

REMARKS 

.· 

I 
1. 



( 

LOG OF TEST PIT 

FRED C. HART ASSOCIATES, INC • PROJECT NO. ftD ~ 1 ). 

DEPTH 

0 

1 

2 

3 

4 

5 

6 

7 

.___12 

..,___13 

.___14 

.____15 

FT. 

\2.A 

IZh 

. . TEST PIT NO. __ l2. __ _ 
-· 

G.c; ~ 

INS R: 

~/TtuLL~ 

DESCRIPTION OF MATERIALS REMARKS 

. 
~~, ~YrWYl fv ~tty i1 LL 

lmL~~~ FJ \ l-~ ll.J,ld 
~ dU ~ ~ --rrr;i_ u M.)_ cku..t-1 ~d 



I 
:I 
I 

I 

FRED C. HART ASSOCIATES 

DRUM INVENTORY LOG '. 

QUADRANT E ' 2 5 1" 6 c 
CONDITION: 

SIZE: 

CONTENTS: 

8 
sealed 

bullet holes 

bulged 

5 gal. 40 gal. ~1. 

visible leakage 

~ 
125 lb, 

other )V'IJ · T 0 P 
~---~~~~~~~~~~~-

full @ 1/2 1/4 empty 

PORTION BURIED: 3/4 1/2 1/4 none d.t)I~~ LL[ (4Ft) 
ANGLE: goo 60° 30° oo 

DIRECTION: 

RECCOMENDED SAMPLING: DRUM/RCRA C(Jo1P()SITE/RCRA ® NONE 

POSSIBLE CONTENTS ])£ \ ~ ~a. .. r)'>T 51 vd)~g ') Jo..4*'=---- ... _ ·-

2 OQ Pf'M 6VA 

LABEL INFORMATION: 

N 6N£ 

LOCATION OF 

DRUM IN 

QUADRANT 



FRED C. HART ASSOCIATES 

DRUM INVENTORY LOG · 

-· 
QUADRANT £, 2 ~ .,_ £0 DRUM Ni 3.. 
CONDITION: e bullet holes visible leakage 

G sealed bulged 

9 SIZE: 5 gal. 40 gal. 125 lb. 

other ~La =t1'r'f 

@) ·v 
CONTENTS: 3/4 1/2 1/4 empty 

PORTION BURIED: 3/4 1/2 1-/4 . none C~(->10--~ (<:)- 'l Ft-) 
ANGLE: 90° 60° 30° oo 
DIRECTION: 

?; c.JR1 e1> ~ ... 4 _ft f) C,. t_ 
I '°" I~..; S~e..1A-"-

~+-\ F \L\... -
RECCQ.'!EtDED SAMPLING: DRl.14/RCRA C<J4POSITE/RCRA ® NONE 

POSSIBLE CONTOOS 1>n<:eQ pru~vij - sfv&P~e ~ 

LABEL INFORMATION: NoN~ 

LOCATION OF 

DRUM IN 

QUADRANT 

to 



FRED C. HART ASSOCIATES 

DRUM INVENTORY LOG ~ 

-· 
c~ ]2~JltA) QUADRANT H+2SO ORUM Ni ? 

C-

¥CONDITION: open bullet holes visible leakage 

sealed bulged rusted 

SIZE: 5 gal. 40 gal. ~I 125 lb. 

other Cu+ r (\ r; a o t=· 
CONTENTS: full 3/4 1/2 @ empty 

PORTION BURIED: 3/4 1/2 1/4 . none c~lekj'(s Pe:_) 
ANGLE: goo 60° 30° oo 

DIRECTION: 

. 

RECClJIE.'fDED SAMPLING: DRIJl/RCRA CIJl'OSITE/RCRA G NONE 

POSSIBLE CONTENTS · y1'\ k..'>'\ o-u...J Y\ 

LABEL INFORMATION:c;;-~~ ~~ 

* D1C.vw1 cv+ roJ ~F 4s 
d VIJ" 1-r-h "-

PL o-;...., -r--z:>. Je-C-_/~ ~€ 
LOCATION OF -

DRUM IN ~ 2 
~-c::::; \ ~ \ T ..:;> 

QUADRANT 



FRED C. HART ASSOCIATES 

DRUM INVENTORY LOG : 

-· 
QUADRANT .E .25 + ML\ ·O DRUM Ni 1_ 

CONDITION: ~ bullet holes 

sealed bulged 

SIZE: 5 gal. 40 gal. 

other "..s~nf> 

CONTENTS: @/ 3/4 1/2 1/4 

PORTION BURIED: 3/4 1/2 1/4 

empty 

. none 

ANGLE: 90° 60° 30° 0° 

visible leakage 

~ 
125 1 b. 

DIRECTION: ~\-e}~ b~ei)- ~ ..fv.._ &u~1r~ 
. T~ C)~lLL 

RECC<JIE:IDED SAMPLING: DRlll/RC!IA CCJ!POSITE/RCRA C3 NONE 

POSSIBLE CONTENTS =ti -l' ;-- e,cl (\/ c0. ,1 =\. ') \ I t.©l 1f \ rJM.\g 

. 
LABEL INFORMATION: NG~ 

LOCATION OF 

O~UM IN 

QUADRANT 
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TEST BORING LOGS AND ROCK CORE LOGS 
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('t/6~) 

( K'P - .. permeability of ~men at tat temperature (cm/sec) 

(a 1 ) - n of. ~ight tube in which tnltlally the mercury Is higher (cm2) r 1j,.; I woiv 
... (02) - area of left tube in which initially the mercury~ lower (cm2) ~ HeoJwd¥ 

( ¥' Hq ) - speciflc: gravity of mercury at tat temperature• 13.542 O n°F or 21.7oC 

<lw) - specific gravity of water n t111t 111mpemUre ~ o.997~ 011°F of 21.7°c 
( hi ) - differmcl in mercury levels at time nio (cm) 

_(.AX) ~ ~ ~? mercury in tube with .. c-.> ~ng timet.T (cm). 

,. ·:..~:·. lt.Tl - Rsmd time (minutes) 
t'< •• 

·· ' 

-- ·· k 

118m 

-n~ consamrt> (tp9Cim1n mamnt>V. . h. 
[ lK f) . . Jn ht . 

~~ constantccm !!!!!!.~ a . 11e. I ho 
t.T( min) n ii 

AppwatUs . 
1 

Appamus 
2 

Appsmus Constant 7.598x10-5 

1.319 

(4128173) 

7.547x10-5 

.1.3175 Tubes Constant 

(4128173) 

.s-:· . ~ 7 

-·~·· · -

Appamus 
3 

7~10-5 

1.318 
(4128173) . .. ~. 

.i-l . ~ .. 
.. 8 
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POTABLE WELL ANALYSES 
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MEMORA-NDUM 

TO: Dave Lipsky 

FROM: Francie Barker 1G 
DATE: June 6, 1984 

RE: Genera 1 Switch Potab 1 e We 11 Samp 1 i ng Trip 

On June 4 and S; 1984, Dale Webster and I samp 1 ed 24 po tab 1 e we 11 s i ri 
. 

the vicinity of General Switch. In addition, two replicates, one field 

blank, and one trip blank ·were collected. The following provides a 1 ist of 

~I sallq)li numbers and sampling locations: 

Swle I Owner Address 

PW-1 Knapp 317 Highland Ave. 

PW-2 Van Pelt 
.. 

· 31 Electric: Ave. 

PW-3 Ogden 319 Highland Ave. 

PW-4 S•ley 321 Highland Ave. 

PW-5 Gilbert 323 Highland Ave. 

P'tl-6 Cornelius 331 Highland Ave. 

PW-7 Cornelius {dup. > 331 Highland Ave. 

P'tl-8 Crooks 335 Highland Ave. 

PW-9 Tessler Z87 Highland Ave. 

PW-10 Petrizzo {Chaves} 292 Highl~nd Ave. 

PW-11 Fiore 325 Highland Ave. 

PW-12 Heilfurth 233 COlllOnwealth Ave. 

PW-13 Mc:Entee 227 Coaaonwealth Ave. 



I 
I 

TO: r 
Fred C. Hart Assoc. 
530 Fifth Ave 
New York NY 10036 

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

DATE: June 28, 1984 

JOB NO. 33542 

AUTHORIZATION : verbal 

(I _J L A'l'T: B. Jaycot SAMPLE: water - 28 

REPORT OF ANALYSIS 

:1 ===-========C=OMP=-•OUND----NAME----=-==O•ET=E~CT;;;;;I~O~N;;;;;;L~IM;;;;;;;;IT;;;;~SAMP;;;;;~LE-='S==ID=====SAMP===LE=============== 

Tetrachloroethylene 0.1 PW-1 
PW-2 
PW-3 

·· PW-4 
PW-5 
PW-6 
PW-7 
PW-8 
PW-9 
PW-10 
PW-11 
PW-12 
PW-13 
PW-14 
PW-15 
PW-16 
PW-17 
PW-18 
PW-19 
PW-20 
PW-21 
PW-22 
PW-23 
PW-24 
PW-25 
PW-26 
PW-27 
PW-28 

uq/l 

24 
ND 
ND 
ND 
ND 
ND 
ND 

< O.la 
ND 
ND 
0.1 
ND 
ND 
'ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 
ND 
ND 
ND 
ND 
ND 
ND 

a) Below method detection limit. Quant! tation and/or 
may be uncertain at this point. 

ND-not detected 

Wllliem F . 'tckup, Dnaor 

BJ:na 
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- ·-·· ~ --- . --··- -

PW-14 Ruppert Z29 Commonwealth Ave. 

PW-15 Caspe (Perez) 338 Highland Ave. 

P'#-16 Pitt 355 Highland Ave. 

PW-17 Wegenroth 168 Watkins Ave. 

PW-18 Brinkerhoff 197 Commonwealth Ave . 

PW-19 Palermo 183 Coaaonwealth Ave. 

PW-20 Berry ZlO Coaaoriwealth Ave. 

PW-21 Varga 220 COllllClnwealth Ave. 

PW-22 Prior King Press 230 Watkins Ave. 

'PW-23 Prior King Press 230 Watkins Ave. 

(dup.) 

PW-24 Field Blank -
PW-25 Hol•s 174 Watkins Ave. 

PW-26 Eckerson 299 Highland Ave. -PW-27 Lopez 174 C011110nwealth Ave. 

PW-28 Trip Blank -
The Liska and Janiak wells were not s~lea because the owner's lawyers 

advised them not to have their wells sa.,led. The Schmick residence was not 

sa11plld, because they are on city watar. The Holmes residence at 174 

Watkins Ave. was sampled instead of . the Holmes residence at 175 Watkins 

Ave., because the well at 175 Watkins Ave. is a ZS ft. deep dug well which 

does not draw watar from the contaminated bedrock aquifer. 

The samples were collected using the following procedures: 



.--~ 
·-~ 
! &>•)IOI. Pta:etoa. S.J. 06!.W 

• -

rn.c.•a. ~ C'ut• 
u.s. .... 1 
toMUtoSO 

COMPOUND Clncludin.1 5ul1'cutcd 

I 

- - ' - - -·· -
QUAl.ITY COHTROl. llPORT 

L DUPUCAT! AHAL YSIS 

-- - .. - ...-.: Analyst :1 TXL 
!>ate . a. io.:.i1-e4 
Matrix · Code~-D~W:.:......,.~-~~-

CONCENTRATION futld Re Ea th·c Ft-.: ~'mi 
{);Jf uctiee 

Simple ID COMPOUND NAM! MBTHOD 1-.an - I (D) 
I Rul\ J ID-} (RPOl• 

-- -
PW-1 .. · Tetrachlo~thllene .-

. 
-·- . . . ... : ... . . ~ . 
· . . _·;·· .. ... .; .. 4!i-:· 

. 
·, -~~~- ;:~~- . : .. :!.~:-? 

- ·- .. :- ... ·. _.._ - . . 
... ~ . ...... i • .· -.•.-: . . -· :~. ---·· . t: .... .... . ... - . . . -. 

-·-

-
-. ·-·- --
----

- - . 
..;. . . ·---·· 

,. - -

•RPO s 
(D - Dz• X 100 

r~;.o~~ . 

EPA 601 

. 

. 
. . 

. 

. 
I 

--
27 

. 

. 

~ 

. . 

. 

Matrix Codes: 
Soil SO 
Sludge SL 
Drinking Water OW 
Air Air 

- ·--
21 
·-

. . . 

.. 

. : •· 

. . 
. 

. 

- ---13 -----

. . 

. . 

-

• 
.. 

. . .. 

. 

·-

.. 

Plant Effluent/moni tor.ing well PE/MW 
Other • 

-



. . 

•• • - ·~ 10 _ mm ~t~o 
~©IW 

~ PO. &>\ .llOS. Prin.:th.'n. \.J . IJ!\5.i•J 

friAulo• ~ C1n1u 
U.S. lou .. I 

609_.SJ.9050 

-r 
COMPOUND Uncludir.1 SunontesJ -

. I 

. c"..:..;.-,} '~ COMPOUND NAME 

: i 

. PW-l-3 Tetrachloroethylene 
I 

I 

I 
I 

. . . ' 
I • 

- . 
-

- - - . . 

. 
~ . 

-

(SSR ·SR) 
·~ Rt<overy = (SAT - X 100 

-· -· -Job f 33542 
Analyat -- _ __,_T~X,:..;.L~~--

Dat~ • 10-!7-84 

QUALITY CONTROL llEPOR T 

A. MA TRIX SPDC I! ANAL Y SlS 

MATRIX CODE llli 

. METHOD 

EPA 601 

. 

CONCfNTRATION(~n) . 

Spiked Sample Salriple 
Result (SR) Result (SSR) 

. 

ND 46 

. 

Matrix Codes: 
Soil SO 
Sludge SL 

. 

. 

_Drinking water DW 
": - ": -

Spice · 
Added (SA) 

49 

.. 
~ ~ 

. . . 

·' . 
.~~- · 

• : .. 

- · 
' s 

RecoYUl• ·-

94 



•

10 

. ~ 

~- -
JI". Prin~tlOft. 'S.J: O•:~c> . ,.,, .,,. . . 

l'riaceloa Sawicm Ctala 
U.S. 1 .. ca1 

60l-4SJ-toSI 

COMPOUND (lncludin.1 5u«oHres) 

QUALITY CONTROL llUOll T 

I. DUPUCA n AHAL YSIS 

S•ple ID COMPOUND NAME METHOD 

PW-6 Tetrachloroethylene EPA 601 

. 

. . 

. 
.. . 

.. -- -
-
-

. 

. 

•RPO a 
CD1 - Dz) x 100 ro· . 0~21 

- . - - - -Job I · 33542 
A.'1alyst .1 TXL 

)Jti ' 10~17-84 

MATRIX CODE DW 

CONCENTRATION (t.mll) Relative Percent 
Difference 

·!lUD • I (D ) 
I h:\ J fD-J (RPO)• 

\~ . ~1 

ND ND 0 

. 

I 

~ 
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-
- ·- . ·~ (,Ql . -_ 1111 a;--- -- -

~®rr/ 
~ p_o_ &>\ _;IO~. Prin.:tt,·n. '.'\J. %5~·J 

-

Priacc1oa Same C111ter 
U.S. I0411a I 

609 .. SJ.tOSO 

. COMPOUND (lncludil't Surroutes) 
-

· c:..:.:.'1.-1n COMPOUND NAME 
PW-9 Tetrachloroethilene 

. . 

. 
• 

I 
I . 

-
. . 

I - j - - . . 

. 
'' 

(SSR-SR) 
·~ Rrcovcry = (SA} X 100 

- - - - - -Job I 33542 
Analyst ·, TXL -

Date . l0'-17-84 

QUALITY CONTROL llUORT 

A. MA TRIX SPIK ! ANALYSIS 

MATRIX CODE OW 

- -
CONCfNTRATION(~DJ - \ 

• SatTiple 5plkcd Sample Ss>•e -
. METHOD Result (SR) Result (SSR) A~(SA) Recovu.r• - -

EPA 601 ND 53 54 98 
. 

. .. . 
' -... . . . 

. . .. . 
:-:- . . 

. i . . : .. 

Matrix Codes: 
Soil so 
Sludge SL 

_Drinking water ow 
Air Air 



---- -.-

••• . •. •• 10 

.·. •m ~"!IO 
~®i\'? 

~PO. I.>\ .;IO~. Prin.:th.·n . ~.J . %5~1) 

Prinu1o11 ~ Cen111 
U.S. lou&e I 
60t~SJ.tCUO 

COMPOUND (lndudir..1 Surro1.1tts) . 

c._:.;_., _- ID COMPOUND NAME 

PW-18 Tetrachloroethylene 

. . . 
• 

. 
-.. 

- - - . . 

. 
) \ 

• (SSR·SR> 
~Recovery = (SA) X 100 

QUALITY CONTROL llf.POR T 

A. MATRIX SPIK! ANALYSIS 

- .... .-· ·- ...... .. ..... - - - - -iob ,. .>354, 
. Analyat·, ;'XL 

Date . · 11-17-94 

MATRIX · CODE mt 

--
- · 

. METHOD . 
EPA 601 

. 

. 

CONCf NTRA TIOH (~nJ . \ 

Spiked Sample Sanlple 
Result (SR) Result (SSR~ 

ND 

. 

53 

. . 

. 

Matrix Codes: 
Soil SO 
Sludge SL 

. 

. 

. Drinking water OW 
Air Air 

• Ss>•• . 
Added (SA) Recoverr9 

42 1ne 

.. 
... ~ . . . 

. .. 

. 
.-:"':!" • • 

• : .· .. 

• .. ' , t"\T"" ''''·' 



• 

·• 
. .;-

l -· 

. 
......... c.... 

U.£a-I 
MIMJJ-IOSI 

COMPOUND llncludlna SurroHtesl 

' 

.-•• .. 

QUALITY OlHTROl. llPOllT 

a. OUPUCAUANALYSIS 

- -- M' - · -JoD • • .:>.>54~ 
Andy1t :1 TXL 

Date .. a. _1_0 ... -~l;.o;;T~-~8~4----

Ma tr ix · Code~~--=D~W;.:._~~~~ 

CONCENTRATION (udl) lelatlvt P•cent 
Dlffwence 

l•ple ID COMPOUND NAU! 'METHOD . lu~ :- I (DI) IUI\ J CD-J taPl;>l• 

~PW-21 tetrachloroethylene .-
. 

: . . 
--· .. . 
.. ~- ; . -. ... ,. . 
. - ~ . ·;·· .: >· • .~~> -- . 

-- ~~~~ ~:£ . . ·: . ... :·? .. ::;:~ -

- ·- ,_~ .. .. ,__,_ ... . 
--~ ~· .. 1 · • • 

.· ~~-= . ·:-·::...:. ---·· ····· .... .. .. .. . 
- . -.... 

-
-. ···- - . -
-

- -
..:.. 

-.. 
' .. 

•RPO a 

EPA 601 
. 

. 

. 
. . 

. 

. 

. 

ND 

. 
. 

. 

~ 

. 
. 

. . . 

. 

Matrix Codes: 
Soil SO 
Sludqe SL 
Drinkinq Water DW 
Air Air 

ND 0 

. .. 

. . 
·~ 

. ... 

' • 

. . .. 
' . . .. . -

. . .· . . 

. 
.. 

