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EXECUTIVE SUMMARY

Environmental Resources Management, Inc. has conducted a
Phase II investigation in the Boiler Room area of Amphenol
Corporation’s Sidney New York manufacturing facility, to
augment the findings of the Phase I investigation conducted in
1985. These investigations were conducted to address the
potential effects on ground water by waste oil discovered during
excavation of a below grade waste oil tank, in November 1984.
Specifically, this Phase II investigation was designed to
determine the source of chlorinated volatile organic compounds
detected in the Boller Room area, évaluate the horizontal and
vertical distribution of these compounds, and to assess the
potential for these compounds to impact off-site areas, including
the Amphenol North Well and/or the Village of Sidney water
supply wells. '

The Phase II investigation included the installation of five
additional shallow ground water monitoring wells t0 a maximum
depth of 25 feet, and one deep ground water monitoring well to
a depth of 100 feet. Subsequent to monitoring well installation,
one complete round of ground water samples was collected from
the entire monitoring well network (wells BR-1 through BR-11}
followed by a second round of confirmatory samples collected
from the Phase II wells (wells BR-6 through BR-11}). Ground
water sampling was followed by slug testing of select wells and
an evaluation of the influence of the North Well on Boiler Room
ground water by monitoring water levels in select wells for a
period of 11 days.

The results of these investigations indicate that the Boiler Room
ground water contains primarily TCE and related degradation
products. Residual BTX compounds from the tank area have a
sporadic distribution in ground water at concentrations
generally less than 10 parts per billion.

The major conclusions of this investigation are as follows:

* The principal source area for the chlorinated volatile
organics appears to be a former drum storage area which
reportedly may have been present near the Boiler Room
area.
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Ground water flows to the north and/or northwest in the
area of the Boller Room, ultimately discharging to the
Susquehanna River. Ground water flow velocities range
from 1 to 1.5 feet per day.

Due to the nature of the lacustrine unit, vertically downward
flow is minimal In the Boller Room area.

Pumping the North Well directly Influences ground water in
the deep flow system, but has only a limited influence on
the shallow flow system in the Boiler Room area. However,
closer to the North Well, vertical flow could be induced by
the pumping. In fact, low concentrations of TCE
degradation products detected in samples from the North
Well indicate that the North Well pumping may be capturing
a portion of the plume.

There is no potential for significant human exposure to the
compounds associated with the Boiler Room.

On-site ground water quality exceeds the NYSDEC Ground
Water Standards for TCE, and guidelines for other related
volatile organics.

Given the potential for migration of site-related compounds
to the North Well and the exceeding of NYSDEC ground
water standards, a program of ground water recovery and
treatment should be established.
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SECTION 1
INTRODUCTION

1.1 Site Location and Background

Amphenol Corporation operates an electrical connector and
component manufacturing facility in Sidney, New York. The
townt of Sidney is located approximately 40 miles northeast of
the city of Binghamton, adjacent to the Susquehanna River on
the western border of Delaware County, New York (Figure 1-1).

In the late 1960s, an underground storage tank was installed in
the Boiler Room area of the Amphenol facility for the purpose of
storing Number 6 fuel oil, which was used to fire the plant boiler
in the adjacent Boiler Room. The tank was converted to a waste
oil storage tank in 1981, periodically emptied, and its contents
transported to a disposal facility. The tank was taken out of
service in 1983.

During the excavation and subsequent removal of the tank on 27
November 1984, oil was discovered in the subsurface soils
surrounding the tank. Detailed inspection of the tank revealed
no apparent leaks, which led to the conclusion that either small
scale spillages over time or unidentifled leaks in the tank piping
were the probable source of the subsurface oil.

1.2 Environmental Setting

1.2.1 Geology

The town of Sidney lies within the glaciated northern portion of
the Appalachian Plateaus Physiographic Province. Uplifted,
nearly horizontal beds of siltstone, sandstone, shale, some
limestone, and occasional seams of coal, through which rivers
and streams have incised deep, narrow valleys, characterize the
Appalachian Plateaus Province. Advances and subsequent
retreats of Pleistocene Age glacial sheets widened and deepened
many of these valleys, with glacial melt depositing till (a typically
dense, unsorted deposit of boulders, cobbles, gravel, sand and
silt), and glacial drift. Deposits of glacial drift are subdivided by
origin into two categories: glaciofluvial deposits, which consist of
sorted sands and gravels deposited by glacial melt waters; and
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glaciolacustrine deposits, consisting of flne sand, silt, and clay
deposited in glacial lakes created by the damming of rivers and
streams by glacial ice and sediments.

The Amphenol Facility is located within an northeast-southwest
trending section of the Susquehanna River Valley. Outcrops
observed in the valley walls include three interbedded, yet
distinct rock types: a dense, slightly fissile red and gray
siltstone; a medium dense, gray sandstone; and a dense, fissile
red shale containing occasional gray siltstone interbeds.

Within the valley, overburden deposits consisting of both glacial
and alluvial sediments overlie the aforementioned bedrock
lithologies. The composition of overburden deposits is variable
with location, and may include some or all of the following:

*  Overbank river alluvial deposits consisting of brown silt and
fine sand;

* Riverbed deposits consisting of permeable rounded sand
and gravel;

*  Glacial outwash consisting of permeable sand and gravel;

*  Glacial till consisting of a mix of boulders, cobbles, gravel,
sand, and silt, having a low permeability and which varies in
density depending upon location; and

¢ Glaciolacustrine silts, sands, and/or clays, low permeability
units deposited in glacial lake environments.

Overbank and riverbed deposits are generally found at the land
surface adjacent to the Susquehanna River. Significant
thicknesses of glacially derived sediments are present
throughout the valley and can also be found covering large
portions of the valley walls. The overburden deposits typically
are interfingered, adding to both the geologic and hydrogeologic
complexity of the area. The interrelationship of the overburden
deposits and the underlying bedrock is presented in Figure 1-2.

1.2.2 Hydrogeology

Ground water within the Sidney area occurs in two aquifer
systems: the unconfined overburden system and the underlying
bedrock system.
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Figure 1-2
Simplified Cross Section of the
Susquehanna River Valley
near Sidney, New York
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Ground water movement within the bedrock system occurs
through secondary porosity that is comprised primarily of joints,
fractures, and bedding planes. Where these features intersect,
ground water movement can occur in both a vertical and/or
horizontal direction. According to MacNish (1982), water
supply wells in the region that are completed in bedrock have
ylelds that range from 20 to 60 gallons per minute (gpm).

The overburden can be subdivided into the glacial till and the
glacial drift systems. Wells constructed within the glacial till
generally yleld less than 0.5 gpm as a result of its dense nature
and quantity of fine material within the till (MacNish 1982).
The glacial drift deposits, however, provide the most important
aquifer in the Susquehanna River Valley region. In contrast to
wells completed in the till, wells completed in the drift deposits
produce variable yields that are dependant upon the guantity of
fine sediments present. Wells completed in sand and gravel
outwash units can yield quantities of water in excess of 1000

1.3 Initial (Phase I) Boiler Room Investigation

The Phase I Boiler Room investigation began in January 1985
with the installation of five shallow monitoring wells, to an
approximate depth of 25 feet. The wells were located to
determine the presence of free-floating oil on the shallow
ground water table, characterize ground water quality, and
define the extent of migration of any associated dissolved
organic compounds. Monitoring well locations for the Phase I
Investigation are shown in Figure 1-3.

The following conclusions were drawn from the Phase I
Investigation:

1. Ground water in the Boiler Room area occurs under
unconfined conditions within unconsolidated, glacial
sediments.

2. Variable amounts of seasonal recharge, interlayering of
permeable and impermeable sediments, and shallow
hydraulic gradients appear to contribute to changes in
direction of ground water flow within the unconfined
aquifer.
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3. The high absorptive capacity of the sediments in the vicinity
of the former underground storage tank prevented the
occurrence of free-floating oil on the shallow ground water.

4. Dissolved benzene, toluene and xylene (BTX) compounds,
which have migrated northward in the unconfined aquifer
are the primary ground water quality concern in the Boiler
Room area.

5. The limited source of oil, low ground water flow velocity and
dilutton served to limit the horizontal extent of dissolved
BTX compounds within the ground water.

6. The downward vertical migration of dissolved BTX
compounds into the unconfined aquifer is limited by their
lighter-than-water density.

The Phase I Report also included a recommendation that
additional ground water monitoring be conducted to verify
ground water flow direction and to better deflne the extent of
dissolved BTX compounds in the unconfined aquifer underlying
the Boiler Room area.

1.4 Post Phase | Monitoring

Ground water monitoring subsequent to the Phase I
Investigation indicated the presence of chlorinated volatile
organic compounds (VOCs}, including trichloroethene (TCE)},
trans 1,2-dichloroethene (Trans 1,2-DCE), 1,1-dichloroethene
(DCE), vinyl chloride (VC), and tetrachloroethene (PCE), that
did not appear to be related to the former waste tank. Ongoing
monitoring has indicated that these compounds have been
increasing in concentrations over time, while the BTX levels
associated with the former waste tank have decreased in
response to Amphenol's remedial actions when the tank was
removed. Since no known on-site source exists for the other
compounds, this suggested that they may have originated from
an off-site source.

1.5 Purpose and Scope of the Phase Il Investigation

The purpose of this Phase II Investi is_to further define
the extent and source of theCchlorinated VOC3\in the Boiler
Room area. This Phase II Investigation was authorized by the
New York State Department of Environmental Conservation
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(NYSDEC]} by approval of Amphenol's Phase II Work Plan, dated
30 November 1988.

The Phase II Investigation was designed to:

determine the source of the non-BTX related VOCs which
have been detected in increasing concentrations in the
Boiler Room area;

evaluate the vertical and horizontal distribution of VOCs
detected in the ground water beneath the Boiler Room area:
and

assess the potential for the ground water beneath the Boiler
Room area to impact off-site areas, including the Amphenol
North Well and/or the Village of Sidney water supply wells.

These issues were addressed by conducting field investigations
which included the following:

Soil Gas Survey - To identify areas of elevated VOC
concentration to assist in placement of additional
monitoring wells;

Monitoring Well Installation - To assist in defining ground
water movement; '

Ground Water Sampling and Analysis - To characterize on-
site ground water quality; and

Aquifer Characterization- To estimate the hydraulic
conductivity of the subsurface materials and assess the
effects of the North Well pumping on the flow systems at
the Boiler Room area.

These activities are described in detail in the following sections.
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SECTION 2
FIELD INVESTIGATION

2.1 Soil Gas Survey

A limited soil gas (SG) survey was conducted in the Boiler Room
area in May, 1988 in an attempt to screen for areas of elevated
VOC concentrations. The results of the SG Survey were used to
assist in determining final locations for the monitoring wells
Installed during the Phase II investigation. The sampling points
used are shown in Figure 2-1.

Soil gas samples were obtained by advancing one inch diameter
soil gas borings using a gasoline powered, hand held auger to a
depth of three to four feet. Soil types encountered were
observed and recorded while advancing each borehole. After
reaching total depth, the auger was withdrawn and a one-inch
diameter PVC soil gas probe, as depicted in Figure 2-2, inserted
into the borehole. The fit between the soil gas probe and the
borehole was sufficiently tight to ensure that soil gas vapors were
not diluted by ambient air. After the sample was collected, a
second, deeper sample was collected in select borings by
removing the PVC probe and driving a one-half-inch stainless
steel probe to a depth of seven to eight feet. A Foxboro Model
128 Organic Vapor Analyzer (OVA) with a flame ionization
detector (FID} was used for both extraction and analysis of
samples for total VOC concentration.

In addition to total VOC concentration, soil gas samples were
also analyzed for TCE and degradation by-products DCE and
Trans 1,2-DCE, using a portable gas chromatograph (GC). Soil
gas samples were collected for GC analysis by inserting a
Hamilton® gas tight syringe through the Tygon tubing of the soil
gas probe. Samples were subsequently injected into the column
of a Photovac 10S50 portable GC which was equipped with a 5%
SE 30 packed column to provide separation of TCE and
associated degradation by-products.