. . 
·- · · 

• 

Plant Effluent/monitor.ing well PEJMW · 

-



I 
~ of j~· •.+ :'.: •'; ; -~I : 

r l. ',.'1-l·.qu: 
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. r~furoi 
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i' t · ;; . · : : i ,.~ _ Pr:n •. o.:1••11. \:..J _ q ~.;~t· 

TO: r 
Fred c. Bart Associates 
530 Fifth Avenue 
New York, New York 10036 

L ATTN: B. Jaycot _J 

DATE: August 21, 1984 

JOB NO. 34173 

AUTHORIZATION: Verbal 

SAMPLE: Water - 2 9 

REPORT OF ANALYSIS 

compound 
Name 

Tetrachloroethylene 

BJ/dds 
:.., ::- ..:" -.. : ~ 

Detection 
Limit 

0.1 

Sample 
IDs' 

PW-1. Eckerson 
PW-2 Liske · · 
PW-3 Nixdorf 
PW-4 ·Barry 
PW-5 Ruppert 
PW-6 Knapp 
PW-7 Rep 
PW-8 Croou 
PW-9 P9o:ie F"10A ~ 
PW-10 Osborne 
PW-11 Bliven 
PW-12 Bof fman. 
PW-13 Winner 
PW-14 Rammssen 
Pw-15 Stout 
PW-16 Lobb 
Pw-17 Laniak 
PW-18 Parella 
PW-19 Pield Blank 
Pw-20 Replicate 
PW-21 General Switch 

11:37 
PW-22 Lewis 
PW-23 Robama 
PW-24 R.adivoy 
PW-25 Muller 
PW-"26 Prior lting 
PW-27 ComnoOptics BW 
PW-28 CoSIDOOptics ow 
PW-29 Trip Blank 

Sample 
ug/l 

ND 
130 -

ND 
250 ' 
140' 

15 . 
18000 . 

ND 
ND 
34 -
ND 
ND 
ND 
ND 

l500 
46 
ND 

68000 
ND 

47000 

1400 ~ 
107-

4 
2 

ND 
2 
2 

ND 
ND 

Organic Laboratory 
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- - - - -.. .J -. 

Analyst :
1 
---=T~X~L-- . - -

• Jate =· b/21/84 
l'rincatoa StMce Ctnter 

u.s ....... 
'4>t-4U.toSI QUALITY CONTROL IU!JllOR T 

I. DUPUCA T! AHA!. YSIS 

COMPOUND (lnclucflna Surroaates) CONCENTRATION h«llJ Relative Percent 

Matrix Code Olffaence 
S•ple ID COMPOUND NAM! PE/MW .lua - I CD

1
J Rul\ 2 CD-} (RPOI• 

PW-4 ............ ,,h 1 nrnAf-hu) anA ?An ?ln ')Q -- - .. . 
•. . . 

. . . 
• 

~ 

. .. ... . . . 

. .. .. . 
. ·:"- "" • ; . .. . 

I" 
. . 

• . . . 

• 
. . . .. . . . 

·--- - • • - .. -- . 
-
. . .. 

. 
I .-

•RPO• 
(01 - Dzt x 100 

ffo, • 01~ J ' 



-rwcn:·o\u~ . . ~~ . . • 0 

·~ 
. °"~ JIOI. Pra:eton. 'S.J. oi:.-c> 

• 

Princela. Suvice Ctnla 
U.S. llHla I 

lot-4JJ-toSG 

-
• 

QUALITY COHTROL llf.POR T 

I.. DUPUCA T! ANAL YSU 

COMPOUND (lncludln• 5urro1.ates) 
Matrix Code 

S•ple ID COMPOUND NAM! PE/MW 

PW-7 Tetrachloroethvlene --
. . . 

. . . 
• 

I 

. . . 

. ~-
__ .... 

. . ... . 
-

. 
' . .. . . 

·- . 
··- - • • . -

-·- --. ·-·-. -- ,..- ··- ' 

Analyst :1 -TXL 
Date L : 8/21J84 : 

CONCENTRATION ( ... /1) Relative Percent 
Dlffaence 

_lun - I (DI) Ruf\ 2 (D-j (RPOJ• 

18000 17000 6 

• . . . 

. . 
~;~ 

. . 

. .. 

I • 
' . -. 

. 
. . . 

.. - . 
- . 

I 

-
. 

• . 
• i . 

.. 

•RPO• • 
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trincela. ~ Cenla 
U.S. ao111a I 
6ot-UJ.t0Jt 

• 
QUALITY CQffTROL llf..POR T 

I. DUPUCA T! ANAL YSd 

COMPOUND (lncludlna 5urro••tesl 
Matrix Code 

S•ple ID COMPOUND NAM! PE/MW 

PW-10 Tetra,..hlnrna•hvlano 
- 4 

. . . 
• 

. .. . 

. :~. ~· · 
. 

.. . 
. 

. . . . 
·-·- - • • . -

- - - - n · - -~ -, , . - ~ 

Analyst :1 TXL 
Ja te • . --u--7-"£,....l/,.,Urr.4.----

CONCENTRATION (w/d R.elatlve Percent 
Dlffaence 

.Rua - I (DI) ltul\ J CD-} (RPO)• 

37 10 21 

~ 

. 

. . 
. 
. . 

.. 

• • • . . 

. 
. . . 

. - . 
. . 
... 
. 

• . 

,. 

~ 

•RPO• 
ID - Dz) x 100 
fl~ •• · 01~ J • 
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QUALITY COHTROL llfPOR T 

I. DUPUCA n AHAL YSlS 

COMPOUND (lncludln• 5u"o1•1es) 

Matrix Code S•ple ID COMPOUND NAME PE/MW 

PW-15 Tetrachloroethvlene --
•. . . 

. . 
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•. 

-.. . 

.•. . 

. :'-. -
.. -

-
' 

-

• . -. 
·-

··- - • • . -

- ~ . - . - ---- -·--Analyst ,1 - TXL 
Jate • . 8/2f/84 

CONCfNTRA TION (Ylill ltelatlve Percent 
Dlffaeoce 

.Run - I (DI) llun. J (D-} (RPO)• 

3900 '3100 21 

_.. 
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~ ., 
. . 

. .. . 

• . • • 

. . t-

. 
.. . 

. .. - . 
- . 
-
- • . ~ 

• . 
,. 

•RPO• 
ID1 - Dzt X 100 

('to1 • D1~J 
• 
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i.0•14c;:' ' '" ' ;· 
I ~ \ ' ' . ~ •J. 

TO: r 

< 1..-,s rrh•• · 

Fred C. Bart Associates 
530 Fifth Ave 
New York NY 1003i 

BJ:na 

UATI:: : ·:·Aug 21, 1984 
/ .:; 

JOB NO. ~4173 (correct ed) 

AUTHORIZAflON : verbal 



Pri-~cenw 
U.S. Rouu I 

1M!ll ~~2 -9MO 

Tia·"4·:l!M2 

August 27, 1964 

':. OilVe ....ipsld 
Fred c. ::?art ~s:>ci.ates 
530 Fift.'"1 .:l\ve 
"'91 York, Hew Yoz:k 10036 

Dear Mr. r~: 

"n1e an:tl09e at this lett.er.·has blO objectives, i.e., to ccn!ir.t the en'Or' - - . 
and COLL'!Cted a:alCEllUaticn of ~le ~·J-S and tn lri.ef yol cm stepe WI! 

NM! taken ti) - that it does not ~ --.in. 

~ ci:x1oeuuaticn far ~f-5 should have been 14000 ~ ~roet.tiylena 
instead of the 1400 r8!,::ortai. A co:cze:t:ed reu::n: t is :it'tal::hed. t·:e l'vM! 
~ted the analyses and alth:D!d'l the ...,1., have exc'M~1 acce¢ed 
Stm:6* time limits, the 4¥b6.&lt bebilee°l t.'ie latest anal~r.sis , 12,000 ?C[> , 
and the natly riipQL'tB! 14,0()f) <D!finw our earlier~- ~ t!r'mr "illB 

c:auaed by neglactinq a dilution fact:ar in the c:alc:ulation. He chedr.!d 
all ~ta and bmd no s.ICh ~ in any of the other calc:u.lati.cfts. It 
was sir.lcle prevmtable ermr that mgrettably -.es: not e:m¢lt ~us. 

··~ have instituted &lditional n c =ocadures to reduce and ~!ully 
eli."Unate this tY!'9 ot error. !'irst, the dilutiai ~'lCtrr t.4'ill ~ written 
cm each ~ hard eaptf. 5ea:nily, the dilution f¥'tar '.d.il be entered 
into the ~ ceJcnlation-.:> the factxx will be taken into account 
autaT.tically. 

!>ai:enthetic:ally, it~ shittinq &a:! r.mr.al calc:ulatians to~ 
ea.lculaticns that led tz:> t.~ ~ cita:i hm:9 in the ~irst cl.ace. SWi.tch­
avers lilce this de not ~ the '1istake,but obviously :X>es increase the 
li.kelyta>d. 

'!'hanks for ~..aJr ~. Yc:a.i can rest assured that ","=Alr :ressage ~ 
receivei lox! ard c:lMr and while w c:amot arevent etLCXS ai:s)l.uteJ.y, we 
will rb ev\:r]thina we can. 

·1erv truly~. 



:1 
:1 
~1 

~I 
(I 

· l'RINCl:~ SLKVK:L 1 I: ~ I l"M 
·~U.S. Ruuae l 

609--452-9050 
TLXM-3492 ·~ 
~ 

P.O. Box J 108, Prin~-ctun, N.J.08540 

TO: r 
Fr~u c. har1: Ass<..ciate• 
SJO Fifth Ave 

.., 
;:;c;.; York WY l00~6 

A'l."~' : b. J aycot 

DATE: 9/14/84 

JOB NO. 34914 

AUTHORIZATION: verba.i · 

SAMPLE: water - 4 L ~ 

I =--=---========-=-=---======~R~EPO=:;;~R=T=o=F=AN;:;;;A~LY~s~m=--================================== 

uetectiun limit :1 
P~·i- l sr.li ttl Res. 

i."~:-2 !.iaka ~s. 

r:.~- 3 i.ewis Rea • 

l'w-15 Replicate 

iw•not ~f:!tacted 

<-lftl\Mn 

Tetrachloroethyl*ne 

O.l 

HD 

850 

120 

810 

Yrlan J~iik •• r.~naqer 
Orqaui~ ~ore: tor~.( 



... · . . , ' 

• . 

. .. 
• 
• 

8 -

• 

• 



: 

• • 

' . 
c--. - - - -..ii.I. . • • ...... • . . . '•'i'f?:.,._• ... ta.,. • •. ,.. • 11 . • •,,. • • . • •- ·~ ..... --... .. ·! ".;; • • . ----· · ·-· :. ~.-, .. .....:........-.........._. _,..._._ .. .... .. · ·-- ··- ... - - ... _ ........ . -... --.. . - -

• . . . . . •• Job I· 34914 
Andyst :1 TXL 

late • . 9-l•-84 · ~·~ 
,... ........ c .... 

u.s.1 .... 1 • 
IOl-4H·HSI QUAllTY OlHTROl Hft>Rf MATRIX CODEs P£.ikW 

· S. JI._ irn.cttCHI. S.I. 01!~ a. DUPIJCAT! AHAJ.. YSIS 

COMPOUND (lnclucllu Swroaa1etl CONCENTRAJION f~ 1.clatlve Pacml 

..... 1• 
Difference 

. COMPOUND HAM! METHOD _lua - I (o1J lul\ J(D.j (lPOJ• 

. PW-2 . -. . . 
Ll•ta Rea Tetrochloroethylene EPA 601 980 720 .. .. JI 

. 
·- . . • • . 

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

,. . . . . .. 
~·· -. :a.. •• I .. . ~ . • . . 

. . . 
. . .. 

. . -· . . . ..... ... -·- -.•-- -· .. . .. - . . . . . - ·-.. 
·- - • • . - -- . 

- . 
-
. 

• . 
I . 

,. 

• .. 
ID. -0,) 



I 

.I 

.. · . . 
.. .-u-i<: ' •ft'fl 

I I \.-.- J •: 

TO: r 

L 

Fred c. Hart Assoc. 
530 Fifth Ave 
New York NY 10036 

ATT: Wayne Tusa 

Compound Name 

Sample 

Detection J.imit 

PW-4 Ogden Res 

PW-5 Gilbert Res 

PW-6 Courteau Res 

PW-7 Perry Res 

PW-8 Reynolds Res 

PW-9 Brinkerhoff Res 

PW-10 Kieran Rea 

PW-11 Hawkins Res 

PW-13 Beilfurth Rea 

PW-14 Van Peit Ra• 

'. . 

_J 
REPORT OF ANALYSIS 

l>A ll: : 

JOH NO. 

Sept 11, 1984 

34926 

AUTHORIZA TlON : verbal 

SAMPLE: water - 10 

TetrachJ.oroethylene 

··- ·---·- ---
.. 4 : . ... 

O.l 

ND 

ND 

ND 

ND 

ND 

RD 

1ID 

ND 

llD 

ND 

. ~ .. ···4ii)·- ---
-~ 

- ·· ..-6- .. 

----- .. • 

w.11...,.. F Pockuo. Ouecto• 

BJ:na 



• 

. 

• 

10 

lla;JIL :\Io 

~@il? 
• , 0 "'' .llC~. P.in.:th .... '.\ .J. ,,.~~ 

....... s.-.c .... 
U.S. l•1tl 

IOt .. JUOH 

COMPOUND (wludlft• Sunoa1t11I 

C! • .:..:.."II~- '" COMPOUND NAM! 
PW-6 . 

- -Courteau 

Res. Tetrachloroetnylene . 
. -
- · .._. 

• 
-·· . 

• -
--· - - - . . . 

--
-

- . 

. 
' . 

e--- . . -

t--- -· 

CSSR ·SR) 
·~ Rteovcry ~ r<ar- X 100 

• 
QUAUTY COHTllOL ll!JllORT 

A. llA OlX SPIC! AHAL YSIS 

- c-1 - -
Job ,. . 34926 : ' 

An•l11t . TXL ' 
:Jue 9-lJ.-84 

MATRIX CODE PF/MW 

.• 

CONCENTRATION tumJlt • ' 
Sample S,Dced Sample Sp•• • 

.METHOD lt ... t.(SR) Result (S~R) Added(SA) lec9vcne .. . 
. • 

EPA 601 ND 51 54 Q.t 

• 

. 
. 

!f -

. 
. .~ 

~ .. , 

. ' .. . . 

. 
. . 

.. 

I 

. 
' 

• 



111~~~ . ~ ~ 1Gl!lllJ 

. 

l'riMa••• ~ c •••• 
U.S. le11ta I 

6ot·OJ.tOSI 

COMPOUND flncludln• 5urro-.a1eal 

• 
QUALITY COHTROl llUORT 

&. OUPUCA Tl ANAL YSd 

• 

- - - -.. - -..I 

Job I · l4926 
Andy1t .1 TXL --~ 

:>ate • . 9-Ir-84 -

MATRIX CODE PF/MW 

CONCfNTRA TION (-.Id lelatlve Percent 
Dlffaence 

Sample ID COMPOUND NAM! METHOD IUD - I (DI) IUI\ J (D-} (llPO)• 

PW-ll --Heilfurtn . 
Res Tetrachloroethvlen• EPA 601 ND ND 0 

. . 
• . • 

. 

. 
. . 

. . 

~· · • . • ; 
.. . .. . 

. 
~ 

. . . 
.. 

. ·- - • • - . -- -
-

. • -
,._______ - -

. 
\ 

= ---·-::= · 

•RPO ; 
Co1 - o2) 
~-;-D.:fl x 100 • 



;1 
:1 

:.1 

I '• - • 

TO : r 

L 

Fred c. Hart Associates 
530 Fifth Ave 
New York NY 10036 

-, . 

.J 

L>ATE: Oct ll, 1984 

JOB NO. 35267 

AUTHORIZATION : verbal 

SAMPLE: water - 21 

REPORT OF ANALYSIS 

Detection limit 
PW-1 Shattuck Re•. 
PW-2 B•trada R••· 
PW-3 Weedon (Smith)"' Re•. 
PW-4 Robanna Re•. 
PW-5 Ogden Re•. 
PW-6 Seely Rea. · 
PW-7 Gilbert Rea. 
PW-8 Gody Rea. 
PW-9 Knapp Rea. 
PW-11 ward Rea. 
PW-12 Ebert Rea. 
PW-13 Duco Rea. 
PW-14 Trip Blank 
PW-15 Field Blank 
PW-16 Replicate 

Tetrachloroethylene 
u9/l 

0.1 
< 0.1• 

RD 
RD 
13 
RD 
RD 
0.2 
0.1 

7 
RD 

< 0.1• 
< 0.1• 

RD 
RD 
0.1 

a)Below d8tection limit. Qaantitation and/or identification
11

may be 
uncertain at this level. / 

Willt.,,. F PickYO . 01tect0t 

BJ:na 

< .. ._.. .,,.., 



•

10 
•. )[:-.... 0 

-~-~ 

~@i}? 
• ro . ..,, _;10~. Prin.:cMi . ~J. 'lti5.-t> 

PriAutoa S... C1al1t 
u.1. 1 .. 111 

60MSJ.tOSI 

COMPOUND Oncludina Sunoaatesl -----
c.=..~'t .;- 1n COMPOUND NAM! 
PW-3 Tetrachloroethvlene 

. 

. 

• -
- . - . . 

• . . 
--· 

...____ 

I (SSR • SR, 1 % Rteov¢ry :; Ir a 1 x 100 

QUALITY CONTROL llfPORT 

A. UATRlX SPIC! ANALYSIS 
-

- -=:a - -
Job I 35267 

. Analyat ·, - ~XL 
Dau . _10-11-84 

MATRIX CODE PE/MW 

- · 
CONCENTRATION ~~/I) . ' s 

Santpl• Spiked Sample Sp•• .J 

Result.(SR) lleault (SSR) Addcd(SA) lecono• . METHOD 

EPA 601 Nn 

. 

. 

0.45 

. 

Matrix Codes: 
Soil SO 
Sludge SL 

. 

.Drinking water · OW 

0.44 102 

-

.. 
.. ~ . 

. . 

. .. . 
~~ .. 

• : .. 



~~aa---~ 
~ 

· a." )IOI. l\W11na. ~J. 06!~ 
• 

f'riM11oe S.W. Cu•• 
U.S. lo.• I 

M>t-4tUOJI 

COMPOOND Uncludlna $urra111ul 

' 

C"I 

QUALITY mHTllOl llf.POR T 

I. DUPUCA Tl AHAi. Y5lS 

~ ~. - · . .... ---- ...... r--- . , - - - - -..... i:> t . 
Anal)· st :1 TX~_ 

!>au • . io.:.t1 - e4 
Matrix Cede PE/MW 

CONCfNTRA TION f,.JO 
lt~!At!Ye P11~• 

DiJfuel'Ce 
Saple lD COMPOUND HAUi! METHOD lun • I (DI) !tuC\ Z (D-j (RPO)• 

PW-4 Rpbanna .-
Tetrachloroethylene 

.. 

.• 
.. ·"' . ; -. . ~ •. 

• I ~::- ·: ~~~ • ! 
• .... · . . . . . 

- ·- .... . . 
- ~-

. 
-· .· . · ... .-:..•. ·: .. •. .. -- . . ... .. . 

. . . . . 
. 

-.... - --- '": 

-
t--- · ·· · -

-
·- ·· - -··-- - --
- · .--L------·· ··-·--·-----· . . 

·· · ---. 
·-· ·- · · ·- --- - · 

1 RPO : 

-

. -·· 

t_o, .- Dzt 
~O~XIOO 
L . y~ 

. 

. 
. 

. -
• 

. 

--

EPA 601 

-

. 

. 

. 

-

-- ·- ··-

-- --· 

13 . 13 
--· 

- · . . . . 

. .. 1 • · 

-

. 

-
.. 

·-----·· 

--- --·- ··- -

- - ·- .=..= . 
Matrix Codes: 
Soil SO 
Sludge SL 
Drinking Wate r OW 
Air Air 

0 
--
. . 

. . 

• 
. . . 

. . - .. 

. 
-

·-
• 

Plt1nt F.fflm~nt/monitorina WP. 11 PE/NW 



- - - - - -.,- .. IR' d~~u 
:~f.',. iL~ • 

Jot _ • J)-~· --·-·--
;.,,d j "t ;1 ll'XL 

D•t•. a. 10:.11.:94 

· ft~ -~'";rgli~ft2UW 
r.u ..... -~c ...... 

u~ ..... , 
t.of-41UOSG QUAUlY ca\: ,::OI. lltiUitl 

a. DUPlfC'-9 •· ANALYSIS 

Ma tr ix· Code_ -- .!~/MW ____ _ 

· ; ~~JI; . l\i1..:•lun. N.J. Ot~..O 

I 
-

~ ONCp,•TRATION (1 Rell tlve Percent 
. lhU•enc• 

ltul\ J (D-} I ~POI• 
-·---- ····- ··----· -.... .... ·- ·----1 ---

. ._t.=-~-- -
. 0.1 . • 0 
-~ . ....._._..__._ -- .. . _.....____.. 

' - ·-··· ... 
A . . I - . ' - . -
I ... 

# , • •••• 

• • ·.: - :·:· .&·:: . . ,... . .. -.. t
. --~~-.-. ·--~ 

·-~;~::'· .. __ ........, __ _ 
_ .;,.· ... ,., 
. ... ---· 

·-·-·· · .. ---· ~.:. i •• 

····-··· .... _. .. --- - ---------·-------· . ...,.._., __ 
·: __ _, . ~ _._. 

.. ·----------
-.. --.-... --- ~ ........... .....,_..._......,___ . ..._. -----------------·-·· . ···----· . 

... ~ . --------
I· . ---;:=- . 
. . . ··-=-?:;·: ··-. ·l·· . -~-----:-"' __ ....,__ - · -----~- ---- ___ , .--.--.... ..... 

t ~-~ - - ::;; .. I.~: ~~ --- - --- · 
. ' .. 

····· .. ·- .. · . .. 

.. ------------------ ..... -~- ·----- · · ·~ .... -I' -..-.--·· ~ • 
. -1.. .. .. 

i-:, . -~: ~r-~~ -=:-=:~.:-. --- - - I __. -~~ , 0 

- ------· --------- r" 

I
. -· . · l-·r-:------- -·-·---·· ---- . --·· · -···- .. ,..------------- ·----- --·-· - ~1 -~_._-;i•1----

I ... - ;~!=·=---~--·L ____ --~~ _· - -_=:J_----~~r-=~i~- ]· 
I -- -· - -~ ~- -- .. - ·--·- ·- . . ·-· -····-- - ·- ---··---·-----1 I -------.--~-:-. I -'~-- . ---~---- --- · ·· ···--· - - ~-------...--- ·--- ·-- ----------f-·-. . --- -
I .. .. --· -- ···-- .. ---·· ---- ------ ·-· ---· - --- ··---·-1-------;--. ----1----- ...... 

· .. ro. 

- · ..:::;::-:~-:.:.:.::::.;.::.::.:::-_· -===-:::.-::=.=::-..::~ . -=- --=-....:=-....;.=.7:_7-------:::::.b.: ~-·-::: . - - · - _, 

(01 -D , . l 

Matrix Codesa 
Soil SO 
Sludye SL 

. 

• 

Drinking Water DW ~ 

Ajr Air -

-

t ;~;-o~l 1' 100 

Plal'}t Etfluent/monitorlng well PE/MW ·: .~:· 



' . 
I 

SOIL SAfiFLE AND fll>NITOR WELL ANALYSES 



I 
:I 

I\ ' • • f ~ '- ' 

·:. ,c~ .• • •.;x;>'° 

TO: r-- Fred c. Hart Assoiciates Inc. 
530 Fifth Ave 
New York NY 10036 

ATT: Tom Morahan 
L _J 

REPORT OF ANALYSIS 

.:.Uui..l.' 
'.~a• .. ... 

OATE: Oct 4, 1984 

JOB NO. 35004 

AUTHORIZATION : verbal 

SAMPLE: soil 

Tetrachloroethylene 
u9/k9 (wet) 

Detection limit 10 

2A2 4,100 

2C 13,000 

30 13 

3G 14 

SC 150 

4E 17 

6A 2,200.,000 

6F 1,500 

7A 9 

9B 840 

9E .45 

lOA 620 

100 670 

Replicate (;Gr) 19 

BJ:na 



::·:ICcn; 
~ 

lrtftutH SllW:il Ct•a. 
U.S. lo•le I 

6ot-4SJ.t0St 

- - -
Job I · _liQD --·-___ . 

Analyst :1 TXL_. -- ·· --
Date .. _ _lQ_~:-:8 .4 __ ._ .. 

Matrix Code: PE/MW 
·. a.,, JIOI. PtD:ttot1. S.J. OU-10 

QUALITY CONTROL auoar 
& DUPUCA Tl! ANALYSIS 

·---- -.===~=~F=:~== 

; 
'"': . 

•.. 
. ·-.. ~ 

-
~POUND Oncludlna Surr~o~-=·=•e=•:.__ ____________ _ 

S•ple ID COMPOUND NAM! METHOD 

. . · 21u EPA 5030 4500 _.., ___________ __,._ ______ .. _. __ -· ·· ·-·• . ··--- . .. 27 

----_ 

I CONCENTRAT~~-~·~· lr_ .:-:- .. -: 
~T (wet) . . F•'·!. - rtH.tn• 

·--:-. =tTetra;;h~,,;tt;;!ene - I .lua ·I CDlJ=__""" ~·~l ''(';p-.;j::e 
3600 

t------· ·---·----···- ·· - ___ ._.. ---- .. -- - · .. ·· --- ··----·· 

a..--------·------· ·- -·-·.. .. ----- -------- . . _ . ._ ______ _ ·----------·-·- .. _ .. __ _ - ~--

1-----~---.... -------·--- ---~-----------~---
. .._ ---··· ------- ., ___ __ , ___ ... . 

~·· . ---------------------------1----------11- ·--- ----- -··---... ··-· 
:.··: . .. .. ------------11---------...:...i--- --·· 

··.:···. 

.-: ·• . 

. ·,. L.·· _·. ---;·--..------------:-----------6-----------. _ ...... _.. . ___ -··-

.•. ---------------~----------------------------~ ... -~ ....... ----~---------.. ------------- ·~ ... ------
t--- --·------ . - -- . ---.. 

.---
--··------ ........... -.- ... ·-- ··---------· ·---------------·-------·-·--- -

·~ -------- -----·------ - · ---- ---------·----
1-------:---= --------------·· ·-·------ - - ···---· . ·- -· 

- --···----------------
----· -- - -- ·- ------ - - ... ____ ·-·-----· ·-

• 
t-- __... - ·-- · ·----·-·· ------·-----·- -- -~ - · -- · -·-·· -----

.,.._._ _____ - ........ - ··- . -· --· 

t:==--·---- · _... _______ :_: --==- - -:: ·--=.:~ ·. :.==-=====--=-~===.:.: ..... ... ------- -==-------------:..:..·-.- ·.:..-:-: ="""-=- .·--:.:-::-=...: -=:..:---:·.:: : • .. -

•RPO• 
(o, -oz• ro;-·;02; -, x 100 

Y1I 



• 

r ·- · 

~I:~, .. ·· =·~ •E • ,,,' a I () 

. ~®IW 
• PO. 9.,, _ilQt; . Prin.:t••.•n . \ J l)~'-ltJ 

friacctoa kn•~• C•"'" 
US b11i. I 

609.tJJ.fOjJ QUALITY cotn ''.Of .. 11ePOR' 

A. MATRIX SP&i- · ~ A:1ALYsn 

c-J 
Analytt ='J'XI 

Dae~ . L) ~ ~ .4-!_4 ---· .... -·· 

M.ATR Y:.: COiH-: _ _ Pt:::/MW 

-====-· -:=----:-. -~=-= :·.·: :·==· .:..:....-..=.:=..;.::;=.:::- :· :::- :::..-=:-::.·::-:::=::..:-..:::-: ::.:.: :_. -- - ------------------ .. - --_____ ___ __ ___,, _______ -·-- ---.... . - - -- . -

Sample Spl'<r-i Sarnplr: Sf'' . \ 

Rt~· · 

-
~.~flOl.JNP),nct~i~Sltf!_C?~lu) __________ ___ _ ____ ---· ---~------ ---~Ot[-~~ft'HJ~~Jl~ .'i\ (1:j,/kg) (wet 

,;,:!~"!''--[-;;~r~~hi;;~:'.f'.'00_!1.Qll~~~~==~; ·:?!Ii"' oo.:=1·••!!J!t ~~l . . 11_.c,~~1,~~ri_ l ,. .. , . :•.'.) 
__ ......_ ____ .. ·- .3£.lilu_.______ __ A...~ J_Q ____ _ .J.4... - ·--·-- _..f)J_j_ -- .. . ... . . 790 ... e.: 

------···--------------------- ..__._ . -- _ .... _ • • I • .. --- .. . ·---· 

···- _______ ..,.._... __ ______ ---- -----·--··----- ----- --···-·---·-·----
· - -------~-------- ----

--------·-- -·----·- · __ _.,_. ____ ... _ .... ·-·--
--------~- ---·------ ... - -- - -··------

--;-----... ---•···- ·· -· - · .... -- ·. - ·-------·-- .. ··------

------- ....... ----------· ------
·----·· --·-- ·-· · ---··---------------- --- --- ·--

--· - ---. .. .. - - ·· ··- --=-- ... -.-·· - -·--- -.. 
• • 

- - ·- - .... -·· - ··· - .... . 

(SSR-SR) 
·~Rr.-.ovc't~ -- (SA) · XIOO 

It It ')I. I\ 

- -----· ----·---- ·-
M:t l r ix Codt· _..,: 
Soil SCI 

Slud·Je SI. 
0 t · i n k i n CJ •,..· :~ ~ -• 1 I lW 
Air .-\ i r 

.. J __ 
,..r 

I 
.. 

l'l.=int Ffr l11 0 nt lp1.1;11 t .. i• · t \·: 11 i '. 



• 

•= ~©li)'J 
• P.O. au, .'IOli. Prin.:th.'ft . '.\ .J. OK·~~U 

....... s...c ..... 
u.s ....... 

60t-4SUOSI 

COMPOUND (lncluclllw Sunoa11esJ 

._.:..:.,.<,.- •n COMPOUND NAME 
4E Tetracn1oroetnylene -

I 

' : 

- . 
-

- - - . 

. 

. . ~ 

(SSR - SR) · 
•%Recovery : (SA) X 100 

QUAUTY CONTROL HJIORT 

A. MA TRIX SPICI! ANALYSIS 

- - - L'I cm -
Job I y - 'l 4 

An• l ys t - - .<~L.------
D• t • 10- 4-84 

MATRIX CODE PE/MW 

CONCENTRATION (ua/kg) (wet) ' 

Sample Spliced Sample Sp•• . • 
Added (SA) . METHOD 

EPA 5030 

. 

Reault(SR) lltsult (SSR) 
17 1807 

. 

Matrix Codes : 
So i l SO 
Sludge SL 

. 

. 

. Dr i nk i ng water OW 
Air Air 

llec:on ~) 
1910 94 -
-

.. -

':": -·· 
.. 

·" -. ... 

. . 
- -

--

-

. . 

-

•. . 



: ... 'O 

· ·--~ ~ 
• "'' JIOI. Ptial:tlOll, S.J. ou .. o 

• -

rru.c-100 Suwicl c .... 
us ...... . 

60t-4U·to.tl 

COMPOUND (lncludlna !ulfOHlcd 

r:m 

QUALITY CONTROL IW'ORT 

a. DUPUCA Tl! ANAL YSlS 

. 

- - - - -
Job I · 04 

Andyst ,1 _·1· ~!!---= -
Date • . l"O :-_ 4-::~i _ _ 

MATRIX CODE: PE/MW 

- ---- -
CONCfNTRATIO~g.} 

R~I 
(wet) 

--·---­~ -··- ·-- ···- ·- ·· 

S•ple ID COMPOUND NAM! METHOD .lua ·I (DI) Ru~ J (0-} 

tl"e ~tH't'nt 
Oiffl , . nee 

(Rf'U)• 

, . 

-
6~ 

I 
Tetrachloroethylene 

I 

. 
---- · .... . 

... 
-
... 

~ 

. ~-· 

.. 
. 

----- ... 

.. 
--·-- .~~ -

- · 
. 

-= - -

•RPO• 

. 

-
.. 

., 

- -

co1 - oz• 
rti).;OJ.I x 100 

I I ~21 

·-

·---

• 
. 

: ·-· 

EPA 5030 

. 
; 

-

- - .. --· 
2.4 X 10u 2.0 X 10u 

--. 
- ··--

---·- -- .. · 

----·- - ·· -

--··-- - · -· 
. - - ···- · 

··- I--- · · 

--- - ....._ ___ _ 

I --. . 
- ·-:- ---· 

.-- -· r---· ' • . .. 

. . .. __ ·-----

-- ---
--- - - -·-· .... . ,,__ ___ _ ., 

-- · -- -- -
.. . - ·- --

- ·---- - ·- ·· 

·- ...,__... __ -

- . ::..:...:=..-":"".: -=.:==-=:-.: . :==.-:::=::.:. : .'=...-:-: ·:. 

·-· ·--- ---­.. .... ·····----

18 

--



. .•• 0 
. ·. ~ lL=-·-______ .,g, 

~ 
! : "1J JIOI. r.t.;11oa. S .J. Oi!~ 

• -

friMllH Suriel Ceal• 
US. 1•11 .. I 

60t_.SHOSt 

COMPOUNCl• (lncludln• SurroHted 
' 

-
QUALITY <X>HTROL IUORT 

I. DUPUCAT! ANALYSIS 
-

S•pl• ID COMPOUND HAM! METHOD 

r· 

.gg Tetrachloroethvlene 

- · . 

·.· 
-

·-. 

··- -- ;.·. 

.. . . 
. -. 

-· 
--·· ·--·- --

·~ -
• I 

-- -
. 

, 

-

•RPO• 

- .. -

. 
... 

(Di -oz• 
no • o ,. -., x 100 
, . .. I l/ ,, 

EPA 601 

. 

. 
. 

--
-. -

• 

·--- --
-· - ·· - · 

------
Job I · 35004 

Analyst ,1 TXL 
Date -. •· 10-4:.._~~ ·-------- · 

MATRIX CODE: PE/MW 

=-~...:· · .. :.... .-=...-:-:-: 

CONCENTRATION ft11/I) Pel tt·1e rue~• 
Oifh.i toce 
(~Pol• .IUD - I (DI) 

•1 

-

. 

Rul\ J (DiJ 
~- - . .. ··- ···· - ­· ·· - - ·-- -

43 --· _9 - · ·--·· -·- ·-

--- --. 
- -·· ··-----_ __ ,. 

·--
-·-· 

-- ... . --
- --·· 

--· ··----
I 

. ---. 
. ·- -- ·-. 

---• 
.. ... ·---

·-
··-·- ·· 

-· --- -- -
- --

-------- ---- -- - - -

~------·--
,____ __ 

- ... - ---=--===~-=-~:-.:..: --:.-: --= ~ =- -=-== 



twa · "tf;ice \.(_~ 
~Qf ::11( f ~ :J!(f~v-: 

TO: r 
Fred C. Hart Associates Inc. 
530 Fifth Ave 

..., 

New York NY 10036 

ATT: Tom Morahan 
L 

'\.crolein ;1 \Crylonitrile 
i:senzene 
Bis(chloromethyl) ether 
\romoform 
;arbon Tetrachloride 
Chlorobenzene 
·:hlorodibromomethane 
:ri 1 oroethane 
2.i 1loroethylvinyl ether 
Chloroform 
)ichlorobromomethane 
~ichlorodif luoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
~.l-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropylene 
!thylbenzene 
Methyl bromide 
Methyl chloride 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-dichloroethylene 
1,1,l-Trichloroethane 
l,l,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl Chloride 

_J 
REPORT OF ANALYSIS 

VOLATILE ORGANICS 
Ditictl.OD brum 13 
Limit (Drum 14) 

WJ/k9. (wet) ------
.. 10 ND 

d 
100 ND 

20 ND 
10 HD 
20 HD 
20 HD 
50 HD 
20 ND 
20 RD 
50 ND 
10 RD 
10 RD 
10 RD 
10 RD 
50 HD 
10 ND 

100 ND 
20 ND 
50 16 

100 ND . 
20 13000 
10 ND 
10 11000 
20 HD 
50 ND 
20 260 
50 ND 
20 ND 

DATE: Oct 4, 1984 

JOB NO. 35004 

AUTHORIZATION: verbal 

SAMPLE: soil - 17 

1002 SE* 

---
ND 

ND 
ND 

. ND 
HD 
ND 
ND 
1200 
ND 
ND 
ND 
ND 
RD 
ND 
HD 
ND 
ND 
RD 

100 
RD 
5500 
ND 
ND 
ND 
ND 
ND 
ND 
HI> 

*Sample comprised of large 
analysis. 

stones which are not applicable of 

BJ:na 



.1 

.I 
I 

I 
.I 

~ .... ' ' . - . ,, ' :· 

TO: r 

L 

r.c ....... t:.. . . .. 
Fred C. Hart Associates 
530 Fifth Ave 
New York NY 10036 

ATT: B. Jaycot _J 

"-' . ' -i 
·~ ....... . 

UATl . Oct 5, 1984 

JOB NO. 35100 

AUTHORIZATION : verbal 

SAMPLE: soil - 20 

REPORT Of ANALYSIS 

Detection limit 

TB 1-1 
TB 1-2 
TB 1-6 
TB 1-11 
TB 2-3 
TB 2-6 
TB 2-8 
TB 2-12 
TB 3-l 
TB 3-2 
TB 3-3 
TB 3-4 
TB 3-5 
TB 4-2 
TB 4-3 
TB 4-4 
TB 4-5 
TB 4-6 
Replicate l 
Replicate 2 

W1lh.,,., F Pickup . Ouector 

BJ:na 

Tetrachloroethylene 
ug/kg (wet) 

10 

ND 
18 
ND 

< 10 
140 

ND 
ND 
17 

330 
170 
430 
300 
320 

58 
120 
330 
560 
650 

< 10 
ND 



c-
~ - -- - - - -.... -.:'O JJ · 11110 

m~ 
An.llpt 

-- -,.-xr-·-· · 
- · -- ·- . 0- s--= lf.l Dace? 

~®i\"7 
friMtro11 SeJYKt C1111u 

U I loult I 
60t_.JJ.90SO QUALITY CONTROL lll~T 

A. MATRIX SPDCI! ANALYSIS 

M..'.\:-~:\ CO .' E PE/MW 

• PO. &,, .1hl'!'. Prm.:t1o.-r. 'J. %~-'I.I 
... · :-:.· - -~ .. - -• · ----- ---------· - -·---- ·--- -·----- ..:_::= .. : .:.:: ·. -=.::::...: . ...=: .. -.::;_ 

COM~·:p (lncludi!'&.Stlrr!l!IH) ___ -- · _J ________ ~ON(_ CtJ~iR!! TJ~>N_Jl~gf kg (wet).. 

5afTl;»le SplkeJ s.rr.,r: Splk~ 

~O&lf>9UND NAMf.::: --+r--METHO~~ -=J- ~~SAJl_f {l~:: . -~'.!u~~--~SR)=- c.- 1 ~·~J.~~ 
a . ·----• Teti:achloroe~h ..... Y.....,l .... e_.n;.-.e ____ . EPA 601 L--- -~P.. ---'· ·-·- 13 ___ --- ! ~- - ... 

--·--•· --·-·-

~ 

Rtct;,.:.-,· -· -- -
.. . S7 _. 

----··• -- . ··- .. ·· -- . . ·-·-·--··-- ----·-----
---- ·- · ··-·----------- ··-·- ---- _ ......... . ._._ ··-··· ·-- ··-· ·------ -----·-·--·-

·------- -··-- .. - ---·· ·-

-·· - ··· ~-- · · ·--·· 

---· ---- - ---
··-- ·- -- -· --­

-· ·- ·- .... 

--------·-··-···- ·------ .. .,_..___. __ _ -··· --- ·---·· ---- · ··----- -·-· 

------------....-· --·· ····- -·--1--·· ·· --.. 
.: .. ···--::a--------------------------+------ . . . --- .. --~- -·-------- ·--.--.. - ·· ....... ·- ·· -- . 