Calibration standards were prepared, and the resultant
calibration chromatograms compared with sample
chromatograms to assess whether TCE or its associated
degradation by-products were qualitatively present in the soil

The
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gasses analyzed. Additional quality control was implemented by
the analysis of deionized water blanks as necessary to allow for
determination of carry-over, and syringe/instrument
contamination,

2.2 Monitoring Well Installations

Six wells were installed to augment the existing monitoring
network within the Boiler Room area. Five new shallow wells
(BR-6, BR-7, BR-8, BR-9, and BR-10) were installed to an
approximate depth of 25 feet. One deep well (BR-11) was
installed to an approximate depth of 100 feet. The rationale for
each additional well location, presented in Figure 2-3, is as
follows: '

« Well BR-6 - This shallow well was located at the corner of
the main plant building, where low level TCE was detected
during the soil gas survey.

* Well BR-7 - This shallow well was located near the liquid
propane gas tanks to the southeast of the Boiler Room, to
serve as an upgradient background well near the Amphenol

property line.

« Wells BR-8, BR-9 - These shallow wells were located near
the northwestern fence line marking the Amphenol
property boundary. These locations were selected to assist
in the determination of the distribution and concentrations
of VOCs potentially leaving or entering the site.

* Well BR-10 - This shallow well was located directly east of
the Boiler Room area to serve as a background well near the
eastern Amphenol property boundary.

e Well BR-11 - This deep well was installed adjacent to
existing well BR-4 to provide information on the vertical
distribution of VOCs beneath the Boiler Room area, and also
to provide information regarding the nature and
hydrogeologic characteristics of the aquifer materials at
depth.

All wells were installed within a borehole advanced by 3-1/4-
inch LD. hollow stem augers driven by a truck-mounted auger
rig. Subsurface materials were described from split spoon
samples taken at five-foot intervals from O to 50 feet below land

2-2 mgi%
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surface {(BLS), and 10 foot intervals from depths greater than 50
‘feet BLS.

All wells were constructed of two-inch I.D. schedule 40 PVC
Number 10 slotted well screen and riser pipe. The shallow
monitoring wells were constructed with approximately 15 feet
of screen extending two to three feet above the water table.
Each well was sand packed such that the sand extended a
minimum of two feet above the well screen. The sand pack was
sealed with two feet of bentonite pellets and the remaining
annular space tremie-grouted with a cement/bentonite mixture
to the surface. Flush mount protective well covers were used in
traffic areas, while four-inch I.D. steel protective casings
equipped with locking caps were cemented into place to ensure
the integrity of those wells in non-traffic areas. A well
construction schematic is presented in Figure 2-4; well
construction details are given in Table 2-1.

The deep well (BR-11} was nested with existing well BR-4. The
lower 10 feet of this well were screened to monitor the aquifer
at depth. As with the shallow wells, the well screen was sand
packed such that the sand extended approximately three feet
above the well screen. The sand pack was sealed with two feet
of bentonite pellets and the remaining annular space tremie
grouted with a cement/bentonite mixture to the surface. This
well was completed with a locking cap, and a protective casing
cemented into place,

After monitoring well installation was completed, each
monitoring well was developed by pumping until the water
produced was relatively free of turbidity. Each PVC well riser
was later surveyed for vertical control by a New York State -
licensed surveyor.

All downhole tools, including augers, split spoons, and drill rods
were steam-cleaned prior to the commencement of any drilling
activities. Additionally, the back of the drill rig, including tires,
drilling table, controls, and all associated tools were also steam-
cleaned to prevent cross contamination between boreholes.

2.3 Ground Water Sampling and Analysis

Two sets of ground water samples were obtained as part of this
Phase 11 investigation: one complete set, collected from both
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Figure 2-4
Well Construction Schematic
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Table 2-1
Well Construction Details
Boller Room Investigation

Well Elev ation Screened Sand Packed| Bentonite Type of

# T.0.C. | Ground | Intervai* interval* Seal* Completion
BR-1 987.01 | 985.00 | 25.0 - 10.0 25.0 - 9.0 %.0-70 Protective Steel
BR-2 | 987.79 | 985.75 | 25.0 - 10.0 25.0 - 9.0 8.0-7.0 Protective Steel
BR-3 | 986.77 | 984.94 | 25.0 - 10.0 25.0 - 9.0 8.0 -7.0 Protective Steel
BR-4 986.44 | 984.43 | 25.0 - 10.0 25.0 - 9.0 9.0 - 7.0 Protective Steel
BR-5 | 984.39 | 984.97 | 25.0 - 10.0 25.0 - 9.0 8.0 -70 Protective Steel
BR-6 | 983.93 | 984.39 | 24.0 - 9.0 240 - 7.0 7.0 - 4.0 Flush Mount
BR-7 | 988.26 | 986.06 | 25.0 - 10.0 25.0 - 8.0 8.0 - 5.0 Protective Steel
BR-8 98.3.69 983.97 | 245 - 9.5 245 - 8.0 8.0 - 5.0 Flush Mount
BR-9 | 984.98 | 985.10 | 25.0 - 10.0 25.0 - 8.0 8.0 - 5.0 Flush Mount
BR-10 | 987.40 | 985.12 24.0 - 9.0 240 - 7.0 7.0 - 4.0 Protective Steel
BR-11 | 986.48 | 984.57 | 100.0 - 90.0 100.0 - 86.5| 86.5 - 84.5 | Protective Steel

* Depth below fand surface
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Phase 1 and Phase II wells in March 1989, and a partial set
collected from the Phase II wells in June 1989. Ground water
sampling was conducted to characterize the ground water
coming into and leaving the Boiler Room area. VOC analyses
were conducted to allow for characterization of specific volatile
organic compounds and their concentrations in ground water
underlying the Boiler Room area.

Prior to the acquisition of any ground water samples, a complete
round of depth-to-water measurements was obtained to provide
a static ground water conflguration and to assist in determining
well volumes to be purged from each respective well. After
purging three well volumes and allowing a minimum of 90
percent recovery, samples were obtained with dedicated PVC
sampling bailers equipped with polypropylene string. Samples
were collected in 40-milliliter laboratory-supplied zero
headspace vials, with teflon septa. All samples were placed on
ice immediately after collection to maintain a temperature of
4°C. ERM Chain-of-Custody and Traffic Report forms were
completed for each sample, and all bottles were labeled with
sampling information including; date, time of sampling,
sampler's initials, Traffic Report number, analyses required and
preservatives used.

All ground water samples were analyzed for VOCs by GC/MS by
Lancaster Laboratories, of Lancaster, PA. All analytical work was
conducted under United States Environmental Protection
Agency protocols and procedures. A quality assurance {QA)
Review was conducted by ERM Quality Assurance Chemists. The
QA Review is included as Appendix A.

Prior to ground water sampling, PVC bailers underwent the
following decontamination procedure:

1. Inside/outside scrub with a non-phosphate soap/hot tap
water solution,

2. Hot tap water rinse inside/outside.
3. Triple distilled water rinse inside/outside.
4. Placement into dedicated "Bailer Bags".

Each dedicated bailer received a final rinse with distilled water
prior to its insertion into a well. Additionally, the first bailer-full
of sample from each well was discarded to ensure that the

2-4




distilled water rinse would not dilute the sample submitted to
the laboratory.

2.4 Aquifer Testing

After the completion of the newly installed wells the tops of the
PVC casings were surveyed for elevation control, and water level
measurements were taken to the nearest one-hundredth of a
foot. Ground water contour maps were generated to define the
direction of ground water movement and gradient. After ground
water sampling was completed, the aquifer hydraulic
conductivity was estimated from slug tests conducted on three
of the shallow wells within the Boiler Room area, and the newly
installed deep well. This information, in conjunction with
ground water table mapping, allows for an estimation of the
ground water flow velocity within the Boiler Room area.

Slug tests were conducted at wells BR-4, BR-6, BR-7, and BR-11
by causing an instantaneous displacement of the water level
within the wells tested. Instantaneous displacement was
accomplished by inserting a solid slug into the well, raising the
water level. Hermit™ Data Loggers and pressure transducers
were used to collect water level data during the recovery of the
well to static conditions, After recovery, the displacement slug
was removed, lowering the water level, with data collection
continuing until recovery was complete. Slug test data were
analyzed by the Bouwer and Rice Method to estimate the
hydraulic conductivity of the glacial aquifer.

Finally, after well sampling and slug testing, Hermit™ Data
Loggers were installed on wells BR-4, BR-6, BR-8 and BR-11 to
record water levels for a period of eleven days. This information
was obtained to assist in assessing the influence of the on-off
cycling of the North Well, and possibly the Village of Sidney well,
on the Boiler Room area.

2-5

The

f

e

Qroup



SECTION 3
RESULTS OF INVESTIGATION

3.1 Soil Gas Survey

The intent of the soil gas survey was to assist in identifying areas
in which to locate Phase II monitoring wells. In general, the soil
gas concentrations of total VOCs did not exceed 420 parts per
million (ppmj}. The highest peak reading of 420 ppm was
detected in the sample obtained from SG-17, located north of
the plant between the plant fence and the railroad tracks (Figure
2-1}. In addition to analysis for total VOCs, a portable gas
chromatograph (GC) was used to analyze for specific compounds
including TCE and its associated degradation products. The GC
identified TCE compounds in only two soil gas borings: SG-9 and
SG-12 at respective concentrations of 16 and 41 ppb.

It is ERM's opinion that the soil gas survey results did not
preclude the presence of TCE compounds and VOCs in soil pore
spaces. Rather, the relatively "ght” nature of the shallow soil
materials is such that the migration of interstitial soil gases was
inhibited, and thus, the success of the soil gas survey in the
types of solls present underlying the Boiler Room area may be
limited. Although these results were not sufficient to provide
delineation of TCE compound distribution in the subsurface,
they were helpful in selecting monitoring well locations installed
as part of the Phase 1l investigation.

The soil gas sampling results are presented In Table 3-1. Total
soil gas concentrations {in ppm) were measured with a Flame
Ionization Detector (FID) and include natural soil gases such as
methane. These results contrast with those obtained by the field
GC, (concentrations in ppb) which employed a Photo Ionization
Detector (PID). The PID is only sensitive to a narrow range of
ionization potentials, which excludes the detection of methane
and many other gases that are detected by the FID. The FID and
the PID also measure concentrations of gases in a different
manner. Therefore results of the two methods are often
dissimilar.

Despite the limited information obtained, the TCE detection at
location SG-12 was used to select the location for well BR-6. It
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Table 3-1
Soil Gas Survey Resuits
Boller Room Investigation

Total VOC (ppm) Gas Chromatographic Analyses Results (ppb)
Boring I.D.| Depth | Peak i Stable trans-1,2-DCE | 1,1-DCE | TCE |Unknowns

SG-1 3 7 4 - - - -
SG-2 3 20 6 - - - -
SG-3 5' 18 6 - - - -
SG-3 10' 20 8 - - -

SG-4 4' 9 4 - . -

SG-5 4' 10 3 - - .
8G-6 4' 320 95 ; <1
SG-7 4' 20 NR - - <1
SG-7 8’ 3 2 - . <1
SG-8 4' 7 NR . . »
SG-9 4 10 8 - - - -
SG-9 8 990 NR - - 16 4
SG-10 1.5 6 6 - - - <1
SG-11 4' 10 6 - - - 8
S5G-12 1.5 10 10 - 41 <1
5G-12 5' 4 2 - - -

5G-13 1.5 4 3 - - -

SG-13 5' 10 6 - - -
5G-14 4.5 20 16 - - 8
SG-15 4.5' 8 5 -

SG-16 4.5 6 6 - <1
SG-17 4.5 420 NR - -

NR - No Reading Recorded
- - - Nonse Detected

Tha
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was felt that the high total VOC hits at SG-6 and SG-17 may have
been related to the nearby presence of a sewer line, since no
TCE compounds were detected.