---· ·· ·• -- .. ·-··----·-- __________ ,.. _______ .._. ------- ____ .._ ______ ··-- ... ~ · - ... --· 

--- . - · ------- -----··--·-·· . -- --· ----· - ·-----· --• 
- -------·-···-- ----- ··--- -·-----· ·-----·· -·------
------ __ .. ________ ------- ··-- ·------·-----·------.......,__- .... ________ •... ------ --- ·-··- . ·-- ~ . --~ -.·.·_ 1 .. ---

- . ··· -···· -···---------·----- - -·- ·• ........ .. ----·-·-.. -- ·- - --- · __ _ .. .. -------- .. -
··------ .. -------------------- +- --·· ·· -·-·· ·· . ·-----·- ..... - . . - . - --- -- .. .. .. . - .. . -

--- - -···-•·· - ·--- ·-----·------------- -+- ---·--·· · ·-----

- ··-· - -- ·-· ------ ··- ·----·-··---·-··· -·-----i ·-----+ -
' . 

~= ~- ~ '-~~~ - ~ --~~~~ : ~= ·-· .. ' -=+ ~---~~~ ~: ~=- -= ~==-. ~= ~c:_-=: :.· [ .• " 
Matrix Codes: 
Soil SO 

(SSR - SR) 
·~ Rte over y : IS"Ar-- X 100 Sludge SL 

Drinking ...,· .:n L·r DW 
Air Air 

'' 1 1 , , ;• · Yl - f 



• 

. · ~. CJI~ 
- --~ Pri.cflo• s.,,.;c. C••ICI 

u ....... . 
--· ~@W 60t_.JJ.tOSO 

• PO. a.,, .i 10~. Prin.:11~·r. \ J. %~.a·J 
. 

COMPOUNJ> (lncludir& Suno111ea) 

.-• .:..~'I• 1n COMPOUND NAME 

TB 1-6 Tetrachloroethvl•n• 
-

. . . 

. 
-

.. - - . . 

. 
•• 

USR ·SR) 
·~ Rteowtry a -isAf- X 100 

-
QUAUTY CONTROL af.POR T 

A. MA TRIX SPIC! AHAL YSIS 

-

' .. 

- - c-. - - -JoL 

. Analyat 
D•te 

MATRIX CODE 

..15 lL.u. ----__ l 
Jj)-·!i-84 -

EE.lM"'---- · 

- --
COHCfNTRA TION (~[ K,' ' 

,. I 
Sani1le Spiked Sample !pl<e I 

Added (SA) ·~!!!)~. METHOD 

EPA 601 

. 

Rtsull (SR) _!leaull (SSR) =-
ND 28 30 9 3 ~ ---- -·--i 

-
-- -: 

• 

. 

. 

Matrix Codes: 
Soil SO 
Sludge SL 

. Drinking water OW 
Air Air 

. 

.~ 

. ··-

. .. 
. 

_J 
I 

-. 

':": t 

-
-
-
-
-
-
--

I 
-

I 

-

...... , . ,,,,' 



~10 
. 8-'IQl;Jw ,.. ... ~c .... 

u.s . ..... . 
609-UJ-toSI 

· a.,, JIOI. Ptilll:tlon. S.J. Oi!.iO . 
COMPOUND (lncludlna Surronred 

-
QUALITY CCHTROL ll!.POllT 

a. DUPUCA Tl ANAL Y5lS 

S•ple ID COMPOUND NAM! METHOD 

TB l-4 Tetrachloroethylene EPA 601 

. . 
.. 

I 

• 
' 

. - -

. 

-
. 

. 

•RPO a 

-· ., - - C-'J - - -Job f .J :. 1. 0 u 

. .\.~alysc ; L 
i>aiu io..:s-84 

MATRIX CODE: PE/MW 

CONCENTRATION lual/:..'J_ 
. i: blatlve Pact'f\t 

Dlffennce 
lun - I (0

1
) hn. J (D-} (llPO)• 

i 310 280 10 

·-

-

' 
. 

. 
-· 

.. 

I 

--' 
-

-- ···--:-- . --.. 



~~ 
·~~ 
~ 

· &n JIOI. rn...:taoa. S.J. OU.&t> 
• 

rn..1 .. s.wi&llC•M• 
U.S. ...... 
60t~IJ.tlSI 

COMPOUND flncludlna 5unoHtHt 

QUALITY CQHTROI. ll!JIORT 

I. DUPUCAR AHAL YSIS 

S•ple ID COMPOUND NAii! METHOD 

TB 3-5 Tetrachloroethylene 

. 
. . 

I ' 

I 
.. 

- 1 
I I. 

i i .. 

. . 
I 

I 

' 

. 

•RPO: co, - 0 2• x 100 ro· . 0~2l 

.. - - - - -Job I 3510" 
.\.~.i ~ y st ' __ _.I~~:.;..- -".""'---

Ju~ 10-5.:94 

MATRIX CODE: PE/MW 

COHCfNTRA TION (ta/~q llelatlve Percent . 
DUference 

_lun - I (DI) hn J (D-j (RPO)• 

380 260 38 

-

-

·- · 



.re~ 
· o.,, JllJe. Pt'-':eton. S.J. Oi~-'O . 

PriaalH s.we C•••• 
us . ...... 
'°'.,.u.tose 

COMPOUND (lncludln• Surroaated 

-
QUALITY CONTROL llUOtl T 

B. DUPUCAftANALYSU 

S•ple! ID COMPOUND NAU! 

TB 4-6 Tetrachloroethylene 

• . 

. 
. 
.. 

-- -
-

. 
. 

•RPO: 
(DI - Dz) X 100 rDI • 0~~ 

c-i - c--J cm -Job • .J:> .11'" ----
A.'1.1lyst I TXl. 

Jau . UJ-!f-84 

MATRIX CODE: PE/MW 

CONCfNTRA TION f._./f.-:1 llelatlve Percent ._,_.. 

Olffaence 
Run· I (DI) hn J CD-} (APO)• 

680 620 9 

I 

. 
. 

I 
I 



.I 

.. 1 
I 
~I 

·1 

I 

\ .. 

. I I I ~ - "" 

.. ,, .. ~~,: . ._,. . .._. , . ~,~-

~ 

TO: r 

L 

' \ ... -4 ~ J.'I 

Fred c. Hart Associates Inc. 
530 Fifth Ave 
New York NY 10036 

A'l'T: Tom Morahan _J 
REPORT OF ANALYSIS 

UATE: Oct S, 1984 

JOB NO. 35206 

AUTHORIZATION : verbal 

SA~PLE: 

Tetrachloroe.thylene 

Detection limit 

TB 6-lA 
TB 6-2 
TB 6-3 
TB 7-2 
TB 7-5 
TB 7-10 
TB 5-3 
TB 5-5 
TB 5-7 
TB 5-6 
Replicate l 
TB 8-2 
TB 8-6 

UCJ/kCJ (vet) 

10 

90 
20 
55 
llD 
RD ,a 
78 

300 
3200 

700 
900 

llD 
llD 

a)Below detection limit. Quantitation and/or identification may be 
uncertain at thi• level. / 

W.lloam F Pic:lluo , D•rectO• 
BJ:na 

< ._.,than 



~~~ 
·MW~ 
~ 

· a.,_, JIOI. ftra:tloll. S.J. Oi!~O 
• 

triMllH S.-. (HI• 
us. ...... 

60t-4U·MSI 

COMPOUND llncludln• SunoHted 

QUALITY OlHTROL llUOllT 

I. DUPUCA Tl! AHAL YSIS 

S•ple ID COMPOUND NAii! 
. 

METHOD 

TB 5-6 Tetrachloroathvlene 

. 
. 

. 
.. 

• 

.. -- -
-
-

• 

. 
-

•RPO a 
(01 - Ozt x 100 ro·. 0~21 

- LW -.i ob f J5 2vu 

A.-: J : ;; ~ t i 1·0- s::lJl 
Jua . 

------" • 

MATRIX CODE: PE/MW 

COHCfNTRA TION (U9Arn' llclatlve Percent, 
<wet> Olff ennce 

Run · I co
1
) L:\ J CD,J (RPO)• 

710 690 3 

i 

. 
. 

·-

. 

-
-

. . 



IO -· ~ ·c· · 
• 

• 

~ ........ ..-.c .... 
us. ...... 

IOt-4U·MSI 

COMPOUND Uncludlna Surro-.atell 

QUALITY CctfTROL ll!JIORT 

a. DUPUCA T! AHAL YSIS 

S•ple ID COMPOUND NAU! METHOD 

TB 5-7 Tetrachloroethvlene EPA 601 

. 
. . 

. 

.. 
-- -
-
.. 

. 
-. 

•RPO a 
CD1 - Dz) x 100 ro·. o~~ 

- - -Job f 35 ~Ub 
Ana ~yu: , TXL 

i>ao . 10-5:::::04 

MATRIX CODE: PE/M\i 

-
-1 

CONCfNTRA TION (um/ko Relative Perctnt . " . . 
Dlffeunce 

Run· I (0
1
) h:\ J CDiJ (RPO)• 

3400 3000 13 

-

~ 

. 

. 1 
I 

·· -



~~ 
-~~ 
~--.a - "*=••on. 'S.J. oa: . °"' Jlv. . 

• 

friMe ... ~c .... 
us. ...... 

60t-4SJ.tOSI 

COMPOUND (lncludlna Su1J0Hted 

QUALITY <XlHJROL ll!.POllT 

a. DUPUCAT! ANALYSIS 

S•ple ID COMPOUND NAM! METHOD 

Replicate 1 

Tetrachloroehtylene 

... 

' 

I 
I I . 

- .. 
i 

I . 
. 

: 

-- -
. 

. 
. 

. 

•RPO a 

-Job I 

A .. ":J ~yst i 

)au 

- -)~LUb 

TXL 
Io-,-8"4 

MATRIX CODE: PE/MW 

-
CONCENTRATION ( ... J&o lleLatlve Petccnl 

, I · . 

OUfennce 
lun · I (0

1
) hn. J (D-j (RPO)• 

·-
990 810 20 -

·-
- ! 

-~ 

. :1 
. 

j 
· ' I 
. 

I 

I 
·· 1 

. I 

' I 
• I -



· .. Cl~ 
· -·--~ -__ . ~'ff'W 

• PO . ..,, .t hh . Prin:th-~. ' J ·)\5.a•J 

Pri•nla. S.""'' Ce111cr 
U.I lt'81a I 

609-0UOSO 

-
· ~POUND Undudi!'& Suno11te1) 

c .:_;,_ '1 i_ T n COMPOUND NAME -TB 8-2 Tetrachloroeth~lene 

. . 

. 
-

- . - . . 

. 
'. 

--

(SSR ·SR» 
·~ Rtcovcr y : (S.i.f - X 100 

QUALITY CONTROL llLPORT 

A. MA TRIX SPDC I! ANALYSIS 

- - - - --Ob 

. An.tyst 
Date 

j _ _ _ J 

TXI. 
10-s.:h .. --- · 

MATRIX CODE __ ...f!;/MW - - · . 

CONCENTRATION (~lka\ h.i~t- ' 

Sample Spiked Sample Spike 
A~(SA) ' Reco' 

! 
I 

t."; METHOD 
EPA 601 

. 

. 

• 

Result (SR) Ruull (SSR) 
ND 

. 

35 

Matrix Codes: 
Soil SO 
Sludge SL 
Drinking water DW 
Air Air 

-

-

-~ 

. 
. 
. 

·-
49 7l 

. . . :'\: 

·-
.. 

. .... . . , ••• t 

_-, 
-I 

I 

I --·, 
-I 
.I 
-i 
I 

I 
·1 
· 1 
-, 
- I 

I 
I 

- ! 



~I 

I 

•- .. I • • - ·- - . • -

at'fii~-
~ 

I<. , : HJ>- p , .•: .. · · ·1: '\ I 11.' · ~11 

TO: r Fred c. Bart Associates 
530 Fifth Ave 

..., 
·' 

L 

New York NY 10036 

Detection limit 

MW-1 

MW-2 

MW-3 

MW-4 

MW-6 

MW-7 

---
w.11..m F . Pclluo, e>w.aar 

BJ:na 

_J 
REPORT OF ANALYSIS 

Tetrachloroethylene 
u9/l 

0.1 

1 

350 

27,000 

15,000 

76 

34 

·:e~ 
··-~: · 

DATE: Oct ll, 1984 

JOB NO . 35267 

AUTHORIZATION: verbal 

SAMPLE: water - 21 

<-'Hilt\"'' < .. 1110 - • .._, "._ tt\erl tfte •ue •-..a ncn dt19Ct9d by tfte l9CfW't1QUe emol0¥9d >- tr••t•r '"-" 1110 - not 0e1ec1•~ 



~ -•~A~ 
· -~ 
r I.>~ JtOI. rn..:etoe. SJ. OU~ 

• 

ulM'll- _,,...Cu • .., 
U.l. .... I 
60MIUUI 

COMpOIJNO llnclucllha !u1Tou1cd 

' 

QUALITY CDHTllOl UPORT 

L DUnJCA ft AHAL YSIS 

. -- - - - -
l\.ll• I ; ;1 'lt'"' 

Oatt a . 10-f -84 

Matrix Code PELHW _ ____ _ 

CONCENTRATION f•-.10 ltel&tfYe ru~"'tnl 
OiUuence 

l•pla ID COMPOUND HAM! METHOD luD ·I (0
1
) Run. J fD-J (RPO)• 

MW-2 .. 
. -
Tetrachloroethylene 

. , . 
- .. . . 
. ". 1 . . . . . ... , .· 

• ! : ::- ••. " -".'-. '.· 

··- .•. ::· ;:: . : 
... .. -r:- ... - .'t~: ·""' 
- :.~ ·-·. . . . • . ._._ . . 

~- ..... . ~ . .. •.. ': .. -· ~-=-....... .. 
..~. .. ... .. .. . .. 

-. . . . 
.. . : 

. 
- . . ···- --
--- -
.:. 

- • . .. 
. 

.• 

•RPO• 
(D - Dzl X 100 

r~.-.09~ · 

EPA 601 

. 

. 
. . 

. 

. 

360 
. 

• 

. 
. 

MatriK Codes: 
Soil SO 
Sludge SL 
Drinking Water ow 
Air Air 

-

350 

.. . 

. . : •· 

3 

--
. 

,.. 

• 
,. . . 

. 

. . 
. 

-· 

• 
---

Plant Effluent/monitoring well PE/NW 
·1er 



MlfJ~ . 
·~ 

· a.,, JIOI. '""'=••o•. S.J. 06~~ 

r.t.Atoe S«wa c .... 
U.1 .... 1 
.ot~U·tGJI QUAl.ITY CCHTllOl llLPORT 

a. DUPUCAft ANAL Y51S 

- - -
- __ J_J_ 

And)st ;1 T)[L.._.,,.___ 
!>~u a . io-ll-84 

Matrix Code~-JliP~Eu/~MuW.'--~~~-

COMPOO_ND Uncludln1 SurJ0&1tcd . I ' CONCENTRATION.;ic[Q 

' S•ph ID 

llcl&Uve Pa~-en• 
Oiffucnce 

(RPO)• METHOD b~~~~~~~~~~~~~~~~~=·- hD·l(~-l ·~?~~~~~~ COMPOUND HAM! 

MW-7 • • .-
Tetrachloroethylene BPA 601 37 31 18 

. ~------------------------------------------~----------------------------~--~-----------------· ------~ .. . ~---~~--------

" 

.., . . . .. : .. . •, . .. 
, ·.: - .: , ... .. ... ·4-

~ 

?'.." :• 

··- . :- .. 
• -4-

:..•. ·. --- . 
,.. ... · .· 

" 
1 • . ... 

lo • 

. . 

-----·I--- I I • I ·. 
f------------~ ~~--~------·~--.... ~---~------~---
r--- . -·· ...:a __ .._ _______ -ti 

--- ·---·---+-··- ------- --I 

• -- - ·~ -----tf------- ·-----~--~-- · -------------- ----1- · ~--· -----1- I 

(-- ----r ·- ··--- r---·~----r ·----;- --ti 

;::.=::.: · ==--===--=:--------=---=-=---==·-.. - . · · --~- .--1.. • ~ 

•RPO: 
(01 - 0 • . l 

r
~~IOO 
- y~ 

Matrix Codes: 
Soil SO 
Slud9e SL 
Drinking Water ow 
Air Air 
f t f llP Tl/'\r ' ... f ' ,,.. 1 C' ,, 



}:~~~ w 

-~ 

Priaceloe S...W:. Cu•~ 
u~1 .... 1 

tot-4tUOSI QUALITY OOHTROl ll!.POtl T 

I. DUftJCAft ANAL YS&S 

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

An'1)':1t ;1 TXL 
!>•u • io-rt-e4 

. .. -----
Matrix Ccde~~P~E~/~M~W~~~~-

· &n JIOI. r.~tln•. S.J. Oi:~ 

LCOMPOUNDJlncludln& 5uno111c1l I COHCENT.RATION.;.~ . 
1 

ltcl&tlve r11~-en• 
Oi.Jfennce 

(RPO)• ' S~ph ID 
METHOD '===~I===============· I ·~·.I (DL.L lu~}J~i_f ·======t COMPOUND HAM! 

! ---1 1 • -'·--- ..... _ __...__ _______ __ 

26000 MW-3 Tetrachloroethylene _ ~- _EPA · 601 27000 l.8 _______________________________ .., ______ _. ______ .. ____ _, ___ _ 

1-~-----------... ----------~--------------.... -------,i~·~-----------------------------------·-----------------
- ·- · .I I 

.. ... . . 
J :·~ .... :·-~ > •• . 

. ... . . . . _,_ 

t • ~·- -. ..:·· . •T 

~ -·- . .. . 

. . 

---1--- .. · I • I 

~- ----~ l-------+--------1 
r--

· ·- -----· I · ·- ----~- ·------· ·----1 I I 

--· __ ....._ __ ___ ....._ _____ . . , ---··----··- · · .: . ------ l- -:--··-- · I -

·- . . - ----· _ _..,_ _____ . . ------·--·--··· -------- ------+-· ----------1-· ·· --· . - · ·---1----- ' .... 

. ·.:::;- .:..:=: .· . . :.:::.:.::.=~ =---=-=;:--·-·· · ------- =..:::__ - - L- -~:==-::-:-· 

•I\ PD : 
(0 - Dzl X 100 

r~.· ' D?~ 
'.'tatrix Codes: 
Soil SO 
Sludge SL 
Drinking Water OW 
Air Air 

n~ 
,, ., lmr 

---:--

,... .. . '" o~ . 



I 

APPENDIX E 

OYA PRESCREEN AND GAS-CHROMATOGRAPH STRIP CHARTS 



:: 

:I 
.. __ , t 

.. 
. . 

- · - L. .. 
; : 

; f~ :t 
; :.1 

~I i 
I 

~ I 
I 

-~-- -·-;~ - .· ---4!-;•H-·~""·-:-'~ 
' 

. ~4-
1 -"1-

-- ·;--

' : I I i I LIOCi~..O;C · •, C.4,!..,V'-': . . • ", • • .,.,. • .,.__. i 
~ :.-~-:---:, ~ --;--:~ , . • ·-.1. ' --.· 1 · •· . '·. h I . -- ·· r ~;.:..;::r=f::;;;;::~--- . 

f
. j !"" '. -.: I ·1: . •• · ··- ''"' : · 'T"I t j.... .I.~ .0 ~.,-----·.P....--

: ! i I; ·. I· - j" ·• . . · ~ :~ r--·: · . :::! ... ~ · ~'. .. p.r- . ....:..:-. . - . T 'I'""""':""~ --- ·-· ·· 

-

_ ... 1... ·,.··,~··• f· .• ,· . -~· .:. ,.-:',.; .. r-: ·:-:: :: . ,.i~· t· · I .: r--,'"!-: . · ~··.t; ·· .. -;-~- ._, 
.-J.-.. . . .. t ·. ~ ·-, H . . - f ,.... - .,.. •• · ... .,..., · r ' -. · - ~-· : L!_.!_ . J -.-- • - • . 1 ··--,- ... ·-- ~ .-.=... ~ ' - ._.__.. • . _.__....,.._. . . c·~- -- - ... . . ; L - -·:: .. .:;..:::·1 '· . . .. _ .. :·· i .... ·--·-· .- .'.'" • ~h-1±±. .. . l - ··! . - ..... -- • ""'--.:. ~~t· i-:·- • .. :_• . , . :.:.", ..;:,.. . I ·"! ~ -~r -.t :·d · ., .. . i ' ·--~- ..o . -~- --~ -·--
_ .. r. . . ,_· ' .. . : ... ~. - . . f ~-~ :_1 -: ··;- ~-;- • : ~ - - : .. ~ . -- -~ . : ~·. : • . r J.~- - · . . ' ~- · ._ _,.,- . ' . : . ~-r-- .;.~ '· . . . .. .... .. 1 . .. -1- ( ' --· • ~ ,_·.;.. __ -- -: . -- .... : -

1 ·-.· ! . . • 0 ·1--· :....L. -- · · ".·•· i · ·"~·-..,-+ · 1-;·1--'-: - .~ ~.,...-i-· ~ t·· ·f ·-· !L~ ...... : ·~+_,,.. ............. -+-__......._.._ 
-

i :· -.-.- · - --~ : ~· .. -'._ : ( ._;:;-, .:· ;.-:z.<~tt-~~-:J.'. :_:. ,~ ;-.~ -: ..:.:! •. ::. i : ·· - . ·.-.:.J:i· -~ '.. :t~ ·: .~~-. . .. _:~ 
- ... • ':-··- :-- ; ...• • t - ...... ,~ . , . ••. ~ · :~-· • . ....... 

·. • -- . . : .. • ·...,.. ' - : .. .... ....; : --• . · . · o~·-- · ... - ~ 
I+- '1-. ' J .. ~ . ~ ;- ;J.::i. ~ .. ~: .. . • "T"'!" ' ··-; - -:- '£· ·==. ·• ... -L ~ ~ --..,-'- . __ ._ .. t~; 1-:+ . · ·~- - ., r- :I . . . .... : -~ · ... ..: . ~ - • 4-; . 7" .. ...:.::.., ·:; _- .. ; -· .T.":tt.: <t=··- ·-- -. 

~r:t~::::i::::::tf-::·:::-·:1t:--· 0~1~ ~ .'-1 •. • ; . . ; ... -; -~~· · .:--· · .·- ··-:-· . ~ ·'. ·· . ,.__ •I.;.--;i . ·: - ! - '"' 
'(c. _.,.. f-~-· ..... "" ~ -4 rf ~ : -i:i: •·' • · lol- . · ·o··M ~~w::~ ~ - . ·.·-•,.J... -···- i' ,- . . I.- i, '.::· .. '.t1··· ;-;.• .. ·-~ ~- ~·-~ .....:..- .,--~. _+' . . ;~ 

' ' • ....... ' I , ' J • • ' -t-- !Im ~' ~ • ..:._ -..,• .. , - ;...,;;::t , .; -, I • ' - ...,;._ ,.. _ 

•
. · :::--~.·:..'~::. . .:.....· · : ~.' ; : . . . . .... -~ ..• Ill·~+ • · t~·i-•· ·- .- ·: I~.... , .., "'T~ - ~~ I . .... 

' -~' 0 ;_:. • ~ · -;- •-+;- +: . . ...... ~~-- ' -'- •. • .; ~,.. "T -LT+~ .. - . ' . ' •.:: 
I "'!"' ."' ;rT . _._ , ~· . .~ . :l· . L . ·c ""'++---'-, ... ~ 
~ :_· -.· 1i:~_. ·.-.·;_ .. . i :.:. ,.... -j i·_. ~~~ - ~ _;; -1·· :_+ ±F:.:. ... :i.; ~ . • ~ ·:-:·~.- ; ~:: : , · .. · -··; .·- u~j.:- ~=·· -~ F"' ~-+ -

_ T _. "' · ~. _: · · · ·- ~ ,.. d:W::_, .,..· _. , . · · · ~ '~l ~ ~ - • ·. ·'. ~ . • • "- - · ··-' .0 , .. . • · J. -.· "l T ' 1' - , . ' , . -:---. +,+_-.. ·.--~ +---++-..... ....,I--~± . ..., . -. . r ... -+ .... -. . c I~ . ~ ~ - -~ 
, . - .. ~"' . ,'.: · .· ~:-;-!- . L- .-. • .., ,.,. .c.J, -- ~-~ • 1 ~ r . ,,. ..; • ., · c--:.. --0 : · _._ 
I .1·: ! ~ : i : ;..; . .;.:=. , ;~ .. .: ::I: .. ., :. 'i_J_ .. -~ '."" . .;.....: .,... . ; -~ . ':".~; ~ 

--++--·~--++·-·~-· .•. W- -:j• • 1·; • I r .. •·• • ~ • ' • - • ·-. ' ' : , : .;.. ,.;., "' .j .; •• ~ - ~ . ·f~ . ..,...-+-. -;"*"++.j.--
. . .,· · j ~ ··. • ~ ~ -· =.. .... ...;..i... ; ;.., ~ • . -.... ; ~ _ ,..,_o 

t -:~ .. ,-· . j =i : ""-'. • H ~.;_. -1 •. : i ~ ;:: ; ~ 1:41 ---~~ o.,. +-+..._,..+--· 
..,... 

. . : · ~- __ ; _, ..... J_ ~ ~ : • :.! fllli -l. ~ , ~ ~ ' ~ · -!.• ~ I ' ~ · · -f' - t -~- - ' ;·•· +~ ........... -•.. -·1·•. ~ 
.J • fl' ~- . ·o- -.!-

- ·iu - : . ' :-+ ·f1 ; ~- ).. ~ ~ l . .L. !l. ,_! -++~ _:-!19+.. ............ -++ .... ~ • •. 
l~ I- -!.~ ~ " . ' IT1 T '",... 'i ' ~· r 

. + j ; •·0:~·: F~- ~~ .. ~: ~t: t.;:1· ~-~-~l ff+fF~~lfil~~~~~~~~Slj~lf~:!l~ai~'~"'"t!-;-~· ~~H'i ..... t~:r :.t.:::::=~~~:.11~~:.'f . - ... ~ :_ ... ~ ~ _o 
-~· 1-r . j.;.~ ;. . . . ........ ~-.~. +..: ---~- . . • .. !. 
.•• i•, •..: .,_. , .. .J •·Ml•-... --... l :...;.._- ...... ~ rl - . ' 

+--4+-~L.flll~IL-·~,~· ~~~-!l't·=·::::·~·~: rl\::~b'--i!~-l.l%:j~i2:!::3:~::E~iJ.~\if~.q..~iil!l;~t~·L~ . .:-r-~~;8~·~~~~~,.~·:·! :1--Jl!ft . - "" . ' - ····--
~ j" ' . -- ~ - .... j 

__. ~ -

OYA prncreens 



N 

4.1 

\ I 

··, · 

.. ·?01 

•· .. .. 

I 
•.H .. ,. . ~·... . 0(-, 

•r . • ·' ·, I ' . . 
i I _J . i I • -~:-;...i 
i--··-·-r- .. -,I-~-:-;·,~ . . 

' -··t--- _ .. - -;1-' r i . . ___ l ,!--.-111 " I , · O II 0 _.... ~-- · - · 1 l· ·I .. , 
• • . I 

! · _;_.i__J_ I 1 1 I I I I I I I I I I 14' -· ("" ~1 ·-· -·i~ :::i 
. t •I 

J . .. ~-~~~ ~~~ 4 · ~ --- --WH t i . -~-=~ ~ _-.:.:; ·~~~ .. - . 

•. 

r.-.. -
I . ·r-·-- . 
! 

- - - 1 

I ··j: . :. · I iilllLd 
I - .. - .. . . -·-·- • . . -·...,- . 

I , I ; t. ii ' : 
·; ·-···: ---.. ·-+·TTttfu .... ·tt·~i L ... -1 ~-: ·-:r~ ; 

4
:1. ft ... 

. . " . I ' I , .. 1 · :tJ 
I 'i ;l:>i:! •· .. 

I . ' 11' "' .µ...i...;dll'lll'll I I 

'·~++-=-·~+.&-U 
• •I • 

- ... ! .. ~-t;-,r-t ""'.-
. . -, . 'f----1~· 

·j-- ..i,r- :-~+~~J7fii, : ; · I l ' ~; :. -,~f:t:· ~>j . I . . I · I · ' . I 1- . ~ 
. . . . . 

I .... - ., • • ; - ... -,·- 1·- i~ .. --:---f -r"!• 
·.1 ·:.!' "t or 07 ' Of : ~I~ i ht: Of~ 

---- .. , - . lt· H!~i== ~- -~:1:±tnnu:-;t 
. i : I I:·:' 
! .. -i"----i ... -1 ~·~ . 

I . . I . ' . 
, .. _. -;-· ·· -· 'f ·-.~ · :-l~-1 

' I':' · 11 
· : 

t . , I 
---:- · -~-.-,.--,- - -! 

I •··-

·:·1 ·4· ·. '.I I I: • I 
'. ; . ·- . I 
~ ... · . .. 
' :· . ·. .. : 

. '' 
, t I "i ~ ..!.. . -'--L "'"! ~ 

. 

i : ' 

...... -·· 
11l~;HmB¥s1 :;1HiH!Hn:rmm1 

.l I : . j . 

• !..:... •• .!-·-­
. 'I ... 

• . , : . , . . ! 1.t· l . 
. I. "·:-- . ' . . ;-~ . , • 1· •- . 
..,..~- - .-:- - .. -:.J .......... '• · ., .... ·. ; . : ,. , 1 . I 

' 
~- · . . ' ···- . . __ .:._.T.: .. ~ .• 

. •• .,.r • ' I ' . IT 
I ' f • ' 

I ... 

. I 
I ' 

., 

.. 
c: 

~ 
u 
"' r 
G. 

c 
> 
0 



~ - z - -

-·i ·! . .. . -1 ··l-
1 ' 

.~ -i : l · - .J.. l- i 

- - !~~ t~·~~ ~-·---r. -+--~ J1*-'---· ----
. I I , ; ~.· '1~ I .... . ~ . I 

!It. .. "'7'-· lt. -... :;--i·~t - - I +1 . - ·:, ·---r ---I J . -· T". _;,.__: · ! 

QI I ; t I . . j· ·.. . ! I 

-+~~~! ,-~· +-7t i ~ ·- ~ .. 1-;- ; -i- ~rt-t'. --- . I 

. _; -f . .l. ~ - 1~~ . ~'" ; ·:_: ;·· • ~ :~l~ : . ··le ·· ~-:: · .: . · ,~- ·:t~~ . 
. 'r· . ··1. ~ ~ - ·- ~.::. .c-::r .... ...,...- .;.... -"" ... .: . :. , -::. · . ·· . .- : ·-+ 
-~ . ~-i~ .~ ,_I"'"'--~ --·· ..!- -~~- .... ~ ~·1·- - - ~ . ·• . . - . - · . 
•• 1 · ;·· 1·••··;• · ' ·;· • ;-1- ~ ;-· · - • · ~I•--. --· -4' ·• 

---- .• ,.: . -;J. -: 

- .....:.....;:::; ~ ':-:-

OVA pNSCr'HftS 

------·· 



-·---··· ~·-----....,!--------------· 

-1 - - · 

; - . ·- .. • 
,. - -· 

. -· j-··­.-, .... -
·t · ; ~ -- r. ~: ... 

r-·- i-· ., 

\ 
~ --------··--+-··---~ • - t - . . ., . 

; · 
. (I 

- ·1 
··· ~ 

·-. T ; :,~ .... ~--.... 
-~- ....?..=;- .., .......... -!-'TT-

, - ..:..~;. 

~--- · . 
• '•1'1 ~ --:-

: 3:-::.~~::::: t:-=-:-·. ·-- .::· .. ·.::t~::::=.::;:·_ -­:- .. . ;.·-.- . :·-- .. t :.;..: - 1- -- t· . ;-:"' .. :.+~ ...... ~ : :---, 
:--- ·· i··- ; L -- , __ _._~Ff~---~ ~~.... . .. '.., 
. - 'J .. .... .• . ·1--~ . .;.. - . ···~ - : .... -:J 

L_ ___ - "': + .. · · ~ -- --~ - ·.·-- : -· · ~- '..._ : ··~-~ 
·-- - -1 ·--~ . · 1-· · · -- -~ ... . :-- · ·~ 1'-~:-~·-

0.. a·l ·-o, - · o·r · .. ,.:., ·-:·o·'s ·-· ·09·- -- ..... -~~-· A...:....oo. 
--·· , --· '-~- • · --v,r . - .. --'916. ·-· ·"1 -.""'9!~ . ~ 

i ·- .• , . ·- +· ,. •·- . ·r·- -~ ·--+- -.-- . ~- -~i-~' 
,. . .. ·- ·. - · . I ... . .. . . ·-·· - - .,.. -~- . -·-··· · .·i - -- . '=:.:-~.;=--= ~=--:j::"-~.:: . r~..;: ~.¢· -+: -+-----f"""-"' . • . -+,-...... ~ ......,...., . . ·--....... ... -- .....--~- ----· ~l 
t-~- . ......J . --··1 -- . -· --
t::::=J. . . ~-:----;_-....._· ......... ~_· _ ................. · _....,· .... · ..... ~ ..................... ~ ........... +-t 
...,._ ........ ________ - . ~.- -~ .............................. +oi"""-1-t+..-1""""t 

~- ... - . --·- .. : ·-.--.;...·-~· ~-~---·+-~;-+-;1-"--r.....+++~t+M-T-t 
-~-=t::~...: 1--=i · __ · _..;.-+-_...,..._........; ...... ~ ...... ~-......... -_ ... ,, ........ l : ---+----, .. - . -.• ~- -+ _ .. ....:.... - . -+----.... ~---+----+ ·-

,... .. ~ .... -- - ......... =-=- .-- -- .3.:..;..__.•-- ----

-· 
: -, 

·- . F~ -1~-1 . I 
~' : ~ t ~ 

I ------ ____ ,._ 

..... --~~--· - .. 

. 1 . 
I i 
~­
I' 



~I 

:I 

I c:: 
·- ·,- -ir. 

·~--

~· 
I 
! 

; 1 

~· 

-~~· --·· 
t · ,... . I • - · 

.~ 

' 
.• - Qii.a 
I ~_, 

' ~ .• 

;,;.., 

""" I 

I 
"· --

--·---~ ~ ·-·· --~~ .. •""-f-··- ;.. . ' : . 4'..._l_' .. ~' ·~'., =± .. ' 
• . . , . •• ' , : ' ,· J -.,. ·-· I I....;..,-•:---,· · .. : .· ·~"!"T"""·•·•.,1 • ' . • ·• - ·~ .. i,...J.-·-,..;_. • .-... I I . ' . . . ' ~·,-· · · ... '. ·.• -: • ' -"-·-r- ~ ' ...-~ ·.· · ··'""'"'"~. -.·• · · ~. - ~~·+44::i:iZi:!~ . . . . . , . . ~- _..; . . .. - ~ .... -I r - . 1 ~' : • • •· ·• · · ·-, • t ·· •· ._._ · r+-: '.TrT . I . - · .. :t . . ' :.. t • • ...._-:-,_ -~i- ._.l .. , O .. ~- . ___ ._,··· ........... of 

·t· . '"' __ .... . , .•. - ~...._ ......... : . . . RB. ,.:....~ · , ! - -~t;- - .-: _ ...;.,...__ . __ _,_ 
·:r::: . ·. ~· ~:_ · ... :tJ .-.:· ·. ~ .. :.-:..~.+-·~ ........ - -- .. . - . . - - ... - - ~ ' . 

'··' • .. _.:._ .. . • • • . , _ L · -- ·-,·. : ' . : ·- .~ ~ ; •. , . ..,.. . .. i ··-· _··_._._ - . I I l - r · ......,....,. _______ ~- ~ -- .. ~: · · · ~ J · - · .. --· •• ......,..;.... _ _. ._i 
! t. ----- , - ~ '" ... :.._ . .... ....;.. ,. ~-~ - ! .. ,_ - ' . '.:. ; ' ~ . 

· · ~· r . : .. ..:~ --~~- -.- ·1 . ····i ·;.. ' - · ,;. ~ ___ ..q ~.: 
!· i i <..i •r · "7;;.:.. ~- :-:"*.:' .:: : ... . : ··~ - ~ - .;:.t:d :...:::~ . . . . :-

;·+· ~-- ,. 4 ~l"'t ' ··· · - ·· ·- .. • i-'·• ·- • . ••I . ;_ . ; .... . . ,....... ~-!.. -,- ' .::· .;t:t:p~:t!~~';/ .,. ..... . . .:- " . .... .· ':. . ' 'J ... .,. . : -r-- ... ·- . . ---- •·. . . . . . ·- ; . ..;_· ... , ' . ;..;_o- -:..:.; -~ 

. &t !:. . i -: . , :'.:·:, ~:.... : . H-:-l4 0-..,: > !:".~ ~; ~ . '.. ~· : ' • ' ~ I 1°: :· :, ·;-._; ·• ._; :•~ fi'·~-· • ,_ _ 
· •;" ~ . : . • • I • ,.- -y-• ' •:·•, -:-~ ·- ... •r-• -~ •· - ~ ... 0 ..:Li-; • · ~ r;j• -

. :..1 . . . ·: .. ~~=~ --~ ;-:-· -~-i·n--t·:-:- "'t ~··t.:.'-=~~:'l:Zct:t" 
-i .. ...... ..: ~~..! .. ' .•..• ::-.~. • l -"!-· ""!" \ __ ...... ..,,..,.._l,... 

. ~.;..:.. .. ' ... --~.:. ... ~--· r· 
~j'.:-".'.'":.1C;:::-~~:::;::t::±::::tt • .. . .. . ~-T ' ' , · -~;..._~-~' '" • . - I :._-:::::_-...; 

•• •• ... , -~ 1 I , -~~~ • • ~ '' • • : :J: ~-· +-· ·· ·-'I' I-' ............. 
~· ~ .. . . . ' --~ ~- ·::.: . ..:.-~-- ..... --- ·• ....... .... :.: __ .......... _,.. __ ..,..~~, 

• •. - -·· +· .. ...,. -: ~ 0 .. . . : .~ ....,._:. ~ ' .. 
I-· -~~ · •U · · ...!.. ..:. .., . : . - . -~. ··,: . '· ::--- . - .. . : i . i . . . • . t l=lh=:;:t 

. • I- . .. ,...... 

. ~- - ·-- -t-:-;-or· t :-;- .:..; ·c. ~~ ~ ~ T"! ~ · , r ... w ~- -~ lftl!:..,---~-------..... . ' . '-· ··-- .·. ·,..... . • - . . :-1--+·· . . . c · , .• - . • '" . I 
· ·.l;i . . ~ ... .,.,. ~- F~t. "!"': '~.-:':· =::::;:t:=:~fl:±·:t::' 

:~_::- .::i..~ ~ · _.. +-W+ I w. ! • . ~ .·.: .. ~~ .. t.:._-.·.. . . r: :_; • 1 .· :-;-· ~~·~t:t:~:::::t:::::...;::i:+: 
.. __:_ .. · . · , . ..,.._-. · - ' 0~·~-~.-~·~EE~~=:a~·.i.:i...:=·-~· ~~~·~-; 

I . •' ti . •· ' ·- ~ 
I 

- ;· . ' .. · --~::r::H+...,;. ~.. . ..,. ,_' ., ., •. -~ ·· · ~ ~ - ~ I ._. . .... . 
. . · - · j' · · · , "T i'T~ • i-r"'· · -"·· ··· r H..;. - : ; · ~ ! · · .;_·:] ~ ~- .._. ...... ..,..1-! ,_ .:.-..;.: 

·:. · .~1· ! :.. '.""T". :'i.· .~ .. · .:.: .i' ·- · . - ~ ~ · !__t. , ,of ,..;--; 7 : ~ · · --1 · ~· .. ~-·· , - - • • - ~~-::ri·~o ... ~~ "-r . i--. - ...... 
,_....,. - - --

OYA- 911 chromtograph mct. 



0 c 
f' 
'e 
"' n 
':7 

i 
g 
IA 

91 
'G 
:T 

I .. 

-tfP~ltfff+lT'i+!-T~TqrrmJu:-i-1u.-~;1 :; ~-i u1:.1. : 
1odtto.·-~ •oJ:t· 10.11.·•o · Fs'o ff~cfF.1 30:.1·-: 20.1 

: ]101:1"' o 
I • I 1 • ' • l I I I I • I ~ I I • ! I 1 I I I I I I I ;, I I •• I . I I • 1 

- - -
___ J ___ , __ :__ 
. ! i - I . - - --

1 I I ! I 
I 

- ··· .. - · · 
~-__. ------'----~- i ·--- -- - . . 