3.2 Site Geology

Well logs from both the Phase I and Phase II Boiler Room
Investigations are included as Appendix B, The cross sections
presented In Figures 3-1 and 3-2 were generated from the
lithologic logs of the newly installed monitoring wells.

The Boiler Room area is underlain by four predominant
lithologies: a disturbed tlll/outwash unit, a silt and clay unit, a
weathered till unit, and a lacustrine silty fine sand unit.

The disturbed till/outwash unit is composed of a loosely
consolidated, poorly sorted mixture that ranges in size from silt
to cobbles., This material is likely to be natural to the site but
was probably re-worked and disturbed during plant construction.
This material was typically encountered at a depth of one foot
below land surface (BLS), extending to depths ranging from 2.5
to 6 feet BLS.

The disturbed till/outwash is underlain by silt and clay that is
typically soft and wet. The upper surface was encountered from
2.5 to 6 feet BLS, extending to depths ranging from 8 to 15.5
feet BLS.

The silt and clay is underlain by till that is greenish grey in color
and composed of a poorly sorted mixture that ranges from silt to
cobbles. The matrix of this material is composed predominantly
of silt except at well BR-6 where the matrix contains an
abundance of medium grained sand. The upper surface of the
till was encountered from 8 to 15.8 feet BLS, extending to
depths ranging from 12.5 to 26 feet BLS. The till was present in
all wells installed as part of the Phase II investigation. However,
it is only two-tenths (0.2} of a foot in thickness in well BR-7,
. indicating a pinching out to the south of the Boiler Room area.

With exception of the well BR-8 area, the till is underlain by the
fine sand. The sand, which comprises the greatest portion of
the glacial aquifer beneath the site, is lacustrine in origin, and is
very silty, fine-grained and well-sorted. The fine sand was
encountered from 12.5 to 26 feet BLS, and extends to at least a
depth of 101 feet BLS. Well BR-11 was the only well drilled to
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Figure 3-1
East-West Cross Section
Boiler Room Investigation
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the bottom of this unit, and therefore a range of thickness
cannot be ascertained. At depth, this sand is characterized by a
cyclic layering that exhibits a flning-upward sequence, with
grain sizes ranging from flne to very, very fine over a vertical
distance of approxdmately two-tenths of a foot. At approximately
40 feet BLS, the sand changes from dark/greenish grey to
reddish brown in color. Corresponding with this color change is
a clay enriched zone that extends to approximately 50 feet BLS.
In well BR-11, the sand was underlain by a dense, reddish brown
till layer which, for the purposes of the Phase II Investigation,
was used to identify the lower boundary of the unconsolidated
aquifer.

A thin gravel stringer was encountered in well BR-8 between the
till and fine sand. The gravel, which was present from 18 to 21
feet BLS consisted of medium grained gravel in a matrix of
medium grained sand. It is likely that this material has a
relatively high hydraulic conductivity, and may serve as a
preferential flow path in the shallow ground water system.

3.3 Analytical Results

Both historical analytical results and those from the two rounds
of Phase II ground water samples (March 1989 and June 1989)
are presented in Table 3-2. Ground water analysis reports
submitted from Lancaster Laboratories, and ERM's Quality
Assurance reviews, are included in Appendix A.

The primary compounds detected in the ground water at the
Boiler Room are TCE and its associated degradation products,
which include trans-1,2-DCE, DCE and VC. PCE is also present,
and can be either a parent compound for TCE, or a contaminant
in industrial grade TCE. The degradation of PCE and TCE
occurs by a process known as reductive dehalogenation. This
process occurs when anaerobic microbes degrade the more
chlorinated molecules by stripping off chlorine atoms. Thus, the
breakdown sequence is:

CIS 1, 2-DCE
PCE --> TCE --> TRANS 1, 2-DCE --> VC --> Ethene
1, 1-DCE Chloride

The
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TABLE 3-2
ANALYTICAL RESULTS
GROUND WATER SAMPLES COLLECTED AUGUST 1985 THROUGH JUNE 1988
BOILER ROOM INYESTIGATION

Well BR-1 Well BR-2

VOLATILE ORGANICS* | Aug-85 May-86 Nov-88 Feb-87 Apr-88 Sep-88 Mar-89 Jun-89 Aug-85_May-88 Nov-86 Feb-87 Apr-88 Sep-88 Mar-89 Jun-89
Benzeng 5 1J NS 4 2 3 5 26 26 7 NS
Toluene NS

Ethylbenzena NS NS
Mathylene Chloride NS B NS
Chloroform . NS NS
Vinyl Chloride NS 45 25 25 27 47 65 64 NS
1,1-Dichloroathane NS 2 J NS
1,1-Dichloroathane NS 9 & 4 6 6 B 5] NS
trans-1,2-Dichlorogthens 4 4 3 3 NS 130 100 ao 150 250 240 340 NS
1,2-Dichlorosthane NS | NS
1.1,1-Trichloroethane . 4 2 NS NS
Trichloroathane 3 2 4 4 2 J NS 180 110 81 150 310 320 430 NS
Tetrachlorosthene NS 2 3 54J NS
Xylenes NS NS
Carbon disulfide NS 6 Jd NS
TOTAL VOLATLE ORGANICS 12 € 7 4 9 ald NS 368 243 193 338 641 662 860 J NS

* Other VOC compounds were not detected by 601/602 analysis

= All resuits in ugd {ppb} = J This result is a guantitative estimate
» Blank space indicates none detected + B This compound was detected in a deionized water blank at a similar concentration
+ NS indicates that welf was not sampled




TABLE- 3-2 {CONTINUED)
ANALYTICAL RESULTS
GROUND WATER SAMPLES COLLECTED AUGUST 1985 THROUGH JUNE 1989
BOILER ROOM INVESTIGATION

. WELL BR-3 WELL BR-4
VOLATILE ORGANICS* | Aug-85 May-86 Nov-86 Feb-87 Apr-88 Sep-88 Mar-89 Jun-89]|Aug-85 May-86 Nov-88 Feb-87 Apr-88 Sep-88 Mar-89 Jun-89
Benzene 2 1 7 5 7 alJ NS 2 12 13 ayJ NS
Toluena NS | "
Ethylbenzana 1 1 NS NS
Msathylena Chiorlde NS NS
Chioroform 11 NS NS
Vinyl Chioride 21 11 59 28 46 11 NS 16 43 23 80 63 70 26 NS
1.1-bichloroethene 1 NS 14 NS
1,1-Dichlorosthane 5 5 10 10 [ 15 1 J NS 4 B 16 11 20 5 NS
trans-1,2-Dichloroathena 70 53 260 170 180 270 67 NS 76 100 200 520 470 680 220 NS
1,2-Dichloroathane NS - 11 NS
1,1,1-Trichioroathane NS NS
Trichlorosthana 100 54 260 150 150 290 100 NS 140 130 180 580 780 1100 360 NS
Tatrachloroathene 1 1 1J NS 5 3 5 9 6 J NS
Xylenes 2 2 NS NS
Carbon Disulfide NS NS
TOTAL VOLATLE ORGANICS 200 124 598 337 a74 632 178 J NS 241 286 424 1193 1346 1870 611 J NS

* Other VOC compounds were not detected by 601/602 analysis

« All results in ugA (ppb} « J This result is a quantitative estimata
« Blank space indicates nona detected * B This compound was detected in a deionized waler blank at a similar concentration
* NS indicates that well was not sarmpled




TABLE 3-2

(CONTINUED)
ANALYTICAL RESULTS

GROUND WATER SAMPLES COLLECTED AUGUST 1985 THROUGH JUNE 1999
BOILER ROOM INVESTIGATION

WELL BR-5 WELL BR-6 WELL BR-7 WELL BR-8
VOLATILE ORGANICS" |Aug-85 May-86 Nov-86 Feb-87 Apr-88 Sep-88 Mar-89 Jun-89IMar-89 Jun-89{Mar-89 Jun-89IMar-89 Jun-89
Benzene 5 NS 1
Toluene
Ethylbenzene NS 14J
Methylene Chioride NS
Chloroform NS
Vinyl Chloride 8 16 20 A0 90 76 96 NS 96 17 60 60
1,1-Dichlorcethene 20 34 NS dJd 3 J 1 J
1,1-Dichloroethane 2 7 ao 13 10 NS 11 8 5
trans-1,2-Dichlorocethane 52 110 155 400 810 630 410 NS 660 130 340 190
1,2-Dichloroethane NS
1,1,1-Trichloroethane NS
Trichlorosthena 110 110 143 380 1200 920 460 NS 500 170 150 87
Tetrachloroethena 6 3 11 14 NS 17 34J 7 4 J
Xylenes NS 1J
Carbon Disulfide NS g J
TOTAL VOLATILE ORGANKCS 178 2486 318 8130 2130 1850 995 J NS 1288 J 320 {4 565 J 342 J

* Other VOC compounds were nol delecied by 601/602 analysis

= All results in ug/l {ppb)

» Blank space indicates none detected
» NS indicates that well was not samgled

+ J This rasult is a quantitative estimata
» B This compound was detected in a deionized water blank at a similar concentration




. GROUND WATER SAMPLES COLLECTED AUGUST 1885 THROUGH JUNE 1989

VOLATILE ORGANICS*

TABLE 3-2

(CONTINUED)

ANALYTICAL RESULTS

BOILER ROOM INVESTIGATION

WELL BR-9

WELL_BA-10

WELL BR-11

NORTH WELL

Mar-89 Jun-89

Mar-89 Jun-89

Mar-89 Jun-89

May-89

Benzene
Toluene
Ethylbenzene

Methytene Chioride

Chloroform
Vinyl Chloride
1,1-Dichioroethensa

1,1-Dichioroethane

trans-1,2-Dichloroethene
1,2-Dichloroethane
1,1,1-Trichloroethane

Trichloroethens

2 J

Tewrachloroethene
Xylenes
Carbon Disuifide

TOTAL VOLATILE OAGANICS

4 J

* Other YOC compounds were not detected by 601/602 analysis

= All results in ug/l {ppb)

= Blank space indicates none detecied
+ NS indicates that well was not sampled

= J This result is a quantitative estimate

* B This compound was detected in a deionized water blank at a similar concentration




TABLE 3.2 (CONTINUED)
ANALYTICAL RESULTS
GROUND WATER SAMPLES COLLECTED AUGUST 1985 THROUGH JUNE 1989
BOILER ROOM INVESTIGATION

Sump #1 Sump #2
VOLATILE ORGANICS* [Aug-85 May-86 Nov-86 Feb-87 Apr-88 Sep-88 Mar-89 Jun-89!Aug-85 May-86 Nov-86 Feb-87 Apr-88 Sep-88 Mar-89 Jun-89
Benzena NS 210 47 48 43 NS NS 2 NS ] 2 NS NS
Toluene NS 19 5 13 10 NS NS NS NS
Elhyibenzens NS 56 14 6 NS NS NS NS NS
Methylena Chloride NS NS NS NS NS NS
Chlorotorm NS NS NS NS NS NS
Vinyl Chloride NS NS NS NS NS NS
1,1-Dichioroethene NS NS NS NS NS NS
1,1-Bichioroethane NS i 1 NS NS NS 1 1 NS NS
trans-1,2-Dichloroethene NS 3 NS NS NS 2 NS NS
1,2-Dichiorosthane NS NS NS NS NS NS
1,1,1-Trichloroethane NS NS NS NS NS NS
Trichloresthens NS 2 NS NS 7 NS NS NS
Tetrachloreethene NS NS NS NS NS NS
Xylenes NS 15 asg NS NS NS NS NS
Carbon Disulfide NS NS NS NS NS NS
TOTAL VOLATLE ORGANICS NS 291 67 112 59 NS NS 9 NS 2 5 NS NS
* Other YOC compounds were not detected by 601/602 analysis
« All results in ug! {ppb) « J This result is a quantitative estimata
 Blank space indicates none detected » B This compound was detected in a deionized waler blank at a similar concentration

» NS indicates that well was nol sampled



Therefore, it can be seen that DCE compounds are an
intermediate step in a process whereby TCE is degraded to VC
and the VC to ethene and chloride ions.