~~~~~~t+i11~;~~=r1 :--t-j .. ··--.. - • ...... __ ,,_- ·~ ,.;. I~ 
' : I ..,,- .'. ~ -· '.:J~ 

.• ... . -

; 
r·· 

... 

gjlimtl 1 · ~ · • 1' It f : · t t"' . I ... , . . ·-· . . . 
la-i ~ I • • ~ · - · -- - '" .. !_: . I . 

. . . , 

. . -. 

: _, 

: L ~ I ~ - ·--i· --·--· - - ~ .. . 

l~1;·· 

,--... 
·-· 

. .. . . -,-- - · ~ · 

I 
.. t 

I 

I 

-· .... ...... . . 

,, '(. " 

. " 

. .. j ~ 

"'"' 
\ 



f I .. 
I 

v ,. ;o • r : ; ... · ..... 

; 

--~ 
I 

i . ~ 
. ~--T .. "· 

.. • 

=---i 

, ; IC". • 

-- -;J '. :· ... -ii ~J~: 1 : .. -. i ~-~ ;-; r. . : 
. -~~ - .' ·+ • · I ' •-· t . 

' ~ - .: - : . .. ·:'Ill ·~. £ .. I · · ' . ~;..,_ ~ .. ··•·- . t • • "? •.• • ......,. 
! L..!...: '" { Oi .... + ; ~I .. ; ,_,.~ ·_.f··· . •'-~ j · . '. ..... ·• __ .:..._ .• '°1 .. °'.: _·--}!· .. ·_._:· -.. . · ~ -~---
!~ - ~ ! f· : ·c - I . ~:::~·~~:';:.tii.J~_;_ ·. f:~-r.. :.i: ---~~ . ·: ·= ~:- ·• ~ C ~ ;·-:- . :i-: ~ 

.:-:- : --:-i . -· ' I -!-~ -·r .... . · 1 : -~ - t -· · 
T.. . ; -~ ·· ~ : L ~ - • 1· . ~ .::.: ~...: :-
' 1 ;··· •· r :- ~ .· . -;---- ·-
i:· ~-7~ .!-~ ~ _/ -. I .. u, .1- , ·- • . .._ I 

i:·· . :T. ::~ ~ ~·~ _;:r-:---i- ·. ~~ ' :.· j':::- y=r· CJ ~ :.._,_ '-·~ ~ ~i .::.· .. 
I -:.. ' .... ""!"'.. _ _ ,_ __ ....,.. .. • •· - ~ - · - - ·• I :·-- •-' ··r 

. . !:wil ... + :- - · ...__," . . _:_ ~ - ~ - - ' r ,_ ·. ... -~~ 

: .:r~ t . I ;. ~ . - - ,.... - · ~- _ : r I - . - . - i - - . - •I rol 
J . , J . ':.. . .:.:··.:::=::.:·:. T " : .. .. ~~ .- .- ···-~ . . ~-. 1 : . .::. :·: i. - · 

-~ ·:-r'-t ····~ . +· . ·I . . ~ ''! ..,.. -~-:· •ti-- · .. :. ·-. -. - .-:--- . ..- ·- 1 

-1- ~.f+-L 1+'. - .' .. ;. .. ~ ~- -; ·~ ··- --+-• +. 
··- .. .. ~.,.. -~4 - ; ...... .. ~- · ---- -

. -~-:.: -· . :. ~:r-:-;~~~ .i·~-~ : ~ ~ .. . ~ =.1:' ; ~ · ---·-
_ • ..,.... .. I 

~ ... .:._ · ~ - ·~ -~ 
~~.;- ......... ~ .~ 
..:. :-~- - ·- . :.. 

.: .. 'i:.:.L 
' - ~ - --

- ~- . . ··i 
~ - l-

t · ~ ;. .. ~ -- -: ... ~·~11-~- --!.~ .. ~~ · · :~- · :: :_~~ 
1 :. ~· ' ... -= · ~ - ! . ~ -i iii;:;::;·:· ..: : .~~;r; .- : ~ !· +: ··; ·~ . ~ -~-. -- . • -:.: :~ . 
~ "'."" : •i ~ ; <I ............ • • " '" • • • lo • ........ Ht--41"-- .,... = • '• ..... + ' ~- • ~ ·, "f"" ; • I ~ . .. _ - - · ~ •-st 

__... ,------r-~.~:·.~; ~~~- ~.·. -~ .. ~_ .-~._+.........:.· ...... -i~ . . ~: ~ .. l~-.... ----+-~--_-+-~-+::l·~~ ...... ~~l"' .... '_~_.o;~iit-~-· ~· --.-+• .. -.--.-. ~--+-_ ....... . ~+ __ ... ~-... -•. .....,~-~;-_ ...... +-.--•. -.-. ~;----. +-_-t_-f-+t+.-f_'ltt-~ . ....,~~ 
....,...,. . - .. :1 . .. - i .. - · 1 .. -~ -.q . -~ 

I -~-~ ~ ; ;l"~ -~~ -~~ -;-. ~~~- _·t;:_j · .~,~~·••• .~;~ ~ :~ · ~:-:·:- .~ - ~:.~.'.. -·+:-J.: ... ~ ' ... 1,. 
:. : ..r.: , ....... I ~-·- - r' -T- .' . •• •: ·- _,..... "-"' ~-·: .- ·.-=.· -... : _:· .. :; ~ --:. :.._ : : ~,. -:-.·. ::.·=· .. :~t-_;_~~. 1- ."'~ "::T 

i . ..J ~ ~ • -t • .;! ..... • -: - ~--· ;- .. .. . "+---.. · ... ~ =---. : · ~ ~ -. I - ~ 
-_-,--_-,·-.. •_--- • '°""' - · ' j . . . -+~wtlM ..... - .... ~·--"'"1-· --t-. ---+-,-.-.-4---+-.-. -+--. - .--!. 111f ........ -+ffl~M ..... --_-.'I 

:. J-:· ' .. · - . . .. ~;· : ~ .. .: .. r- . • ' i-•I ~ --~ . ·- -· '1- •:.:.~ :-. ::.:r· ~·. ::._ ":· . . ···•· · · · .: · .. -. ,_·_·· '~· :i.:.t . · · : · , ~-· ; . 1.. ·r1 - ··1 .... . '.""'IC~-T :-i--7 · -~ . "7' . ~· t-ti&~i. ; ... • . - . -~ , ..---- · • ·.··t~ ·-.;. -~ - ~- ·-·~_. : · 1- · :-e · i-- · -:-i- ~· · ----1--..,._ . ~ - - ~2 ····· ·fii - ·-· 
; : .I•- ...... ~ -.·• i.,._;:tr±:-, ~' .. . ;.• ~· "'!--'"'.' ...,;.. .+-'-- ~ · IT'."":-~ -- ~1 ~·-,-~- ·--...-- ~ ~ ' l.;i l '1-;-- i · ·;- . ··-i· . . I ~ · ' . ..:.l:" I~--··· . . ~ -:-~ . . _ .., . 1'1 

-t '. f ~ .-:: ~· tq:r· :.:-~:.: ~:.t;'J al. I: ...... >- f rt':'~· :~ "!~~·: ~ - f- • • ;- -~---~ 1 ~ ;.~~ • · .:;..tj:'". .. ... ~~ 
0 

· I ~ '~~~-~ ~~~ : . , ~Q~i~- ~-~r-:~- ~-~~- ~---i~. ·~--+--. ~~~~.: i+ .. -. -- ~-- ~~~1~-~.----~i ~- -. ~~1-~.--~~~---4~ 
•• ..., • •• Ll ., -·-?- : . ·:: ~~ " ...: . c . . I. ~~-.......,. - : -:.--t~--· -~;;-:;.~- '."""-:.~ 1 :~ , ~ l+" :+.~ I :·:.I.· ~ - ·,.+ 

~---~ ......... -· .. -r+ ........ ... ;·-._ ............ · +;-....... : ... • ... 1-..... .... -...;.· .i.f-..;.·~..;.,_·. _··..i....· ·-· •--=...;1.· 4~.-:-'" .. c.-~ ... · .. -.'"T" .. · ·r-.. ' --· ..,. ... ~ __ -.... ++--...,' _~ .... ~--· -·' .. H .... ' .,.1-',.'-! .. _ ... ;1 .....,, :f :_.,._r_1_._-'..1•.:+....,..., ... _·--~-' .... -1._-,_. · ._: _. ~ ... ! .. ·-_,:._w.. ___ _ 

~ .... 
~-
.J • • 

OVA- gas cttromtograph .,de 



. . 
} •" 

· ::~ 

1"". 

;J.?d . 
I\) I 

I 

l \I 
. 

! .. 

. I . . I I ·Ji os ~ ot.3' o1& • . 011 ~· . 
I . ... '. . . . : 
·•- ·- ··· r-···:·· --~·-·'--4!"._~ -~- I 

......... ~r:··+ 4 1 · . ·.-· I -•'!S: . . ..... , l . 
I I .. :. ~ . ; : ~ n + · r ,~ · ~ 

.,. · ·--,---~~...,.-

I 
t 

I 

+- -1 ' '( 

: I ; · · • I '! 11 

I I! 

... , .. 
' i 

TT-'"'ll 

- - - - -'---· _, 

• .,, 
~ ·-M ·mn~r-· ~---r·-··K1 

I kl·--1 i 1 · .. i !. :· . . : t ·. : I ·1 ; I . . .. : .... · r I . 
. . ' ~ .. . :~~ -i.-r1 ~-- :·~ :.~ :· .•. ·· .. _. ·· ·. ~ · ! . . ~ - . I . .&: - .. . Q. I . !. • L .. ,., 'Wi'' 'I I 

• !' • T ··a "' r I,. ·. +• . ·• • .· . 
I '. .f.: ~ - . . ; .. : : .I 8 ... ,.j. •·:-µ . . ,. i; ! .. • ' .;I . .. ' . . . . . 

-:-" . 

~ ·· ·~ ·-!·!I.,_.; : I ··ri" · :,.r , .. ·i 1· . I ·+ .1 - .~. ! ,. i . ·1 • r. ~ . + - ···•·· • i . . ' 
.&: 
u .. 
& 

1--..1-rr. • 1 1 1 • . . , 1 1 1 t ~ .. , .. 1 1 . '. : If I I I Ii , I I I I I . I I I I • 
1: · n ·Tn • .. , · r ITT,. • ·1T1 r • ·1 · n 1 ·1 r·1 r1 I" ,- •· . , 1....-..c._r :·1 m ... ~ 

0 

. . ' I . . I . I I . . ' • . I ' I 

.... ,~f1-t-t~. - '' ITlf1 ' •li:·;1~l, pii; I~· .. :· : ~J· 
-H_ ! I . I . .. . ' : . '. '' • . . . . , ... • I 

,_ __ _ 



( 

( 
I 

-· 

.I 

\ . 

:: . ' 

,, 

,., i 

- ·0-

-..... • ·---•· . 
~ 

.. ,.. ---· .. '.·_: __ ~ -
"' i 

.. 
--!· - - -;f-- -:-- · 

' 
- . -. 

I .· ~-! .. - 1 
--------------~----.... -"" I i . -~ - - ; 

I ! . ' ; .., • · ·j 
- --r~ - · -~ · ----;--~-:~-:-

! I - ! -- I . I 
,· I ~ ·· --

-j 

: ' .I 
· I ~ 

- ;· - ----·· 
. I 
-+-! . 

~-,,., ... : ·"""' · . :_.· . .:..sl"' .. . .':· - ·-- _____ i ___ _ 

- .. . I I ; - : 
-: -::!~··:r ~:. : .- 1 1· -------·--~~ '--- __ __._-:_~--- ---·-- . .. , ' ~ 

-~-. 
'-=' . 

---· -

I 

I 

.. .. _!. 

OYA-gas chromatograph mde 

t 1· 

: ' 
.-1-../---1 · --

I : • 

: : I 
T" --:·f--

~
.~ 

I
I - - ·- . · _-_.· I _Ji.to), .-:. I 

i . ! ,---
···--..---·---;----- ~--i i , . .. . . : 

.... 



I 

- ·~- ­. 
! 

- ..J­
I 

. - ·---~ 

I .. . , j 

-- '""'.1---. -~--J-
i J . i . 

:J 

---- v 

. I-· . .. 

OVA-gas chromtograph 11e>de 

I ,. , .. -··· ,. 



I 0 
\ ~ encompas• three alternative methoda2 1) diacharge directly 

to the aewer ayatem.1 2) treatment in the airatripper1 and 3) 
uao ot tank truck•. Thia aection muat alao provide that one 
in every tan SAm.ples will be analyzed by the lab. 

'· The Pump Teat Plan muat include a description of what will 
be cont4ined in a separate deliverable due within three 
week• of th• reaubmittal of the Pump Teat Plan (September 7, 
1990). Thi• separate document will be a plan to produce a 
Well survey Report to determine which well• will be ueed in 
monitorinq the Pump Teet. Thie document should contain a 
schedule tor completion of the well aurvey1 it •hould also 
take into account the possibility that some of the wells 
may be in poor condition and therefore in need of 
renovation. 

The well aurvey will precede the Pump Teat itself. 
\. \,._ Therefore, the Pump Teat Plan and the ••pa.rate plan 

\ • • de1cribin9 the well survey ahould indicate that the 
~ \fl\' initiation of the Pump Teat ia the ••ttin9 up of the 
"'f::, dataloq9er and not the initiate of th• well aurvey. 

i Comment• on Samplin9, Analyai1 and Monitorinq Plana 

l. EPA expr••••d concern t.ha~ the soil permeability of the •it• - j:T 
i• not yet known. n ~ 

2. The reviaed SAMP ahould~clu4e a eec:tion dea~i~ing how th• ~ 
\) • rate• will be calculated. 

3. Th• reviaed SAMP ahould alao 9ive a 9eneral ideal of th• (;;;} 
/'\ ~ timetrazne for cleanup baaed on the calculation of the 
'Y'~ ereolation rate. · 
~Vt~~:..---~~--..:__-------:----~----~----~ \ \1 WThe EPA also expre•aed concern about the heter09enei ty ot .J » 
J_~ ii\9~th• •oil. Specifically, &PA want• the SAMP to address the / 

-~~ ~~.poa•ibility that there may be preferential flow paths 1 "-' 
~r~· throuqh th_e •oil and to au99eat what will b• done if that r'\ ~ 
~- 11 true. · ~ 

5. The revi•ed SAMP should alao addres• the iasue of th• . --·~ 
ot contamination by makinq proviaion tor eoil borinq~•n~ 
trace the contour• of the contamination out to nondetect 
levels. 

-2-

86lS - 908-ZtZ :131 



I 

ATTACHMENT IV 



SOILS INVESTIGATION 
TO DETERMINE 

THE EXTENT OF PCE CONTAMINATION 
AT THE 

GENERAL SWITCH SITE 

Prepared by 

Fred C. Hart Associates, Inc. 
296 Washington Avenue Extension 

Albany, New Y~rk 12203 

April 10 .. 1986 



I 

TABLE OF CONTENTS 

List of Figures and Table 

Section 

1.0 Introduction 

1.1 Scope of Work 

1.2 Contents of Report 

2.0 Summary of Previous Soil Investigations 

2.1 HART Phase I Investigation 

2.2 HART Soil Sampling Program 

2.3 NYSDEC Investigation 

3.0 Summary of Investigative Activities 

3.1 Introduction 

3.2 Soil Borings Program 

3.2.1 
3.2.2 
3.2.3 

Purpose 
Procedures 
Results 

3.3 Photovac and Laboratory Chemical Analyses 

3.3.1 Purpose 
3.3.2 Procedures 
3.3.3 Results 

4.0 Conclusions 

Appendix A--Test Boring Logs 
Appendix B--Laboratory Analyses 

• 

i 

ii 

1 

1 

1 

2 

2 

2 

2 

5 

5 

5 

5 
5 
7 

9 

9 
9 

10 

16 



Figure 2-1 

Figure 2-2 

Figure 3-1 

Table 3-1 

LIST OF FIGURES AND TABLE 

Concentration of PCE in Test Pits (in ppm) from 
Phase I Investigation 

Concentrations of PCB in Test Pits (in ppm) 

Locations of Test Borings 

Photovec end Laboratory PCB Concentrations 

ii 

3 

4 

6 

11 



1.0 Introduction 

Fred C. Hart Associates, Inc. (HART) was retained by the General Switch 

Corporation (GSC) to conduct a soils investigation at the GSC site in 

Middletown, New York. This investigation was conducted to further examine 

on-site soils with respect to tetrachloroethylene (PCE) contamination and 

local geologic conditions. Specifically, the program was designed to estimate 

the lateral and vertical extent of PCE contamination in the soil at previously 
I 

identified areas of significant contamination, and to provide additional 

information on the depth to undisturbed glacial till in these areas. 

1.1 Scope of Work 

A total of 20 soil borings were drilled in the sreas previously 

identified as having significant PCE contamination in the soil. Split spoon 

samples were obtained from each boring and logged with respect to geologic 

conditions. In addition, samples from each spoon were retained for field and 

laboratory chemical analysis for PCE. 

1.2 Contents of the Report 

This report is divided into four sections. The first section presents 

introductory material pertaining to the purpose and scope of this 

investigation. The second section provides a brief summary of previous soil 

investigative activities at the site. Section three provides the detailed 

information on the purpose, procedures, and results of this investigation. 

The fourth section presents conclusions based on the results of this 

investigation. Test boring logs and laboratory analytical data are included 

as Appendices A and B, respectively. 

-1 -
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2.0 StJililARY or PRBVIOUS INVBSTIGATIONS 

2.1 HART Phase I Investigation 

HART conducted a Phase I soil investigation at the GSC site in August and 

September, 1984. As part of this investigation an OYA/M-Pacto Probe survey 

was conducted and test pits were excavated. The results of this investigation 

indicated one isolated area of surficial PCB contamination in the soil at the 

GSC site. Test pit locations and analytical results are shown in Figure 2-1. 

2.2 HART Soil Sa11pling Progra11 

As a follow-up to the Phase I investigation, HART conducted a soil 

sampling program at the GSC site on April 8 and 10, 1985. This investigation 

was conducted in compliance with the Consent Order Agreement between the New 

York State Department of Environmental Conservation (NYSDBC) and GSC. This 

investigation was designed to further examine the shallow soils at the GSC 

site. As part of this investigation, an OYA/M-Pacto Probe survey was 

conducted and test pits were excavated. The results of this investigation 

indicated two areas of significant PCB contamination in the soil in addition 

to the area previously identified in the HART Phase I investigation. Test pit 

locations and analytical results are shown in Figure 2-2. 

2.3 HYSDIC Investigation 

The NYSDBC conducted a soil investigation at the GSC site in December, 

1983 and March, 1984. As part of this investigation, soil was sampled at 

depths of from 0 to 2 feet around the GSC site. The results of this 

investigation indicated isolated areas of shallow PCB contamination in the 

soil at the GSC site. 

-2-
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3.0 StJlllARY or INVESTIGATIVE ACTIVITIES 

3.1 Introduction 

This chapter presents the purpose, procedures, and results of the 

investigative activities conducted as part of this investigation. The section 

is divided into two parts. The first is a discussion of procedures and 

results with respect to site geology. The second addresses the procedures and 

results of the investigation pertaining to chemical (PCB) analyses. 

3.2 Soil Borings Program 

3.2.1 Purpose 

The purpose of the soil borings program was to provide additional 

information on the site specific geologic conditions at the GSC facility, and 

to obtain samples of the soil at varying depths for chemical analyses. 

3.2.2 Procedures 

A total of 20 soil borings were completed as part of this investigation. 

Test Borings T-1 through T-14 were completed by Hardin-Huber Soil Testing 

Company of Crofton, Maryland. Due to access problems encountered using the 

Hardin-Huber rig, Test Borings T-15 through T-20 were c011pleted by Kendrick 

Drilling COllPanY of Monroe, New York. The locations of all test borings are 

shown in Figure 3-1. 

The test borings were located based on the results of previous HART 

investigations indicating significant concentrations of PCB in these areas 

(Figures 2-1 and 2-2). A grid pattern locating the test borings was 

established at each of the three areas designated for investigation. This 

grid was dependent somewhat on rig accessibility. 

-5-
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The Hardin-Huber test borings (T-1 through T-14) were c<>11pleted using a 

hollow-stem auger rig. Split spoon samples were collected at the discretion 

of the HART geologist, generally at two-foot intervals. The borings were 

advanced into the undisturbed glacial till or until split spoon refusal was 

encountered. 

Samples were collected with a two-foot split-spoon sampler and blow 

counts were recorded at six-inch intervals. A standard 140-pound drop h8Dlller 

was used to drive the split spoons. The Kendrick test borings (T-15 through 
t 

T-20) were completed with a mini-rig mounted on tracks equipped with a 

miniature derrick. The borings were advanced by percussion using a 130-pound 

drop hammer to drive the split spoon. This method allowed for continuous 

sampling of the soil (except in T-15). An attempt was made to drive the spoon 

the full 24 inches at each sampling interval, but due to the resistance of the 

fill material, this was not always possible. 

The contents of each spoon were carefully described and logged. Portions 

of each sample were placed in a VOA vial for chemical analyses. An Organic 

Vapor Analyzer (OVA) was used to survey the split-spoon samples and the 

ambient air around the rigs during drilling operations. 

3.2.3 Results 

The teat boring logs compiled during this investigation are given in 

Appendix A. A discussion of the geologic conditions encountered during this 

investigation is presented below. 

Test Borings T-1 through T-4 were completed in the vicinity of TP6 

(Figure 2-1) near the southeastern edge of the plant parking lot. A brown 

fill consisting of gravelly clay with sand and silt was found in this area to 

a depth of approximately 10 feet. Immediately underlying this material was 

-7-
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I 

light brown glacial till consisting of gravelly clay with sand. Deeper test 

borings completed at 15 to 17 feet indicated a change to a more orange-brown 

color and a higher percentage of sand. Black to gray shale, which may be 

indicative of bedrock or boulder, was also found at this depth. 

Test Borings T-5 through T-14 were completed in the vicinity of TPD 

(Figure 2-2) near the loading dock at the southeastern corner of the plant 

building. These borings generally reflect geologic conditions encountered in 

T-1 through T-4, except that split-spoon samples taken between 7 and 10 feet 
I 

indicated a gray till or pale soil horizon overlying the light brown gravelly 

clay till. This one to two foot layer is predominantly clay to sandy clay 

with local gravel. 

Test Borings T-15 through T-20 were completed in the vicinity of TPA 

(Figure 2-2), on the northwest side of the building adjacent to Highland 

Avenue. Due to the limitations inherent in the use of the mini-rig, the 

maximum depth achieved in this area was approximately 13 feet in TB-17. These 

test borings apparently penetrated only fill material. The undisturbed 

glacial till was not encountered. 

The fill material, while consisting mainly of glacially derived material, 

was probably deposited during the construction of the building. The fill 

consisted of brown, gravelly clay with sand and silt. A gray shale, probably 

a boulder, was encountered at 13.3 feet in test boring T-17. 
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3.3 Photovac and Laboratory Chemical Analyses 

3.3.l Purpose 

The purpose of the Photovac and laboratory chemical analyses was to 

provide information regarding the lateral and vertical extent to PCE 

contamination in the soils at the three areas addressed in this investigation. 

3.3.2 Procedures 

This part of the investigation was conducted in two phases, a field 
( 

analysis using the Photovac and a laboratory analysis which was used as a 

basis for correlating the Photovac results to actual PCE concentrations in the 

soil. As such, duplicate samples were retained in VOA vials from the split 

spoon samples, where possible. An attempt was made to ensure that equal 

volumes of soil were placed in the VOA vials so that a reasonable comparison 

of PCE contamination between samples could be made. The VOA vials were stored 

upside down on ice prior to the Photovac analysis, and prior to and during 

shipment for laboratory analysis. 

The Photovac analysis was conducted using a Photovac Model 10850 portable 

gas chromatograph (GC). The Photovac GC utilizes photoionization at ambient 

temperatures. A Model SE30 column with a packing material of silicon gum and 

a length of four feet was used. 

As part of the field analytical procedure, the Photovac was calibrated 

with a PCE standard. The standard was used for qualitative analysis only. A 

100 ul injection of the standard was introduced into the Photovac to obtain 

the retention time for PCE. For the purposes of this investigation, any 

sample peak with a retention time like that of the standard was assumed to be 

PCE. The PCE peak derived from the standard was arbitrarily labelled 1 ppm 

according to the peak size . All other PCE peaks obtained during the Photovac 

-9 -



11 

II 
11 

these samples were 21, 72, 1692, and 1871 ppm, re~pectively. The 

corresponding laboratory concentrations were 3.08, 4.68, 92.2, and 132.4 ppm, 

respectively. The results indicate that the concentrations of PCE in the 

headspace as identified through the Photovac analysis are approximately one 

order of magnitude greater than the actual concentration of PCE in the soil. 

Based on this correlation a conservative relationship between the Photovac 

analysis and the laboratory analysis can be established as follows: 

Photovac Analysis (ppm) 
Corresponding PCE Concentration 
in the Soil (ppm) 

>1000 
100-1000 

1-10 

<-- significant contamination --> 
<-- moderate contamination --> 

<-- low contamination --> 

>100 
10-100 

<l 

NOTE: Not all samples collected were analyzed with the Photovac. If the 

OVA scan of the split spoon indicated a high concentration of total volatile 

organics (greater than 1000 ppm) it was assumed that the sample was highly 

contaminated and a Photovac analysis was not performed. Based on the OVA 

results from this study and laboratory analytical results from previous 

studies, PCE concentrations in the soil around TPA and TPD are known to be 

higher than 200 ppm. The following discussion addresses only the Photovac 

results which, based on the laboratory correlation, showed concentrations of 

200 ppm or less. 

With the above relationship in mind, the following is a discussion of the 

findings of the chemical analyses of this soils investigation. 

Soil samples taken from the area around TP6, which included Test Borings 

T-1 through T-4, showed PCE concentrations in the range of less than 1 to 

approximately 20 ppm. 
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With respect to contamination in the vertical direction, the higher 

concentrations were found at depths of 2 to 7 feet., as indicated in Test 

Borings T-2, T-3, and T-4. PCE contamination below a depth of 10 feet and 

extending to a depth of 17 feet was in the range of 1 to 5 ppm for all samples 

analyzed in this area. 

With respect to the lateral extent of PCB contamination in this area, all 

four test borings generally showed the same degree of contamination. It 

appears that PCB contamination at concentrations of less than 20 ppm extends 
( 

laterally beyond the area investigated with Test Borings T-1 through T-4. 

Soil samples taken from the area around TPD, which included Test Borings 

T-5 through T-14, showed PCB contamination in the range of less than 1 ppm to 

approximately 200 ppm. 

With respect to contamination in the vertical direction in this area, the 

higher concentrations were found at depths of 0 to 12 feet, with the highest 

concentrations generally at depths of less than 10 feet. Concentrations in 

samples taken at depths of 12 to 17 feet were in the range of approximately 5 

to 15 ppm. 

With respect to the lateral extent of PCB contamination in this area, the 

highest concentrations were found in Test Borings T-7, T-8, T-9, T-10 and 

T-11, at levels of up to approximately 200 ppm with the Photovac and greater 

than 1000 ppm with the OVA. The lowest concentrations were found in Test 

Borings T-5, T-6, T-12, T-13 and T-14, in a range of less than 1 ppm to 

approximately 20 ppm. It appears that these test borings roughly define the 

lateral extent of PCE contamination in this area. 

Soil samples taken from the area around TPA, which included Test Borings 

T-15 through T-20, showed PCE contamination in a range of less than 1 ppm to 

approximately 200 ppm. 
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I 
With respect to contamination in the vertical direction in this area, the 

analytical data generated is less conclusive than in the preceding two areas. 

Due to the liminations of the mini-rig, as previously discussed, we were 

unable to extend our borings through the heavily contaminated fill materi al 

into the undisturbed glacial till. It appears that there is significant 

contamination in the vertical direction in this area to at least a depth of 10 

to 12 feet. 

With respect to the lateral extent of PCE contamination in this area, the 
( 

highest concentrations were found in Test Borings T-15, T-16, T-17, and T-20, 

at levels of up to approximately 200 ppm with the Photovac and greater than 

1000 ppm with the OVA. However, Test Boring T-19 had a maximum concentration 

of approximately 5 ppm and all three concentrations in T-18 were less than 

1 ppm. It appears that Test Boring T-19 roughly defines the lateral extent of 

PCE contamination parallel to the building in this area. 
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4.0 CONCLUSIONS 

Based on the results of this and previous soil investigations conducted 

at the GSC site, the following conclusions may be drawn : 

1. There is a layer of undisturbed glacial till at a depth of 

approximately 10 to 12 feet in the two areas investigated in the 

parking lot in the vicinity of TP6 and TPD. This layer is at least 

5 feet thick based on borings taken to 17 feet in these areas. This 
I 

till layer was not encountered in the area investigated around TPA to 

a depth of approximately 13 feet. The permeability of this ti l l 

layer is on the order of lo-7 cm/sec., based on the results of two 

triaxial tests performed in a previous study on relatively 

undisturbed samp~es of this material. 

2. It appears that this till layer is acting as a barrier to vertical 

migration of PCE contamination from the contaminated fill in the two 

areas investigated in the parking lot. The vertical extent of PCE 

contamination in these two areas is to a depth of 10 to 12 feet. 

Below this depth contamination is less than 5 ppm and in most cases 

less than 1 ppm. 

3. The vertical extent of contamination around TPA was not defined. 

There appears to be significant contamination to a depth of a t least 

10 to 12 feet in this area. It is likely that the glacial till layer 

identified in previous borings extends underneath this area of 

contamination. If that is the case, it would also act as a barrier 

to vertical migration of PCE contamination in this area. 
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4. The lateral extent of PCE contamination in the area around TPD is 

roughly defined by Test Borings T-5, T-6, T-12, T-13, and T-14. 

5. The lateral extent of contamination in the area around TPA is roughly 

defined by Test Boring T-19 and the GSC property line adjacent to 

this area. 

6. The lateral extent of contamination in the area around TP6 was not 
I 

defined. Maximum concentrations of PCE in this area ranged from 

approximately 10 to 20 ppm. 
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AEM&llKS 

See T-1 f 

z ~ - ~;,I LOG OF. 8 OR ING 0 - .; .. u ..I ,.. • =. - : z II: "" Cl ..... II: c. 
z"' w ... .......... 

.J ::;. i: - > .. ... w 0 w:? • 
.. 0 .. ::i: .. u =.., > DESCRIPTION REMARKS • • ..I ... • ~ ... WW~ .. 
u. a .. .. c ~ = .a "' - 1-Z . Brn. nu ; c1...AY!:Y -G;RliVGL Jv1th SJnd, - 'S-1 ~ kJ.L /-/ Silt · wet -- I . .. ..., I - i . - J-l .SIJ)IJ[ - '5-Z SS o:u - 2-/ - _, 
-~ - Jj. 7 Sf/M[ - )~s t '(J.] ']Ju~ ca. te, - &-~ -- Ii 

:5 - fl Ll brn .J/LL · Ct.RY~ JV1lh f;dre/J 8, 5 I ~To 1efa.:al -- /J -13 - ~-JJ S5 /.J Some S/lt, Sand, damp n7ct"st (JO (ed/1tlOn OV~ -10 N-q - j;fJ. l di~ . t oii ---- 8.5': 60 pptn OJIJ). --
s;:cz~on; J ---_,; 

· u uo 10.sio/ I --- 8ppm OV/:J ---------zc --------- I - ., 
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FRED C. H g~T ASSOCIATES, INC. 
530 FIFTH AVENUE 

NEW.YORK, NEW YORK 10036 
PAGE _J_ OF 1-

JOB NO . Ro·'.) 1 i . I I BORING HO . 7-9 
PROJECT r;eneu! SJu)1lef.1 LOCATION 

l~J 1 dd le fown NY 
OR•LLING CONT"~// . -fl 1 r -:7rd1n, u. Je DRILLING Eou'M~!J,lf ~10 JvdA /IS!~ 
GEOLOGIST J T3.- n 

. . V00! 
DRILLER k )h l)j/·d ( eJ)J r 

SIZE a TTPF OF BIT I OAT[ START 3- .>- 'j'{; l DATE ,...IHISH.3 - s-- '6'6 
CASING HAMMER WT. ''-LL I _~_;t[ ~Dnnn HAMMER WT ,ALL n /I -- -- - -iJ /'I 0 :>O 
WELL CASING I SCREEN MAKE a Tv..t I LENGTH SLOT 

ELEVATION OF I GROUND SURFACE I WELL CASING ISCllEEH I W&TER I DATE 

REMARKS :S, ---- J 
l ee ·1 - I 

z ~ - 2"" LOG OF. 8 OR ING 0 - 0 .. ... ... - : z .... -c :: • 
0 .... It: c < .. ~ 

% .. w ... ... ...... ... :::.. i: - , ... ... w 0 w ~ • 
.. 0 ... 

~ 
... ... = "" > OE SC RI PT I 0 N R·EMAR KS -c 

-c ... w ,... ... w w .! "' u .. a Ill ... c 4.. =.a ~ 

- )-/ /- 2- . 'iJrn .""J!.Y; Sandy, ClAYtY -e,RAY£L Wifh - S'.5 o:; 
/,Z silt: wet . -- llf..11 

i-

O<!ol'; (no OVJJch:nf) . ,__.. 1-2- . SAMG · d1Sfinct ._ 
D'2 l5S o.z. I - 2-i - "" _, 

- 2-'I SAMt ; d1sb/7cc odot - D'-j S'S 0.7 - S-'7 -- fl - 5 ...... - 4 - lt. 8rn./iLL ~ GRRYEllY·CLRY~ -10 
2-7 - 1.y - t-5-Y $ wi"ffl S/lt, Sorrie sard; dcfn; -Jvdr~ - k5-8 - I Pfln 0 VI:} - ii - 4 13. s' au.1r - I<• l'i"> lil.Z ,"J/ /'i " brn .0RµVEL; 'Poo"r 1?ec.ovo 1 . I - refv.sal I -_,; 

J(o SdmJ) te 0/Jtainecl · - I --I----..... ---20 -..._ ------i-.__ 

I - .. 

I 

I 

I 
i 
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FRED C. HART ASSOC IATES, INC. 
530 FIFTH AVENUE 

NEW.YORK, NEW YORK 10036 
PAGE_; _ Q~ _L_ 

JOB NO f10 37 l · I I BOlllNG NO. -
. /-/() 

PllOJECT ( . _..., h 
· ~tJn1rJ I "; li)' 'ti! 

LOCATION 
M1ddtefou1n, NV 

Oll lLLING CONTRACTOR 11 
~ c)f(J1n -+I l~fJr I DRILLING N;tH~ !<, - II-, +I. ll ih; 10 W.1 5: 

GEOLOGIST ], . 'P>t~"'liin 
0

"
1
Ll[R k , She nrur d 

SIZE a TYPF OF BIT IDATt: START 3-S--~6 I D&TE FINISH 3' - .s--8"'6 
CASING HAMMER WT. '6LL I S""'PL[R HAMMER WT F&LL 

30 
II -- -- - q';)),f- ,WJ6h -tt. Flo 

WELL CASING I SCR[[N MAK[ I TYPt 
I 

LENGTH SLOT 

E LEYA TION OF I GROUND SURF4CE I W[LL CASING I S~R[[N I WATER I DATE 

II E MARKS 

< ~'re 7- / ' 

... z .,, 
2 .. LOG OF. 8 OR ING 0 - • .... " _, - = z ,.. 
<C : • 

0 :;-
II! 0:: < ... :.J 

w .., ............. !'. > i w :;.. i: .... 0 w ~ • 
.. 0 IL :I IL 

" = .. ., > DESCRIPTION REMARKS < 
< _, w < ,.. .... w w .! .. 
u. 0 .. .... 0:: ~ = .a "' - .15 

5-~ · &-n /:1u ; Cl-AYiY 5J-fAJ1)1./ -L/Rf}vtL-- :;-, 0.3 13-/{ - I -- i/OJJ. -- 7'9 · S~M[; d15/Jnet odor 3D ppm OVR - 5-2- 55 /"},, 
II -13 --- { 

---~ 
1-1-.1 

SllMc · d/slinct odor; - II -;z_ /I/ ID pptn ovR - 5-~ SS /.V ;g-1i I --- Jf -- 5 - f) ..... 
o.z 6lbll(, CLAY; Al/ r~ot5 ~ l! l . -10 

D'~ ~ .y 51/l' Jo I aurr refusal - 55 o.l t.t. rn. CLl7y 1t1/ Sdrd, 5f /t .!_ -...... - ir.f 3rove/ - }(o odo( , No VVI} f Porl/A'j ,...._ - I -- I _,, ·;.b . ;D : 5 ft. - I -----..... ---zc --,_ 

------ I - .. 

' i 
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FRED C. HART ASSOCIATES, I t~ C . 
530 FIFTH AVENUE 

NEW .YORK, NEW YORK 10036 
P6G[_L OF_j_ 

JCJ8 NO . ll i-,,_"? 1 / I I BOA.ING HO . /-// 
P~OJECT C en era I _5'1.,/ I "IC ft LOCATION /'11~k//e f Otc/•?,, /f/j / 
!)R ILLING CONTR6CTOR A ;; : 

)Iv h e:' ,,-:--
ORILLING EOUIPME/ .. 

w/./f..£/j ~,-,:'. Ir? hf} l.h · e / 1c; 
GEOLOGIST 

-3- JJ rov../ ... , 
DRILLER 

k- .s ,I,"" /-'q ,;-c/ 
SIZE B TTPF OF BIT I DATE START 3 - s-- ~6 I O&TE flNISH <?"6 .:3 ·- s--
CASING HAMMER WT. fALL I S&Ml'LER HAMMER WT f4LL - - - s~ ;, f ~ 't'' '/I :tt:1~t" J.::;7 /I 

WELL CASING I SCREEN M&KE a TYPE LENGTH SLOT 

ELEVATION OF I GROUNO SURFACE I WELL CASING I SCREEN I w&TEll I OATE 

REMARKS r-1 _S, e ( 

z ~ - 9. "' LOG OF. B OR ING 0 

• .. u _, .. = z .. 4( : • ., ..... II: c < ... "' z .. w ... .. ....... 
~ ::. L - , .. w 0 w 1!! • 

.. 0 .. :I .. ... =..., > DESCRIPTION REMARKS • . _, w • ,.. .... w w ~ .: 
u • 0 .. .... c :a.= ..a "' - s_s ~. c;-

S•IJ Brn Ptl-t- : C.t.~y~,Y-.SA1t.1t? f61?;!v&L-· Ovit .: ///"''' -- ~-/ - !/·/~ .s~me .S/11 ;'Hnst / -- '" 
. ..) 