For the purpose of an overall assessment of the migration of
VOCs in the ground water beneath the Boiler Room Area, PCE,
TCE and its associated degradation by-products are referred to
as TCE compounds, while other VOCs are discussed separately.

Six of the eleven Boiler Room monitoring wells contained
quantifiable concentrations of TCE compounds in March 1989.
These concentrations ranged from 178 ug/L in well BR-3 to
1284 pg/L in well BR-6. Additionally, an estimated
concentration of 2 ug/L was detected in well BR-1. Likewise, an
estimated concentration of 4 pg/L of TCE compounds were
detected in well BR-11. However, these were not detected in
this well in the June confirmatory sampling.

Two additional compounds, carbon disulfide and benzene, were
also detected in the Boiler Room ground water. Carbon disulfide
was detected in wells BR-2 and BR-8 at estimated
concentrations of 6 and 9 ug/L respectively. Benzene was
detected in wells BR-2 and BR-5 at respective concentrations of
7 and 5 pug/L. An estimated Benzene concentration of 3 ug/L
was detected in well BR-3. VOCs were not detected in samples
from wells BR-7, BR-9, and BR-10.

A second round of ground water samples was collected from the
Phase 11 wells in June, 1989 to confirm the resuits obtained
from the March sampling. As with the March samples, the
primary compounds detected in the ground water were TCE
compounds. These were detected in wells BR-6 and BR-8 at
quantifiable concentrations of 317 and 342 ug/L, respectively,
significantly lower than the concentrations of 1284 and 565
pug/L (respectively) detected in the same wells in the March
sampling. This is considered to be a dilutional effect caused by
the above average precipitation over the northeast during the
spring. As with the March sampling, non-detectable
concentrations were reported for wells BR-7, BR-9, BR-10 and
additionally, BR-11.
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3.4 Site Hydrogeology

The three tasks undertaken to evaluate the unconsolidated
aquifer underlying the Boiler Room Area included slug testing,
developing water table maps, and observing the long term
trends of water levels within the Boiler Room Area. The results
are as follows.

3.4.1 Slug Tast Results

The data obtalned during slug testing were analyzed by the
Bouwer and Rice method. In this method, the data for each
respective well are transferred to a semi-logarithmic plot where
water level displacement and subsequent recovery, are plotted
on the logarithmic Y-axis while elapsed time is plotted on the
arithmetic X-axis. A straight line is fit to the data and projected
to intersect the logarithmic Y-axis. Three data points are
obtained from the straight line fit; 1) initial instantaneous
displacement (Yo when time = 0), 2) the displacement (Yi) at
some later time (t), and 3} the time t (Figure 3-3). These data
points (Yo, Yt. t} are used as Input into a series of equations
(included in Appendix C) that estimate the aquifer hydraulic
conductivity (k).

Table 3-3 presents the hydraulic conductivities in the Boiler
Room area, as determined from the slug tests. The hydraulic
conductivities ranged from 5 ft/day in well BR-7 to 98 ft/day in
well BR-6. The high values in wells BR-4 and BR-6 indicate that
the glacial till unit is highly weathered due to its near-surface
location. The low value in well BR-7 is attributable to the
pinching out of the till unit. The high value at deep well BR-11
is anomalous with that expected in the lacustrine unit. It is
suspected by ERM that the well screen sand pack response may
be represented. Data plots are included as part of Appendix C.

3.4.2 Ground Water Flow

3.4.21 Hydraulic Gradients

The depth-to-water measurements obtained prior to the March
and June 1989 ground water sampling events, were converted
into water table elevations (Table 3-4). Ground water contour
maps, presented in Figures 3-4 and 3-5, were constructed.



Figure 3-3

Exainple Semi-Logarithmic Data Plot for Slug Test Analysis
Bouwer and Rice Method

1.0

\....-Yu = 4.1 feet

05 -

E _____ < Y= 1.2 1eet
8 00 - ;
st ey I
oo
o o |
O~ |
[s]
o |
&
- l
-05 I
]
| g
|
| o
1.0 : o
I
|
|
| t=3.8 minutes
a~
Elapsed time  -1.5 I ; T T T
{Minutes) —— 0 5 10 15 20 25
Notes:
wor 30127 Drawn by / Date: D-L. 8/2/89 Checked by / Date: R.Hoose 8/2/89 mles

Aevised by / Date: E.M. 9.15.89

Checked by /Date: H- Hoose 9.15.89




Table 3-3
Hydraulic Conductivity Values
Boiler Room Investigation

Well Hydraulic

Number Conductivity
BR-4 64 teet/day
BR-6 98 feet/day
BR-7 5 feet/day
BR-11 61 feet/day




Ground Water Elevations
28 March, 28 June 1989
Boiler Room Investigation

Table 3-4

TOC March 28, 1989 June 28, 1989
Well # | Elevation DTW Elev. DTW Elev.
BR-1 987.01 16.28 970.73 13.15 973.86
BR-2 987.79 17.06 970.73 13.95 973.84
BR-3 986.77 16.02 970.75 12.95 973.82
BR-4 986.44 15.70 970.74 12.60 973.84
BR-5 984.39 13.66 970.73 10.54 973.85
BR-6 983.93 13.29 970.64 10.06 973.87
BR-7 988.26 17.81 970.45 14.23 974.03
BR-8 983.69 12.99 970.70 9.85 973.84
BR-9 984.98 14.76 970.22 11.51 973.47
BR-10 987.40 16.85 970.55 13.41 973.99
BR-11 986.48 17.24 969.24 15.60 970.88
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The ground water contour map presented in Figure 3-4 suggests
that a slight but distinct ground water mound existed beneath
the Boiler Room area in March 1989. This mounding extended
from the area formerly occupied by the underground fuel/waste
oil tank to the present location of the above ground fuel oil
tanks. Consequently, ground water should flow radially from the
mound. Hydraulic gradients were very low, and range from
0.0003 on the west flank to 0.002 on the south flank. The
hydraulic gradient on the east flank of the mound was 0.001. To
the north the hydraulic gradient was 0.005, significantly steeper
than that of the east, west, and south flanks of the ground water
mound. At present, this steeper gradient cannot be explained by
extraneous influences such as off-site pumping, differences in
well construction, or interception by the well screen of a
different lithologic unit or zone. However, the expected
topographically controlled gradient would be north to
northwest, toward the Susquehanna River Valley.

The ground water contour map presented in Figure 3-5
indicates north to northwest ground water flow in June 1989,
Hydraulic gradients were very low (0.0006) across much of the
Boiler Room area. However, as with the March 1989 ground
water configuration, the hydraulic gradient on the north side of
the Boiler Room was significantly steeper {0.004). Again, this
order of magnitude increase in hydraulic gradient cannot be
explained by extraneous influences.

Comparison of Figures 3-4 and 3-5 indicates that ground water
conditions beneath the Boiler Room can be somewhat variable.
The mounding effect observed during March 1988 is likely
 related to the sustained below average precipitation observed
during 1988 and early 1989. However, a recharge source
sufficient to produce this mounding effect has not been
identified at this time. In contrast, the ground water
configuration observed under the higher recharge conditions of
June 1989 represents expected conditions, with ground water
flowing generally from south to north through the site, and
ultimately to the Susquehanna River.

In addition to horizontal ground water fiow, a downward vertical
gradient exists between wells BR-4 and BR-11. These two wells
have a vertical sand packed-interval separation of 61.5 feet, and
the head differential between these wells was 1.59 and 3.05 feet
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in a downward direction on 28 March and 28 June, 1989
respectively. Therefore, the downward gradients for these two
dates were 0.026 and 0.05 respectively, an order of magnitude
greater than the gradients defined in any horizontal direction.

3422 Fiow Velocities

Ground water flow velocity beneath the Boiler Room can be
calculated through the relation:

velocity (v) = ki Where: k
Ne 1
Ne

Hydraulic Conductivity (ft/d)
Hydraulic Gradient

Effective Aquifer Porosity

Based on the preceding equation, and assuming an effective
aquifer porosity of 35 percent (Freeze and Cherry, 1979) and an
average hydraulic conductivity of 87 ft/day in the glacial till,
ground water flow from the Boiler Room area to the north, was
at a rate approaching 1.5 feet per day during the March
sampling. During the June sampling, ground water flow to the
north from the Boiler Room area was at a rate of 1 foot per day.
The vertical flow rate cannot be accurately determined as no
data on vertical hydraulic conductivity are available. However,
two significant observations can be made:

¢+ iIn a sedimentary lacustrine sequence, hydraulic conductivity
is always one or more orders of magnitude lower in the
vertical direction than in the horizontal, and

» the absence of VOCs in the deep lacustrine sequence
indicates that the downward flow component is minimal.

3.4.3 Long Term Water Levels

Water levels were monitored over a period of 11 days to assess
the impact of pumping the North Well on the Boiler Room area,
to identify any other pumping which may have an affect on the
Botler Room area, and to observe the trends in water levels over
a sustained period of time. The dates monitored during this
study were 25 May-to-5 June 1989, This time period
encompassed a three-day plant shut-down over Memorial Day
weekend, during which the North Well ceased operation on 26
May at 11:30 p.m., and resumed operation on 30 May at 7:40
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a.m.. The data were gathered by Hermit'~ data loggers and
pressure transducers installed on wells BR-4, BR-6, BR-8 and
BR-11.

The hydrographs presented in Figures 3-6 through 3-9 show the
water table elevation trends in the wells monitored during the
study. The hydrographs for the shallow wells (BR-4, BR-6, BR-8)
indicate similar behavior, with two rates of water level decline
readily apparent in each of those wells. Except for well BR-8, a
natural decline is identified during the Memorial Day weekend
and represented as a gently sloping line on the hydrographs.
This represents a natural water level decline of approximately
0.02 feet/day where any observable effects due to pumping the
North Well are not apparent. This decline was not apparent in
well BR-8 where water levels showed a slight Increase during
North Well shutdown. An induced water level decline,
approaching 0.08 feet/day, after the North Well was re-started
on 30 May is represented as the sharply sloping line on each
hydrograph.

In addition to the decline of the water table, abrupt upward
changes in water table elevation on 27 May, 30 May and 4 June
are apparent in the hydrographs. On 27 May, 0.27 inches of
rainfall was recorded at the Bainbridge weather station (Table 3-
5). Therefore, the abrupt upward change on this date can be
attributed to infiltrating precipitation. The change observed on
29 May cannot be attributed to precipitation, as no precipitation
was recorded on that date. However, this change may be related
to fluctuations in barometric pressure. The upward change on 4
June likely represents the shut down of the North Well for ‘the
weekend.

The hydrograph for well BR-11 (Figure 3-9), screened from 90-
to- 100 feet BLS, indicates that the deep glacial system responds
differently to pumping when compared to the shallow portion of
the same system. Similar to the shallow well hydrographs, a
natural decline in water level of approximately 0.02 feet/day is
observed over the Memorial Day weekend. However, more
prominent in this hydrograph is the conspicuous head
differential of +1.3 feet that correlates almost precisely with
shut down and subsequent re-start of the North Well over the
long weekend. Additionally, a cyclic pattern is observed during
the work week in which an unidentified well begins a pumping

3-8 Iﬂiﬁr@p



Figure 3-6
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Figure 3-7
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Figure 3-8
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Figure 3-9
Well BR-11
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Table 3-5

Precipitation Observed at the NOAA

Weather Station at Bainbridge, New York
During the Long Term Water Level Study

Date

Boiler Room Investigation

May

test begin ~*

June

test end **

* Test Began at 11:30 am
** Test Ended at 3:00 pm

Source: NOAA, 1989

23

24

25

26

27

28

29

30

31

Precipitation
(inches)

0.00

0.47

0.05

0.04

0.27

0.05

0.00

0.00

0.26

0.15

0.05

0.10

0.10

0.43

0.05
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schedule sometime between 8:00 and 10:00 a.m. and ceases
operation sometime between 5:00 and 9:00 p.m. daily. The
source of this datly cyclic pumping is unknown at this time.

Nearly 1.3 feet of water level recovery in well BR-11 resulting
from the shut-down of the North Well indicates that the
downward vertical gradient observed between wells BR-4 and
BR-11 is enhanced by the operation of the North Well. The
vertical gradients between these two wells were 0.051 on May
26, just prior to North Well shutdown, and 0.033 on May 30, just
prior to North Well restart, essentially under static conditions.
Although this evidence suggests that the operation of the North
Well has an impact on vertical flow in the Boiler Room area, the
reduced vertical permeability of the lacustrine sand aquifer
restricts the intercommunication between the shallow and deep
flow systems.

The pre-North Well shutdown period of the hydrographs also
gives a good indication that hydraulic connection is very limited
between the shallow and deep glacial system in the Botler Room
area. Two of the shallow wells showed no recovery, but rather a
slight water level decline after North Well shutdown. This
decline continued at a low rate until North Well restart, when
the decline steepened in obvious response to the pumping.
However, the actual effect of the pumping is very limited, and
only served to steepen the natural decline somewhat. If a
greater effect were present, the pre-shutdown levels would have
been lower than the post-shutdown levels. Evidently, the
decline prior to shutdown had been at a steeper trend, similar
to the post-restart trend observed after May 30.

By contrast, the deep system head at well BR-11 responded to
shutdown with a steep, immediate recovery, and to restart with
a steep, immediate decline. Thus, the effects of North Well
pumping on the shallow system are very limited in the Boiler
Room area.

3.5 Dynamics and Extent of VOC Migration

The distribution of total VOCs in the ground water in the Boiler
Room area is shown in Figure 3-10. This pattern suggests that a
plume has migrated to the north from the area somewhere near
well BR-6. The data collected during the early phases of the
Boiler Room investigation indicated the presence of BTX

A
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compounds associated with the oil spillage at the former waste
tank location. The data indicate that the BTX concentrations in
the area have declined In response to the tank and soil removal
action taken. The distribution of TCE compounds, by contrast,
clearly suggests an altermate source area, somewhere nearer the
vicinity of well BR-6. ERM understands that the area just south
of well BR-6 may at one time have been a drum storage area,
before the current plant building was constructed. This
migration scenario is consistent with the ground water table
configuration of June of 1989 (Figure 3-5). The presence of
slightly higher-than-expected concentrations at well BR-2
suggests that the former waste tank area might have contributed
some lesser concentrations of TCE compounds to the plume in
that area.

The VOC plume distribution is inconsistent with the March
1989 water table map, shown in Figure 3-4, that indicates the
presence of a ground water mound near the former waste tank
area, with radial flow outward in all directions. The VOC
distribution suggests that this mounding is not a major
condition, it likely occurs only during very dry periods and does
not control VOC migration to any significant degree.

An evaluation of the TCE/DCE/VC ratios to total TCE compounds
Is presented in Table 3-6. This data indicate that the highest
ratios of TCE to total TCE compounds are found in wells BR-2,
BR-3 and BR-4, located closest to the former waste tank area
(Figure 3-11). Conversely, the lowest ratios of TCE to total TCE
compounds are found in wells BR-6 and BR-8. Although the
overall ratios are similar in all the wells, this distribution may
reflect the effects of two source areas; the major one south of
well BR-6, and a minor one at the former waste tank area.

The extent of the TCE plume migration downgradient in the
shallow aquifer is not known at this time. The concentrations
detected near the Amphenol property boundary in wells BR-4
and BR-8 indicate that some off-site migration may have
occurred. The long term water level study indicates that the
North Well pumping has an overall slight influence on hydraulic
gradients in the Boiler Room area shallow system, but it does not
appear likely that the overall northward gradient is deflected
directly toward the North Well from the site. However, the
presence of low level TCE Compounds in the North Well may

3-10 ™
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Table 3-6
TCE/DCE/VC to Total TCE Compound Ratios
March, 1989 and June, 1989 Sampling
Boiler Room Investigation

TCE/Total DCE/Total VC/Total
TCE Compounds TCE Compounds TCE Compounds
Date 28-Mar 28-Jun 28-Mar 28-Jun 28-Mar 28-Jun
Well
Number
BR-1 * . *
BR-2 52 v 41 * 7 v
BR-3 56 v 38 * 6 -
BR-4 59 * 36 v 5 v
BR-5 48 * 42 * 10 *
BR-6 40 54 52 41 8 5
BR-7
BR-8 28 27 62 56 10 17
BR-9
BR-10
BR-11
All values represent percentages
Blank spaces indicate that TCE Compounds were not detected
iy These wells were not sampled in June, 1989
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indicate that any off-site portion of the plume may be partially
captured by the North Well due to increased vertical hydraulic
gradients closer to the pumping well.

The conditions seen at Amphenol's West Well are analogous to
those likely at the North Well. At the West Well, TCE
compounds are drawn vertically downward through the
lacustrine fine sands, silts and clays under the influence of the
induced vertical gradients. This effect has restricted lateral
downgradient migration of the shallow plume in the West Well
area. If the Boiler Room area plume comes within an area of
similar effect for the North Well, capture should be essentially
complete; {f not, continued lateral migration will occur. Given
the plume distance from the North- Well, total capture is not
expected by ERM.
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SECTION 4
SITE IMPACT ASSESSMENT/REMEDIAL ACTION
REQUIREMENTS

4.1 Site Impact Assessment

To assess the need for remedial action at the Boiler Room site,
two factors were considered:

¢ potential impact to humans by exposure to compounds of
concern; and

e potential exceeding of regulatory standards, or in the
absence of standards, comparison to guideline values, where
available.

These assessments are discussed as follows.

4.1.1 Potential for Human Exposure

The potential for human exposure to the compounds associated
with the Boiler Room area is limited by the nature of the
problem. The only potential exposures might be:

e Dermal and/or inhalation exposure to contaminated source
area materials - no such source area materials appear to be
present exposed at the land surface, as the Amphenoi plant
building and/or paving apparently cover the source area.

*+ Exposure via use of affected ground water for potable uses -
no private wells are used for water supply downgradient of
the Boiler Room area, as determined by the NYS
Department of Health during former investigations related
to the Amphenol West Well area. The Amphenol North Well
is located in the downgradient direction of ground water
flow, but is not used for potable water supply. The Village of
Sidney water supply wells are located downgradient
approximately 1500 feet.

e  Exposure via discharge of North Well water to Tributary 147
- North Well water is used in plant processes and for cooling
water, and ultimately discharges via NPDES outfalls into
Tributary 147, which flows to the Susquehanna River.
However, the concentrations at the North Well are so low (a
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few pg/L) as to have no practical impact at this time. Also,
the volatile nature for the compounds in ground water
would virtually assure their loss by volatization during water
usage and discharge to Tributary 147. Therefore, no
significant impacts are likely to occur.

Given the above, no current impacts are expected to be
present from the Boiler Room area. However, as the plume
migrates with time, the North Well concentrations could
increase, and if the North Well plume capture is Iimited, the
Village well(s) could be reached by the outer plume
periphery. To examine the potential for impacts, ERM has
performed preliminary analysis of the plume as it migrates
toward those two potential receptors (See Section 4.2).

4.1.2 Comparison to Standards and Guidelines

The second criterion by which the Boiler Room area was
assessed was a comparison to regulatory standards or guidelines
where they existed. Based on the hydrogeologic investigations,
the ground water pathway is the only significant pathway for

potential exposure to the compounds identified. Table 4-1 .

shows the potentially applicable regulatory standards and
guidelines for the compounds found in ground water at the site.
It should be noted that only the New York State Ground Water
Standards are enforceable criteria, as the federal MCLs are point
of use standards for public water supplies. However, in the
absence of standards for most site-related compounds in the
ground water, available guidelines are also listed in Table 4-1 to
allow for a more complete overview of site-related conditions.

4.2 Ground Water Impacts Assessment

4.2.1 Ground Water Flow and Quality

As presented in Section 3.4, ground water elevations indicate
that predominant flow occurs to the north at velocities ranging
from 1 to 1.5 feet per day. Vertical gradients indicate downward
vertical flow; this flow is minor in comparison to the horizontal
movement in the shallow flow system. The North Well exerts a
pronounced influence on the water levels on the deep flow
system, but very little on the shallow flow system in the Boiler
Room area. However, the conditions found at the Amphenol
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TABLE 4-1
APPLICABLE STANDARDS
FOR VOLATILE ORGANICS DETECTED IN GROUND WATER IN 1989
BOILER ROOM PHASE Il INVESTIGATION

US EPA
NYSDEC Maximum
Ground Water Contaminant

Compound Standard Level
Trichloroethene (TCE) 5 5
Trans-1,2-dichloroethene (DCE} _ 5
Tetrachioroethene (PCE) 5
1,1-dichloroethane (DCA} 5
Vinyl chloride (VC) 2 2
Benzene 5 5
Carbon disulfide 50
Note: All concentrations shown are in ug/L (ppb).



West Well suggest that the shallow system could be strongly
influenced nearer the North Well, where the induced vertical
gradients might be more substantial.

Ground water quality data have indicated that there are two
potential source areas for the halogenated organics detected in
the ground water. The highest concentration of these
compounds are in well BR-6, near to a suspected former drum
storage area. However, proportions of TCE to its degradation
products indicate a possible minor additional source area in the
vicinity of the former waste storage tank.

4.2.2 Long-Term Potential for Exposure

The long term potential effects of the VOCs in ground water at
the Boiler Room area have been evaluated at two points of
exposure, the North Well and near the Susquehanna River
(which approximates the area of the Village of Sidney water
supply wells). Each evaluation takes into account the fate of the
waters and the dispersion of the VOCs throughout the process of
transportation. For this analysis, a dispersion model was
employed to determine the expected long-term concentrations
of TCE, which was detected as the major species of concern, at
the two receptors. The results of the dispersion modeling were
then semi-quantitatively adjusted for dilution factors.

4.2.2.1 Description of Dispersion Model

The VOC dispersion model provides for the calculation of a VOC
concentration at a receptor some distance away from the
contaminant source. The model is conservative in that it
assumes steady state conditions, an infinite supply at the
contaminant source, and does not include other processes such
as retardation, dilution or chemical or biological degradation.
Additionally, concentrations calculated at potential receptors are
based on "worst case” location, where the receptor well is
located on the longitudinal axis of the plume. All of these
assumptions result in extremely conservative estimates of long-
term concentrations.

According to Anderson (1984), the ratio of longitudinal to
transverse dispersion ranges from 10:1 to 100:1. This
assumption is significant in that a plume will tend to spread and
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disperse more rapidly in a downgradient {(longitudinal} direction
In contrast to spreading in the transverse direction.

To facilitate the use of the model, values for several variables
must be either knowmn or assumed, These variables are as
follows:

Y = Distance to receptor

X = Width of source area

Z = Thickness of source area

Co = Initial concentration of contaminant at source

Based on this information, the concentration to be expected at
the nearest down-gradient receptor can be calculated by the
relation:

Cr = Co erf Z erf X Equation #1
2(D¢Y/v)1/2 4(DY/v}1/2

Where: Cr = Concentration at Receptor
v = Ground water Velocity
Dy = Transverse Dispersion Coefficient
Y = Distance to Receptor
erf = error function

The transverse dispersion coefficient (Dt) can be determined
from Figure 4-1, which gives the longitudinal dispersivity {d¢} to
be expected in several different types of porous media. In this

study, the value used for dispersivity was 1/10 of the value

determined from Figure 4-1.

From the dispersivity, the dispersion coefficient can be
calculated through the relation:
dg = Dt Where: dy = dispersivity
\ Di Dispersion coefficient
v ground water velocity

Dy = (d¢) (v}
Substitution of (d{}{v] into Equation 1 yields:
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Cr = Co erf yA erf W Equation #2
2(d¢y)1/2 4(d¢y)1/2

This assumption is consistent with that of Anderson {1984).

This model was applied to each of the two potential receptor
points, as discussed in the following subsection.