01/ll; ~ s-l'f'.-. - '/J,e - 9 - 5~ . ->AH£ - 5-J ~ o.</ ~ -) -- u<.• _, 
~/6· $' 11 .NE; q'q,~ t)t/IJ : 17 //'/YI - "'.s -/), f-' - .SJ /./ - J'l ·J./ I/ 

,, - $/Jr;:. -9 1")' --/IL-/... : CL#r' w/ ~"C"" 1-f; · -/1v.7e' l?Pl:-.s~/ - ~1 
'I· if - s - /p·J - :.s .J'o1"'1t' - f,r, !J"Qv('/;~C••f' .St 'II qf rf'f.; - ol7 ~ "~v / ..... 70 /'/"" -ol/;:; 

-10 - ro/, e p,/f ~ f -....__ Qll'~t"Y-..s ctl --- 7 ~I: -- //J:~ 
\\ 

-9f'f I -- I -1; - I ----------zo -----.__ --- I - ,. 

I 
i 
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FRED C. HART ASSO CIAT C: S, i l~C . 
530 FIFTH AVENUE 

NEW .YORK, NEW YORK 10036 
PAGE_j_ ".l, _/_ 

JOB HO . flt-37/ I I BORING HO . -1-1-;;. 
P~OJ(CT & e ri eY'a/ Sw/fc h . 1.0CATION /1--1. d./let. 1/V'Y I c. · C''...,.-.'1 

ORll.1.IHG CONTRACTOR /-lard1~ - 1-lvi:J_c:JY-
ORll.1.ING EOUIPMEHT 

/1vb1 le l(,.J · ~ /l~S. /?, 
GEOLOGIST ::r:- 1< y ,() ;,..,/ "" 

DRILLER 
1~, s /, ~ /''~ /",/ 

SIZE a TYPF OF BIT I DATE START 3- >-<7'6 l OU( FINISH _J-_5--8",b 

CASING HAMMER WT. FALL I SAMPLER HAMMER WT FALL 
~J' -- -- - .$ ~ /, f--¥<>w1 #/ye,> 

WELL CASI HG I scREEH MAKE a TYPE LEllGTH SLOT 

ELEVATION OF I GROUND SURFACE I WELL CASING I SCREEN I WATER I DATE 

REMARKS 

.See /-/ • 

... z ~ 

5! "' LOG OF. 8 OR ING 0 .. 0 ... u -' - = z ... c =. ....... Ir c < ... .., 
z"' w ... ........... 

-' ::.. i: - , ... CL w 0 w ~ • 
.. 0 CL :I CL u = &.1 , DESCRIPTION REMARKS < 
< -' w < ,.. 

"' w w .! .: 
u • Cl ... ... c ~ = .a "' - SJ >..s 0-'/ /0'% 8t""l1. Fl'-t. - o•~,,,f 5/1/vt:J. C..t-/ly' I o/1s f ,.,,,c, 1'- ~/" - Gl</Jvet...) d.,,_,;6' - 1 - ';4 -. i--

~-~ 
II· l'I -/fie ..S;!/"/£ ~ ~/" - S-J ~ - H·/'ij 

- IH.).4 
-~ •· .Brri rl 1-J. - 6-1<.A vE ur-u d Y~ - !.J> J,'f i •/'4 - 5] /]' /'f ~ .s """d.1 S111---- !I - ~ -fiv9e_,-· ~e-ts~I -- )&-'.] (;,,.,, ~ 9-?.' TILL- ; ct6n~I .5A.A/tJY-adr - s/ of tf-f'-1 .. 
-10 1.5.> 1-3 'i -1 . t.jl t5f<t9 V'cL-,) 5t:>Wi e St '/I.) . --- v. f'1tll st h we I; '.9 ,,,,., '"' II fe .xivre .v;.a "- //f"'f_ ..__ 
i----- I --1-o I ~I' - I i----------zc ----------- I - .. 

I 
l 
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FRED C. ri A RT A.SSOCi ATES, I 1\JC. 
530 FIFTH AVENUE 

NEW.YORK, NEW YORK 10036 
PAGE_}___ OF_/_ 

JOB NO A 03 7 i I I SOR_ING NO . T-1 .s 
PllOJECT I s j c,... e /'1. e r·cr t-V 1 i c. "1 LOCATION A-4 .. ...J /j -I- /l/L/ 

· / "t1ao /e. 1 o,v.·1,) /V 7 

ORILL.ING CONTRACTOR /lur.:-11 /1 - /It.-' he;~ ORllLING EQUIPMENT 

,,A--f~,j, , It! /"/ q 1...,/ # .$" # 
GEOLOGIST ::r·. 8 row",,, DRILLER J.-- s ' J 

I' ... A e r-:io •"'<,:( 
SIZE 6 TYPF OF SIT 

CASING HAMMER WT. 

WELL CASI NG I SCREEN MAKE a TYPE LENGTH SLOT 

ELEVATION OF I GROUNO SURFACE I WELL CASING I SCREEN I WATER I OATE 

RE MARKS 

See -T-1 

z 

LOG OF. BORING - ~"" 
0 ... u ... 

0 :;­

! , 
.. 0 
~"" u .. 

-

= 
t 
w 
0 

---------s --------....... 
-10 ..... -....._ ---...... -1--_I, ------...... ---zc -----· ---- . 

z ... ~ :. 
~ c <. w ... ............ 

"" "' ::. 
&. 0 w:? • 
:I &. u = .. > 
~ 

,.. 
"' WW • ... ... c ~::: :; 

I~·// 
.r·J -3 0,) 

11 ·11 

.S-3 ~ /,/ ~- 7 
{, . .; 

DESCRIPTION 

/he S/1/Vl?; _pf~,,,.,/' 

-th e .{ /l /'1 £ .) do rHf' f e> /11&? 1 '.sf 

REMARKS 

/'Jp /1U l1 ·d!"~6/e 
o~,,-

.,,,,, ~r f'I aw67 
f/1-•• M //hod 
hit:!~-
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FRED C. HART ASSOC i ~ lcS , I NC. 
530 FIFTH . AVENUE 

NEW.YORK, NEW YORK 10036 
PAGE_j_OF I 

JOB NO . 
/!0311' I I BOR.ING NO . 7-/c/ 

PllOJECT 

~; e 11e/.:1 I _s~v,Jc. h LOCATION /1/c/dlefc,v vi) /(/y 
DR ILLING CONTRACTOR 

fin,.~../;;, -//1.--/Je.r 
DRILLING EQUIPMENT • -:/'Ii 4 

/"?o /;n 1-tJ l't? ~ S, 
GEOLOGIST DRILLER )\. 

/! - ..Brow.-' -~ /, e' /?•-, r'/..,/ ...J.. 
SIZE a TYPF OF BIT I DATE SU.RT 3-s--756 I DUE FINISH 3 -s--. 'il' 6 
CASING HAMMER WT. 'ALL I SAMPLEll I HAMMEii WT '"LL -- -- - ~I'/, . ~,..0.?c:·."\ P" /'J't:J Jo '' 
WELL CASI HG j scREEH M&KE a TYPE LE HG TH SLOT 

ELEV4TION OF I GROUND SURF4CE I WELL CASING I SCREEN I WATEll I D4TE 

ll[MAllKS 

.See 1-1 I 

z .:. - ~ ... LOG OF. 8 OR ING 0 

• .. u _, - .: z .. . : . 
"' ..... II: c < .. " z"' w w ......... _, ::.. i: - , .. ... "' 0 w '!? • 
... 0 L 

~ 
... u = .. ., > DESCRIPTION REMARKS • . _, w ,.. ... w w ~ a: 

u • 0 "' .. c ~ =: A " - µ 
~ - { -- l/i : c.1-11wr-sA/fltJ rj - .s IS -~o .Brn - yl s /, ~ .}.})] /1V/3L. .J W/ ~1/~·~.,,f' Iv ./7 --
---5 11.>n - 5 7· '! · -r7t e .S It /"t £ - >-).. 5 f(J,J 1·i --- H -- ...s - .~ -
-10 Clra,,7e-/?rl'1 7/tt; 6rp1--el(y SI.ti}''-- S-3 15s &?./, /1!$~ - C. L-11'{ ~ ~vnd ~~,.o 1'•/'1c,·1sf - -!. .0. =II .f 7' -- ( ~!° ~ t' s/'~"...., -- One/ Av,;;~Y- I - I - ~ef./s4/) ___ ,; - I ---------zc ---

I---· --- I - •• 

' i 

f 
I 
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FRED C. HART ASSOCIATES, I NC. 
530 FIFTH AVENUE 

NEW.YORK, NEW YORK 10036 
PAGE -I-- 0 F _j_ 

Jl)8 NO /Ja:S 7; I I llORING NO . /-/J 
PROJECT u eYl el"vl Sw,·f~'1 

1.0CATION 

h1dd!e IPl-V''"-> /VY 
ORll.LING CONTRACTOR 

/'(e11dr/c: K DRILLING EOUIP1"1ENT 1f 
.. fV/t'l'J/- ti:J &Jnd ()er;-,(;k 

GEOLOGIST ::r: J5 rPIN'l'l 
DRILLER 

£m~e-fl-
SIZE a TYPF OF 81T I OAT[ START 3-6 -~6 I DUE FINISH ::I-6-86 
CASING HAMMER · WT. "'LL I SAM.SER HAMM;; WT FALL - - - . Ip /,-f .SfJ"u.A 130 ...,.:.Jo '' 
WELL CASIHG I scRUN MAKE a TYPE LENGTH SLOT 

ELEVATION OF I GROUND SUR'4CE I WELL CASING I $~REEN I WATER I DATE 

REMARKS p,,,, ( 

- l'e,,~·v.s_<:/CJ"" ;,~le eL/Jt;.,tS/~YI 
. , 

.5t"t' T=-/ hr ()fje-,, /~~e./,ks , 7 

z .=i - 2:.1 LOG OF. 8 OR ING 0 

ci .. u "' :: = z .. c :: , 
0 ..... -= C< .. ~ 

z .. "' ... .. ....... . 
£ :.. a: - > .. w 0 w ~ • 

.. 0 .. .. =.., ) DESCRIPTION R·EMARi<S c 
c "' "' ~ ,. I;! w w ~ c 
u .. 0 .. ... c L: .a ~ - 55 I(),? /'/1- 8~11 r!J..t...: CtllY/ ~"""" ~ 6~t:t.,,el 1/1"1' ~r' tt>.Jl'f ';/'. - l>-· - I /~ 11i Sit.'-)/ INt fq/ .f',,~~" 

- Ovit:~ 71'/-''.,, I -- ~ i -- ( - "'"'~ 1~//q1 --~ 6 ~' Cr;u.. - .s /j·;> ~f. J:,.,,,, fp dt~~- ,,,, 'J.L. : 
- >;) ~ t5 yo·?o . &/lt?VEJt,/-c;t.lf~ s//f 

1 
drt~t<' - -tJ,sl1-rc t ""'~QI - ~S"·'/I Crn. /At-?' (J;,,4)- ~/Q?vEaY cMrt"//-- S·J ~ J, 'I 17 QI ..s~ ~If: m - l/P ·7C .5tfNIJ J p,, ,,f c../?' f~c~ - R ~ /v..re-,) Q/- lts-Ff, - /he .S((/'1 E - !y,I U< - It!%', rlt 

-•o -------- I ---_,, -------i-----zo ---i----· ---- I - .. 

I 

I 
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rRED C. HART ASSOC IATES, INC. 
530 FIFTH AVENUE 

NEW.YORK, NEW YORK 10036 
I / 

PAGE-· _ or _ 1 -

J08 NO . flos?,' I I BORING HO . /-/b 
PllOJ(CT c:;: e nerd! .S~/ , +e- ti LOCATION /"~~~/le lo, .,, ,-?_, A/V 
DRILi.iNG CONTRACTOR 

k · ~ f/JvT;,,. I c)-
DRILLING EQUIPMENT. 

C4.,, ~/ td'e/l"1ik /"'?,, '1 r - r" t 4 
:.r: . GEOLOGIST /J /"Ow·'\. 

DRILLER e"' fflrl 1 -
SIZE 6 TT Pf Of BIT I DATE START :s-t-~t 'DUE FIHISHJ-6-8"6 

CASING HAMMER WT. '4LL I SAMPLER I -¥~ -.., 
HAMMER WT FALL -- -- - . .s/' /t' ~30 ---Jt; " 

WELL CASING I scREEN MAKE a TYPE L(llGTH SLOT 

Et.EVATION OF I GROUND SURFACE I WEl.L CASING I SCREEN I WATER I DATE 

llEMARKS 

Srt .. /-/ I 

z ~ - 2 ..., LOG OF. 8 OR ING 0 

... ci .. u ..J - ::: z ... c =. 
o' b! CIC CW "' z .. w ... .. .. ' _, :;. i: - , .. ... w 0 w:? • 
.. 0 .. ... = t.1 Ji DESCRIPTION REMAR i<S c 
c ..I w :I u c ,. w w w ! ~ 

u. 0 .. ... c ~:: ... ~ 

- s-1 
I I · Brn <f. Bl~ £!.!:.f. : ~ brid,, f- C~,4 Y ,' 6 /l./llleL. C/ J,,,,,;., f .s-m" II,,,,, I.,/ - ~ t;,; l'ru~~, ; t:J, I f'I - #<), ....... 

rltt. : cLJYc r-s,4/VO I G~t1v6''-J -o/,.sl,.,,c -I ~a{,r ._ 
~ S"·/3 .S"" - S'"'J j.U i,.tff C?tl II ; ~ P !°I' 1n - Vc · r --- ~ /.f 

II'lh . -/he ~/IHE tJV/1; ;z /'I',,,, __ , 
~J - l~·;.c - ,t. f. j, >" J 91'" -cy '/' /'f? J..L, • (7/ L.L?) ; - s-1 >.s <U 'o.'I tJ11/t; ~ J'/'"'1 - ..., 

- (;, 1 3£J1 GI( II //ftL.1-Y- C-L.A Y1 .sc111 e ..5uvic-I -- is·!) .s 4~ 3~.56 /31'~ N F/t.L ,, {111 .. L.?); Ct.AYffY-SA/V'? l'a"".; "~/' - ...s JCy{i· ..... 
..// 9/11vP/ . o/f< e f~ .t ·~I: '1-; ff __ ,o --------....... I --- l _,; - I -----._ -----zc ---------I-- I - .. 

' i 
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GEOLOGIST 

SIZE 6 TYPF OF BIT 

FRED C. HART ASSOC IATES, I 1\JC. 
530 FIFTH AVENUE 

NEW .YORK, NEW YORK 10036 

LOCATION 

PAGE_i_OF-1_ 

I BORING NO . 

DRILLING EQUIPMENT 

/l1r •ft . 1"'1q •h1c//r-r/1 c /(-

I DATE START J-6'-'176 l DATE fli<jlSH :?'- 6 - fl'6 
CASING HAMMER WT. 

WELL CASING I SCREEN WAKE a TYPE LENGTH SLOT 

ELEVATION OF I GROUND SURF4C[ I WELL CASING ISCR[[N I WATER I OAT[ 

IHM4RKS 

... -o' z .. 
- > .. 0 
<C ... 
u. 

-

: 

::: ... 
0 

--
----5 --------
------_,, -----
---zc -
--· -- .. 

See /-/ 

ci 
z 

LOG OF. BORING 

DESCRIPTION 

Er~ r/1-I- - GRl!v~t./..Y-C..t.A0 W/$e-,H~ 
wef 

Lf, bl'rr P Jt-i- -S l!.YtJY-ct.19r wj !]t"a 11e0 
we f lo }'tttJ1sf . 

?f. { c.'1~t:.) bl" 11 PILL -c:.L/-1 Y£"y-~/lftltJ 
w/ ~r.;v;/ j JoC// 1ry c.by 

-/he .51/ /'1~; Cl 6r1vf,,, I 9 rq.,f I 

If,, e ;f;q. H £ /} S A t1 P'-'£ 

LI- bl'YI II Lt..? j 6f<f91/~LLY ·-C-LlfY 
vj Sond; da~f ff) ,/ry_ 

/..tJ "lfot. '/lt...t-?- · S lf1vO) ~.~Ja-y f 
'}owe/ ./ 

c?..; G,. ! ftlt1Le (ttJC/L.OE tf ?) 

R·EMAR KS 

o,;.. tf of #t'f'fl 
.f/,,~.r . q1 • .,/;;,e_ 
0 I/ /f ; 6 f71'""'-

d1.s f,-,,c f oo1,,, 
() (/ t4 ;. f . I' I' /'ti'! 

CJ t/A : ~ /'/) ,..,.. 

o v/1:. 9 /JI°,_. 

- no"~" 
-). iJ/i'e (.,,.s., I : I 

13. ] tf. I 
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FRED C. HART ASs 0;::1A:1-cS, 11\~. 
530 FIFTH AVENUE 

NEW.YORK, NEW YORK 10036 
JOB NO . /lo.._z 7/ I I BORING NO . 

/-/~ 
PllOJECT Gen er·i-, 1 .S~v/ le /.1 LOCATION ~/,/~/t- /e~.-- z/c../ 

/ ......... /' 

DRILLING CONTRACTOR 
kt"11c/ r-1 ·c I~ ORILLH.OUIP.11.fNT / ~ . ~ 

,";71 /"t .Cj e:;-,.~ ~.-('le. -

GEOLOGIST -~ Bf"c-wn 
OlllLLER 

£ 111 "'" ff 
SIZE a TYP' OF BIT I OAT[ START 3-6 -<06 I OAT[ FINISH .:J - , - - 'tf 6 
CASING HAii.MER · WT. "LL I SAMPLER I HAMMER WT FALL _ 

-- -- - _$1' Jr ~'A -#-13,) ...,,,,, J~,, 

W[LL C:ASING I SCREEN MAKE a TYPE LEllGTH SLOT 

ELEVATION OF I GROUND SURFACE I WELL CASING I SCREEN I WATER I OAT[ 

ll[MARKS 

I 

.... z 
~ ... LOG OF. 8 OR ING .; .. u .. ... - :: z Ir! 
c ::'. 

c ...... a:< ... 
:r .. w ... .....~ ....... 
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FRED C. HART AS SOCIAT cS, INC . 
530 FIFTH AVENUE 

NEW.YORK, NEW YORK 10036 
PA GE_L ".lF_!_ 
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P.O. Box 265 
298 Riverside Avenue 
Rensselaer, NY 12144 

L Environmental ServlcH,lnc . )~518) 434-4546 

LABO RA TORY REPORT 

Client: Fred C. Hart Associate, Inc. 

296 Washington Avenue Extension 

Albany, NY 12203 

Attention: Mr. Brian Jacot 

Date Received: 3I13 I 8 6 Sample Taken By: A. Levy 

Page _1_ of _ 1 _ 

No. Samples analyzed _ _ 4_ 

Matrix: Soil 

Date Sampled: Location: composite or Grab: --- · 

Methods are in accordance with STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, and METHODS FOR CHEMICAL ANALYSIS 
OF WATER AND WASTES, (EPA), unless otherwise noted or attached. 

PARAMETER($) 
YourumplelD T-5 T-8 T-3 T-7 I LABORATORY 

AES UN1TS(1> NOTE BOOK 
NUMBER 860313H01 860313H02 860313H03 860313H04 REFERENCE 

Tetrachloro­
ethylene 4680 

<1lUnits are expressed in mg/I unless otherwise stated. 

NA = Not Applicable < = less than 
ND = Not Detectable > = greater than 

132,400 3080 92.200 

Specializing in Hazardous Waste and Petroleum Product Analyses 

ug/kg I TF-B-34 

~ 

Approved by:~~ 
Date: Jb ~- _ 7 ~ /,C 