Two situations were modeled for each potential exposure point.
The first situation entails solving the mode!l for the
concentration at the receptor {Cr) based on the concentration at
the source area (Co). The second situation sets the
concentration at the receptor to equal a standard {i.e. NYSDEC
Ground Water Standard for TCE), and solves for the
concentration required at the source area. This latter case
estimates that condition following "clean up” that will result in
exposures helow standards at the receptor.

4,22.2 Model Application for Cr

Models of concentrations at the receptors based on present
source area concentrations were based on the following input
parameters:

Co = average of 1989 TCE concentrations at wells BR-4
and BR-8 along property line = 0.199 mg/L,

zZ = thickness of shallow flow zone = 35 feet = 11
meters,

W = width of contaminated flow at source = distance
between source areas at site (BR-6 to BR-3) = 250
feet = 76 meters, '

Y = distance to receptors: North Well = 600 feet = 183

meters; Susquehanna River = 1500 feet = 457
meters, and

dy = longitudinal dispersivity constant = 0.1 of value

derived from Figure 4-1 based on distance to
receptor: North Well = 1.75; Susquehanna River =
4.16.

Input of these variables into Equation 2 yields:

The
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For North Well as receptor:

Cr =Co erf Z erf W
2+(d¢Y)1/2 4 *(dy)1/2
= 0.199 g/m3 * erf 11 . erf 76
2(1.75)(183)1/2 4(1.75)(183)1/2

= 0.199 erf(0.307) erf(1.062)
=0.056 g/m3 - 0,056 mg/L = 56 pg/L TCE

For Susquehanna River as receptor:
Cr =Co erf Z erf r W
2{dty)1/2 E (din1/2

= 0.199 g/m3 * erf 11 erf 76
2(4.16*457)1/2 4(4.16*457)1/2
= 0.199 erf(0.126} erf(0.436})

=0.013 g/m3 - 0,013 mg/L = 13 pg/L TCE

Therefore, based on this dispersion model, TCE with an initial
concentration of 199 pug/L will be reduced to 56 ng/L over 600
feet and 13 pg/L over 1500 feet. Again, the reduction is
attributed solely to dispersion; chemical, biological and dilution
processes are neglected.

To put these numbers into better perspective, the following
should be noted:

¢  Significant dilution from ground water recharge will occur.
For example, at an average ground water flow velocity of
approximately 1 foot per day, arrival at the North Well and
Susquehanna River would occur in approximately 1 1/2 to 2
years, and 4 to 5 years, respectively. Assuming 1 foot per



porosity of 0.35 over a 35 foot aquifer thickness, dilution
would be approximately 8 percent per year. Therefore, at
the North Well, concentrations would be reduced to 47 to
49 ppb, and at the river, to 8 to 9 ppb.

* The increase in the gravel aquifer saturated thickness near
the river (to approximately 100 feet) would provide another
2 times dilution at that location, reducing concentrations to
2 to 3 ppb.

»  Significant dilution will occur due to pumping contributions
from unaffected areas at the North Well, and at the Village of
Sidney well{s} near the river. This effect cannot be
estimated, but would reduce the effective concentrations at
the river to below 1 ppb. However, if the North Well
dynamics are similar to those at the West Well, VOC
concentrations might be detectable. This is consistent with
the few ppb levels occasionally present in samples taken
from the North Well.

In conclusion, the Boiler Room area is not expected to pose any
potential exposure threat at the Village of Sidney water supply
wells. The hydrogeologic investigation and the impact
assessment do indicate, however, that potential exists for some
effects at the North Well. The degree to which the
concentrations might increase at that well cannot be estimated
at this time, but the maximum is expected to be well below the
79 ppb dispersion model value.

4223 Model Application for Co

Back calculation from the receptors to the source area were
performed. In these calculations, the distances to the source
area remained the same, but the Crs were assumed to be 5 pg/L,
the NYSDEC Ground Water Standard for TCE. This exercise
suggests that considering dispersion only, a source area with a
TCE concentration of 18 pug/L could not impact the North Well
area with a TCE concentration of over 5 ug/L. Likewise, a source
area with a TCE concentration of 79 pg/L would not impact the
Susquehanna River with a TCE concentration of over 5 ug/L.
The actual values taking into account other variables as discussed
previously will be higher, possibly twice as high, for the North
Well, and well above the present levels for the river area.

The
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4.2.3 Companson With Standards and Guidelines

Table 4-2 presents the results of ground water analyses for the
Boiler Room monitoring wells in March and June 1989, along
with EPA Maximum Contaminant Levels (MCLs) and NYSDEC
Ground Water Standards. As indicated on Table 4-2, NYSDEC
standards are avalilable for TCE, Trans 1,2-DCE, DCE, PCE and
VC. MCLs exist for TCE, VC and benzene.

Data from wells BR-4 and BR-8 indicate that both NYSDEC
standards and guidelines, as well as MCLs are most likely
exceeded in off-site ground water north of the Boiler Room. Both
of these wells are located just upgradient of the Amphenol
property fence, and therefore represent concentrations that
would be similar to those in off-site ground water just across the
property line. Samples obtained from each of these two wells
exceeded both the NYSDEC standard and the MCL for TCE. Of
the remaining compounds, DCA exceeded the NYSDEC standard
of 5 pg/L in well BR-8, and PCE, VC and DCE each exceeded all
standards in both wells. Data from the North Well to date have
not exceeded any standards.

No data is available regarding the presence or absence of TCE in
the Susquehanna River. The modeled concentration of TCE at
the Susquehanna River exposure point is slightly above both the
NYSDEC Ground Water Standard and the MCL for TCE. It should
be pointed out that this model is conservative and does not
reduce the concentrations from the source to the receptor as a
result of dilution, degradation or attenuation. The remainder of
the contaminants detected in the Boiler Room area will decrease
proportionally to the TCE reduction at each exposure point, and
would therefore be expected to decrease below NYSDEC
guidelines.

4.3 Remedial Action Requirements

Although the shallow ground water flow zone at the Boiler Room
area is not used as a water supply, the modeled exposures
indicate the potential for migration to the North Well. Given
this, and since the concentrations beyond the Amphenol
property boundary are inferred to exceed NYSDEC Ground Water
Standards for the chlorinated organics, a program of ground
water recovery and treatment should be established.

4-8
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TABLE 4-2
COMPARISON OF MAXIMUM 1989 GROUND WATER CONCENTRATIONS
WITH APPLICABLE STANDARDS FOR VOLATILE ORGANICS
BOILER ROOM PHASE [l INVESTIGATION

Maximum US EPA
1989 Boiler NYSDEC Maximum
Room Network Ground Water Contaminant
Compound Concentration  Standard Level
Trichloroethene (TCE} 500 5 5
Trans-1,2-dichioroethene (DCE) 660 5
Tetrachioroethene {PCE) 17 5
1,1-dichloroethane (DCA) 11 5
Vinyl chloride {VC) 100 2 2
Benzene 7 5 5
Carben _disulfide 9 50
Note: All concentrations shown are in ug/L {ppb).
™
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Ground water recovery and treatment for volatile organics
typically consists of the recovery of the ground water via a
pumping well and treatment via an air stripper. Such systems
have been successfully installed and operated at the Amphenol
West Well area and the former Amphenol Lagoons site. A similar
type of system would be appropriate for the Amphenol Boiler
Room area. The format of ground water recovery and treatment
must be determined in a Feasibility Study and subsequent phases
of design engineering.

4-9 Ezix
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SECTION 5
CONCLUSIONS

The Phase II Boiler Room Investigation has evaluated ground
water in the shallow and deep flow zones, including:

e physical characteristics of ground water flow,
¢  ground water quality, and

* impacts of ground water quality and requirements for
remediation.

Following review of the results of this Investigation, ERM has
drawn the following conclusions with respect to these items.

Physical Characteristics of Ground Water Flow

* Ground water table maps produced in this investigation
indicate that ground water normally flows to the north
and/or northwest in the area of the Boiler Room, ultimately
discharging to the Susquehanna River

* Temporary ground water mounding occurs under the Boiler
Room as a result of sustained periods of below average
precipitation, and possibly, an unidentified recharge source
that produces this mounding effect; this mound has shallow
gradients to the east, west, north and south.

* Ground water flow velocities range from 1 to 1.5 feet per
day to the north.

* A downward vertical gradient was measured between
shallow and deep flow zones; however, due to the nature of
the lacustrine unit, vertically downward flow is minimal in
the Boller Room area.

* Pumping the North Well directly influences ground water in
the deep flow system, but has only a limited influence on
the shallow flow system in the Boller Room area. However,
closer to the North Well, vertical flow could be induced by
pumping.

> ERI
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Ground Water Quality

TCE and related volatile organic compounds have been
detected in the shallow ground water in the vicinity of the
Boiler Room, but only at an estimated concentration of 4
pg/L in the deep ground water monitoring well in March
1989. However, this was not confirmed in the June 1989
sampling. This substantiates the conclusion that hydraulic
connection is limited between the shallow and deep flow
zones in the Boiler Room area.

The principal source area for the chlorinated volatile
organics appears to be a former drum storage area which
reportedly may have been present near the Boiler Room
area.

The downgradient extent of the shallow ground water
plume is undefined; the concentrations detected in wells
BR-4 and BR-8 along the property boundary indicate that
the plume has likely moved off site to the north.

Low concentrations of TCE degradation products detected
in samples from the North Well indicate that the North Well
pumping may be capturing a portion of the plume.

Impact of Ground Water and Remedial Action Requirements

There is no potential for significant human exposure to the
compounds associated with the Boiler Room.

On-site ground water quality exceeds the NYSDEC Ground
Water Standards for TCE, and guidelines for other related
volatile organics.

Dispersion modeling of the source area concentrations, and
consideration of the effects of dilution on off-site ground
water quality predict concentrations of less than 50 pg/L at
the North Well and non-detectable at the Susquehanna
River.

Given the potential for migration of site-related compounds
to the North Well and the exceeding of NYSDEC ground
water standards, a program of ground water recovery and
treatment should be established.

5-2




A Feasibility Study should be performed to evaluate remedial
options, including several ground water recovery techniques
and applicable treatment technologies.
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SECTION 1
INTRODUCTION

The following analytical quality assurance report is based on the
review of all data from the Boiler Room water samples collected
on 28 March 1989 at the Amphenol Corporation Facility located
In Sidney, New York. All samples included in this review are
listed on Table 1-1. The analytical methods which were used in
these analyses.are summarized and referenced in Attachments 1
and 2, respectively. Data summary tables presenting the
validated and qualifled analytical results are attached at the end
of this report.

All data for the analyses were reviewed for adherence to the
specified analytcal protocols. All results have been validated or
qualified according to general guidance provided in the
"Laboratory Data Validation Functonal Guidelines for Evaluating
Organic Analyses" (US EPA}.

1-1




TARLE 1~-1
AMPRENCL BOILER ROOM
SUMMARY OF SAMPLE DATA REVIEWED

ERM SAMPLE SAMPLE DATE LANCASTER LAB AMALYSIS
NUMBER _LOCATION SAMPLED SAMPLE NUMBER PERFORMED
17777 BR~11 3/28/89 1373564 VOA by CLP
17778 BR-1 3/28/89 1373565 VOA by CLP
17775 BR=-7 3/28/89 1373566 VOA by CLP
17780 BR-10 3/28/89 1373567 VOA by CLP
17781Ms BR-10 3/28/89 1373568 VOA by CLP
17782M5D BR~10 3/28/89 1373569 VOA by CLP
17783 BR~9 3/28/§9 1373570 VOA by CLP
17784 BR-2 3/28/89 1373571 VOA by CLP
17785 BR-3 3/28/89 1373572 VOA by CLP
17786 BR-24 3/28/89 1373573 VOA by CLP
(Duplicate of BR-3)
17787 BR-4 3/28/89 1373574 VOA by CLP
17788 BR-23 3/28/89 1373575 VOA by CLP
{(Blind Equipment Blank)
17789 BR-5 3/28/89 1373576 VOA by CLP
17780 BR-6 3/28/89 1373577 VOA by CLP
17791 BR-8 3/28/89 1373578 VOA by CLPE
17792 BR-25 3/28/89 1373579 VOA by CLP

(Blind Travel Blank)



SECTION 2
ORGANIC DATA

Eleven water samples, one travel blank, one equipment blank
and one blind duplicate were analyzed by Lancaster Laboratories
Inc. of Lancaster, Pennsylvania. All samples were analyzed for
the Target Compound List (TCL) volatile organic compounds
using US EPA Contract Laboratory Program (CLP) protocols.
Tentatively identifled compounds (TICs} were not requested to
be reported for these samples.

The findings offered in this report are based on a detailed
review of the following criteria reported according to the CLP
deliverables format: chain-of-custody, holding times, blank
analyses, surrogate compound recoveries, matrix spike
compound recoveries and reproducibility, bromofluorobenzene
(BFB) mass tuning results, internal standard areas, initial and
continuing calibrations, quantitation of results, and qualitative
mass spectral interpretation.

The organic analyses were performed acceptably, but require a
few qualifying statements. It is recommended that the qualifled
results only be utilized appropriately as indicated in the
following qualifying statements. Any data which are not qualified
in this review are qualitatively and quantitatively valid, based on
the criteria evaluated.

2.1 Qrganic Data Qualifiers

« Asrequired by CLP protocols, all results for volatile organic
compounds which were qualitatively identified at
concentrations below the CLP contract required
quantitation limits (CRQL) have been marked with "J"
qualifiers to indicate that they are quantitative estimates.

¢ The reported results for carbon disulfide in the volatile
analyses of water samples BR-2 and BR-8., and
tetrachloroethene in samples BR-2 and BR-4, shouild be
considered quantitative estimates. Poor response factor (RF)
precision {(>25% difference)} was observed for these
compound between the initial calibration curve average RF

2-1
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and the continuing calibration standard RF associated with
these samples. Poor continuing calibration RF precision
indicates an instrument stability problem for this
compound. The reported results for carbon disuilfide and
tetrachloroethene in these water samples have been
qualified with a "J" on the data summary tables to indicate
they are quantitative estimates.

The detection limits for 2-butanone for all samples should
be considered unreliable and may be higher than reported.
The associated initial and continuing calibraton standards
response factors for 2-butanone were less than 0.05. These
low response factors indicate a lack of instrument sensitivity
for this compound. '

A blind duplicate sample labeled (BR-24) of monitoring well
BR-3 was submitted for analysis. The relative percent
difference (RPD) for the compounds detected in the
duplicate analyses ranged from 0-3%, as summarized below.
These low RPDs indicate good sampling and analytical
precision.

Concentration {ug/L)

Compound BR-3 BR-24 %RPD
Benzene 3 3 0
Vinyl Chloride 11 11 0
1,1-Dichloroethane 1 1 0
Tetrachloroethene 1 1 0
1,2-Dichloroethene {total)] 67 69 3
Trichloroethene 100 100 0
2-2
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SECTION 3
SUMMARY

All analyses for these samples were performed acceptably, but
required a few qualifying statements. This analytical quality
assurance review has identified all aspects of the analytical data
which have required qualification. A support documentation
package further detailing these findings has been filed with the
Amphenol Boiler Room project.

Report Prepared By:

MLMf!J gvj‘mu =23 ’CLL%M {989
Melina A. Willlams Date
Quality Assurance Chemist

Approved By:

pwd R. Bz’}a A3 A ol 1999
David R. Blye Date /

Quality Assurance Manager
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Analyte
Volatiles

ATTACHMENT 2
METHOD REFERENCES

Reference
US EPA Contract Lab Program

10/86, Rev. 8/87.
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ATTACHMENT 1
METHODOLOGY SUMMARY

An is fi L Vi e MS

The sample is purged with hellum and the volatile components
are collected on a Tenax/Silica gel trap. The trap is desorbed
onto the GC column where components of the sample are

separated and detected by a mass spectrometer for quantitative
and qualitative evaluation.
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Amphenol Corporation
One Delaware Avenue
Sidney, New York 13838
Prepared By:
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855 Springdale Drive
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SECTION |
INTRODUCTION

The following analytical quality assurance report is based on the
review of all data from the Boiler Room ground water samples
collected on 28 June 1989 at the Amphenol Corporation Facility
located in Sidney, New York. All samples included in this review
are listed on Table 1-1. The analytical methods which were
used in these analyses are summarized and referenced in
Attachments 1 and 2, respectively. A data summary table
presenting the validated and qualified analytical results is
attached at the end of this report.

All data for the analyses were reviewed for adherence to the
specified analytical protocols. All results have been validated or
qualified according to general guidance provided in the
"Laboratory Data Validation Functonal Guidelines for Evaluating
Organic Analyses"” (US EPA).

1-1
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TABLE

1

AMPHENCL BOILER ROOM
SUMMARY OF SAMPLE DATA REVIEWED

ERM SAMPLE SEAMPLE
NUMBER LOCATION
19868 BR-11
19869 BR-7
19870 BR-10
19871 BR-9
19872 BR-6
19873 BR-8
19874 MS BR-10
19875 MSD BR-10
15876 BR-24

(Duplicate of BR-9%)

19877 BR-23
{Equipment Blank)

19886 BR=-25
{Travel Blank)

DATE
SAMPLED

6/28/89
6/28/89
6/28/89
6/28/89
6/28/89
6/28/89
6/28/89
6/28/89

6/28/89
6/28/89

6/28/89

LANCASTER LAB ANALYSIS
SAMFLE NUMBER PERFORMED

1408148

1408149

1408150

1498151

1408152

1408153

1408154

1408155

1408157

1408158

1408156

VOA by CLP

VOA

VOA

VOA

VOA

VOA

VOA

VOA

VOA

VOA

VOA

by
by
by
by
by
by
by

by

by

by

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP
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SECTION 2
ORGANIC DATA

Six water samples, one travel blank, one equipment blank and
one blind duplcate were analyzed by Lancaster Laboratories Inc.
of Lancaster, Pennsylvania. All samples were analyzed for the
Target Compound List (TCL) volatile organic compounds using
US EPA Contract Laboratory Program (CLP) protocols.
Tentatively Identifled Compounds (TICs) were not requested to
be reported for these samples.

The findings offered in this report are based on a detailed
review of the following criteria reported according to the CLP
deliverables format: chain-of-custody, holding times, blank
analyses, surrogate compound recoveries, matrix spike
compound recoveries and reproducibility, bromofluorobenzene
(BFB) mass tuning results, internal standard areas, initial and
continuing calibrations, quantitation of results. and qualitative
mass spectral interpretation of target compounds.

The organic analyses were performed acceptably, but require a
few qualifying statements. It is recommended that the qualified
results only be utilized appropriately as indicated in the
following qualifying statements. Any data which are not qualified
in this review are qualitatively and quantitatively valid, based on
the criteria evaluated.

2.1 Organic Data Qualifiers

¢ All reported positive results for acetone and methylene
chloride are qualitatively {nvalid due to the levels at which
these compounds were present in the laboratory method
blanks and/or travel blanks. EPA protocol requires positive
sample results that are less than or equal to ten times the
laboratory method blank or travel blank contamination level
to be considered qualitatively invalid for methylene chloride
and acetone (common laboratory contaminants}. This has
been indicated by placing a "B" qualifier next to the
quantitative results on the data table.



Review of the surrogate recovery data for water sample BR-
24 (TR#19876) indicates that 1,2-dichloroethane-d4 was
slightly above the acceptable surrogate QC criteria of 76-
114% at 116%. Due to operator oversight, the reanalysis of
this sample was not performed by the laboratory. Since no
compounds were detected in the sample, there is no effect
on the data presented due to the elevated 1,2-
dichloroethane-d4 recovery.

The voladle organic compounds quantitation lmits and
positive results for all samples may be slightly higher than
reported. The laboratory entered the sample receipt dates
incorrectly into the sample management system. This error
resulted in the analyses to be performed one day in excess
of the required fourteen day holding time for acid preserved
samples. Comparison of these analyses to previous data
indicate the resuits show only minor differences. Since the
holding time was only exceeded by one day and the data
compares well with previous data, the results have not been
qualifled.

As required by CLP protocols, all results for volatile organic
compounds which were qualitatively identified at
concentrations below the CLP contract required
quantitation limits (CRQL) have been marked with "J"
qualifiers to indicate that they are quantitative estimates.

2-2



SECTION 3
SUMMARY

All analyses for these samples were performed acceptably, but
required a few qualifying statements. This analytical quallty
assurance review has identified all aspects of the analytical data
which have required qualification. A support documentation
package further detailing these findings has been filed with the
Amphenol Boiler Room project.

Report Prepared By:

Welia A SNW I liaper 14 Lpbopler, 1989
Melina A. Willlams Date
Quality Assurance Chemist

Approved By:

Do £ Ble /4 5?4&;[« Viivd
David R. Blye d Date
Quality Assurance Manager




ATTACHMENT 1
METHODOLOGY SUMMARY

Analysis for the TCL Volatiles by GC/MS

The sample is purged with hellum and the volatile components
are collected on a Tenax/Silica gel trap. The trap i{s desorbed
onto the GC column where components of the sample are

separated and detected by a mass spectrometer for quantitative
and qualitative evaluation.



Analysis
Volatiles

ATTACHMENT 2
METHOD REFERENCES

Reference
US EPA Contract Lab Program

10/86, Rev. 2/88.
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Amphenal Bollkr Room

Ground Water Sample Resulls

Collecled 28 June 1689

{all concentrations reporied in ppl)

Sample L ocation __BR:6 BR-7 BR-8 _ BR-9 BR-24 __BR.1D _BR-11
Duplicales - - - - Dup. of BR-8 - -
Colleclion Date 8/28/89 6/28/89 §/28/89 6/28/89 6/28/89 8/28/89 8/28/80
Traflic Report ¥ 19872 19866 19873 19871 10876 18870 15868
Volatlle Orgenice

Vinyl Chioride 17 80

Meathylens Chioride 3 Bl 1 B 4 B 2
Acetone 20 = | 20 B 24 B 21 Bl 21 B 28 B‘ 21
1.1-Dichlorcethena 1 J

t.1-Dichioroalhane 5

1,2-Dichloroethens {iolal) 13¢ 190

Trichloroethene 170 a7

Tetrachioroalhene 3 Jf 4 J

Quslitier Codas;

J-This resull should be considersd a quaniliative esiimata.

B-This reaull |s qualtatively invelld since the compound was alvo delected ln a blank at similar concentmasion.
Nola: No conceniredion Is enlered lor compounds which wera nol delecied.

_ APPROVED FOR
" RELEASE BY
QUALITY ASSURANCE

Docd Ble 95

QA/QC MANAGER  DATE




Environmental Resoarces chugemcmt

Drilling Log

. . Sketch.Map
 Project_Bendix-Sidney — Owner © |
LocationBQiler Boom — WO, Number 3010510 J' l
% Well Number _BR—1 Total Depth 25,0 Diameter 2% ___ / BR-T
Surtace Elevation — .. Water Level: Initial 24-hrg ~— -
Screen: Dia. 2" Length 15.0° Slot Size._ Q1"
Casing: Dia. 2" Length 17.0" Type_BYC_Schadiila 40
Notes .

Dritling Company _RQrratt WolCf, Inchriling Methodollo stem anger Grout mix 1-1 cement ~-fsz
Oriller _Butch Stevens Log By_Bobh Keating _Date Drilted 1=24=85 _ en_packed with No.3 sajd.
= o l g_ 1

F g = ,
& © 3 o x Description/Soil Classification
sl 5| .5 E“E (Color, Texture, Structures)
& 5] §§L_ AZ_
“Fo 4F - Y o Finished with 2.0' of 6" I.D. steel ‘riser with locking cap.
L j:_ jo-2* || Brown pea gravel and soil FILL, loose, dry, no odors.
.. ‘.o . - ..
2 17
. .
R | K 2-4' || Same as above.
a {0 9 '
B :
] _.1;_ /// 4=5" Black organic - rich silty CIAY, with plant debris, soft, mcist
t7,
;; ' no ogors.
: //’ =g’ Grey SILT, little f. sand, trace clav, soft but denze, dr,
no odors.
8-10" (1') Dark brown organic - rich silty CLAY, soft but dense, moifs,

no odors.

Jho-11]k*  no odors.

15-16}p' (1') Same as above.

:‘:.‘.'l.“ ].._u.[. .a'u;nI‘u;_.|’.||.n[n|];u:|||.'n IlI'll.lll.ll-ollllllll.l-l|llII

Grey clayey SILT, trace f. sand, soft buta dry, moist, no odcrs

(1') Green silty f. SAND and f/m subrounded GRAVEL, poorly

..'.::f:_ sorted, dense, dry, no odors.

X -saturated conditions

: 20-21]p' Red grey f. SAND, little silt, soft,saturated, no odors.
{—= Abs=os]br_Red orev £. SAND, little silt, trace clay, soft, saturated,

(1’) Grey SILT, little f. sand, little clay, soft but dense, mols:,

no odors.

Page...l..__of A



’Enjrironmcntul Resources thqéement | Drilling Log

. . Sketch Ma :
. Project.....Bendix=Sidney —Owner’ _
Location__BQiler Room . WO. Number 3010510 . l
) well NumberBR=2 Total Depth .25,0" Diameter—2" I Boiler Room O
Surface Elevation — .~ Water Level: Initial o onmremee 24-hrs
Screen: Dia. 2" Length..12.0" Slot Size_.Q1" @BR-2
Casing: Dia " tength__ 17.0" Type BVC Schaduila 'r:-:
oles
Drilling Company Borratf Wolff, IncCopriling Method _Hollow stem auger |  Grout 1-1 cement - sand,
Dritter_BUtch Stevens tog By Bob Keating __Date Driled 1=24-85 Screen sand packed with po.
En [ § - sard.
I | N | Description/Soil Classification
£ £ = - (Color, Texture, Structures)
=1l & |35 (| 55
e s 231132
Lo HF . AU Finished with 20' of 6" I.D. steel riser with locking cap.
LL .
¥ 36 | 4 0=-2' {| Black scil FILL, soft, dry, no odors.
2-4' }| Orange and red subangular gravel and soil FILL, soft, dry,
; ﬁ no odors. _
/] . .
; 4 4-6' (1'} Same as above, loose, saturated, no odors.
;j E; (1') Grey clayey SILT, soft but dense, moist, no odors.
L 6-8' || Grey SILT, little f. sand, little clay, moist, soft, siighs =ddr
f{ :g B-10" |} Grey, with orange mottling, clayey SILT, little f. sand, moist
vl | 5 I soft, no odors.
o ié_i{ 10-11§5*' Same as above.
- s ks
L AL I~glsd=g: | 151445 (1') Grey CIAY, little silt, soft, moist, no odors.
d o5t {.5') Grey and red f. sandy subrounded to rounded GRAVEL,
- 1,4 % A==t '
."“‘ ojl:1 =1 loose, saturated, slight odor.
i i —5‘:: i E :
- - s -:- ":
L 20— ..;' 0 oll-1:= .
] __'_."-;'d_'_ _"; 20-2145' Green and red f£/m/c SAMD and f/m rounded GRAVEL, loose,
) 1z saturated, slight odor. T
R Same as above, slicht odor,
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Environmentai Resources Management Drilling Log
. L s o tch Map '
. Project m‘Sldﬁey Ownerf Sketc P _
Location__Boiler Room —— WO. Number 3010510 :
well Number _BR~3 Total Depth 25.0! Diameter. 2" fank No. 1
Surface Elevation_’;__...._...__Water Level: tnitial : 24-hrs ké_er-'m — '_~'0r3R'_3' ——
Screen: Dia. 2 Length 15.0 Slot Size__201"
Casing: Dia 2" Length 12.0' TypeEVC_Schedule 4( Road
Notes
Driting Company POXTatt WOlff, INC (g method HOLlow Stem Auger | Grout mix 1-1 cement sang.
Dritler Butch Stevens Log EVBOb Keating ' Date Dﬂﬂej.;ZrB-BS . -Screen packed with No. 3|sa
) 9 g e Description/Soil Classification
£ § " 3 ?ELE {Color, Texture, Structures)
i1 & 185153
L o 4L :. — Finished with 2.0’ of 6" I.D. steel riser with locking cap.
| _.‘;9‘ 02t Red brown silty soil and gravel FILL, dense, dry, no odors.
L 2 . T\:_'- . .
- i g 2-4' 11 (1.5') Green and tan SILT, little clay, dense, dry, no odors.
N |l 7 7 (.5') Black organic-rich SILT, little f. sand, dense, dry, no|od:
I | Ry | I _
I _‘L_f,‘ ; -6 Grey with tan mottling silty f. sand, trace clay, soft kbut denge,
L 6 - _'--I. ; ; moist, no odors.
I _“"'_ 4 5-8' || Grey with tan mottling £. SAND, little silt, soft bu:t dzrse,
. 8 - -h,é g moist, no odors.
. _*—-_ 8-101| Grey f. saND, lit:le silt, soft but dense, moist, no odors.
-10 - -:‘:.-.‘../,-:-. b""‘:"..;
I | S o—|F- = {f- L0-114F' Grey f£. sandy SILT, little clay, wood debris, soft but derce
I I moist, no odors.
ongd | E
- -_,';."'o- S ---Gravel
B IEZA
-5 4SS
U LTI | 2 lps-16 3 Grey blue £/m sandy £/m rounded GRAVEL, little silt, loose,
a."‘a-' - .
I | Kbt | 6 =t molst to saturated, no odors.
.-a" _:-o
o | S| A X —sand - -
il | R .
L :'-.;:_ 4of5]B0~2143°  (1') Blue-grey m/SAND, well sorted, loose, saturated, no odofs
e i _ E
R IR | (1') Blue-grey f/m rounded GRAVEL, well sorted, loose, saturjtec
I | RN 1 no odors {gravel lens}.
R Gl {1'} Blue—grey m/SAND, loose, saturated, no odors.
oL ARS=264kt)  .5) Ped-avev STIT fo f. SAND, sof%, saturared.no oders,
Page l __of __1_




Environmental Resources Hcmcgvmmt - Drilling Log

Sketch Map
Pm;egt Bepdr«c-s idney Owner
-Location_Bailer Boom.. ____WO. Number 3010510 Boiler Room
., Well Number _BR—4 Total Depth 250" Diameter._ 2"

Surface Elevation_______Water Level: initial 24-hrs Ve
Screen: Dia. 2" __ Length15.0° Stot Size___+01" oBR-4 .
Casing: Dia.2. Length__12.0" TypeEVC Schedule 4 Road ~
Drilling Company_Porratt Wolff, In‘brilling. Method _HOllow Stem Auger *gégggnmégc%eé (gﬁnﬁo?agd,
Driter _Butch Stevens |,,py Bob Reating Data Drilleg 1=23-84 '

— - =

sl §) & |

= 9 " 5 o5 Description/Soil Classitication

£ £ a %] (Color, Textura, Structures)

& g | 55 {|l E§ ,

=] a_| 23 A

. 1 prm T
- 0 -y -

0-2' {|Finished with 2.0' of 6" I.D. Steel riser with locking cap
1|Red-brown silty and gravelly PILL, dense, dry, no odors

0:1_95[3:‘;'

=f
R AN
R NSNS

2=-4"' |{Same as above.

!

[

4=6' |I1(1'} Black organic~-rich SILT, wood debris, soft, dry, possible

odor.
éél;t?rgx ] ggé little £/m sand, little clay, soft but dense,

it

M

6-8' llGrey f. sandy SILT, little clay, soft but dense, moist, no odors.

d

§-10* gme.as_above with thin layer of organic-rich black clay,

o | C odor
= 1044 .7 4 : . .
wlo-11is" ggﬁrgtegnﬂ% ]éégié]s.e silt, trace clay, soft but dense,
.I . :-' , -

-= Gravel

L5-16 43" Grey.and red f/m sandy £/m rounded GRAVEL, loose, saturated,

¥ -~=M/Sand
AR —--M/Sand
- 2040 .
g -|Ro-21 §3+ Red-grey f. SAND, little silt, soft, saturated, no odors.

,luslnt'nr'“lll|;l|llttllIul]ullllllul'||l|nl||lnlnl’

,._.. p5-26 {}+ Red-grey, molted £. SAND, little silt, saturated, no odors.
1

Page of -




| Environmenta! Resources anoécment Drilling Log

. Sketch Map (
. Project_Bendix-Sidney Owner _
Location_Boiler Room - W.O. Number 3010510 \\ -
- . -
Well Number__BR-5 Total Depth 230 Diameter—.2"
Surface Elevation____..._.__Waler Level: Initial 24-hrs ®
Screen: Dia. 2" Length._15.0' Slot Size 01" BR-5 Boiler Room
Casing: Dia. 2" Length_...10.0° . TypeEVC _Schedule 4 —
otes ]
Orilling CompanyPorratt Wolff, Inc DOrilling Method Hollow Stem Auger IGrout mix 1-1 cement. s'and,
§c5egn sand packed with
DriierButch Stevens — Log By _Bob Keating ___Date Drilled 1=24-85 23 . Sand

g 5 |
E.E ; 'g o & Description/Soit Classitication
g £ 5 %é - - {Color, Texture, Structures)
-] E—
3 S 23 3§i_
It Finished with steel géte box flush to grade. -

0-2'{|Red soil and gravel PILL, dense, dry, no odors.

2=4' }{ Same as above.

4-5' |/ Brown m/c SAND and f/m rounded GRAVEL, loose, moist, no odors.

6-8"' [[No recovery.

8-10%| (1'} Same as above, loose, saturated, no odors.

: ﬁé &dSE§¥ silty CLAY, little £. sand, damp, soft but dense,
3'90—11 ' (1') Same az above.

Ao oéocray f/m SAND, little silt, wood debris, soft, damp,

BB N e

T
]
L
o .
TR SN SS SO SS S S

= Saturated conditions
o[ls-16]F' (.5') Same as above, soft, saturated, no odors.

(1') Red and Green f£/m/c SAND and f/m subrounded GRAVEL,
little silt, loose, saturated, no odors. .

20-21{5' Green and Red f/m/c SAND and f£/m rounded GRAVEL, little
sand, loose, saturated, no odors.

{.5) Green m/c SAND, loose, saturated, no odors.

_[ P ||| u.fu.a .||| ||- u! i’ l.ll.l.ll:ull.l sln nIIH Ia ”.I‘.;"I. "_'l"'l

JBS-2641"' (1') Red grev f. SAND, little silt, soft, saturated, no odors

Page_1 _of_1




Environmental Resources Management Drilling Log

Project___DotieR  Room Owner APhenol  ¢okP Sketch Map
Location SipNe{ N W.0. Number 30i27-o0 -0l
Well Numberjz_'LTolat Depth _m_ Diameter e
Surface Elevation——.. . Water Level: Initial 24-hrs
Screen: Dia. 2! Length ‘5‘0' Siot Size_* 1o
Casing: Dia. 2" Length 5.0’ Type_TVE _Sch 40
Drilling Company_Fartatt WO[FE __ pyiling Method M5+ A [N
Driter_HARK Beck _ \oon, KA Hooss Date Orited /2] 11188 _
% 5 o
T g - Description/Soil Classification
g -3 éé {Color, Texture, Structures)
8 23 182
L o o-0-3 ASPhalT Pavig
' 03'- 10" STONE Fill | /w A Dagk B gitry
8 |2  mAnx
kv (-0~ 40" DRI Tl fouriast, Poddst brouw o
2l 18 AluriDt]  Cobpias /™ A4 SLIY
.‘ib:‘l, ' , MATRix , Dy
.y || R0 VSl 9rey, SoFT, weT
- _g_: 55-2
;-‘-"—- i'?:_ hs -260’ T , grecm'st- grey WiTn  Abuniotn”
=N Cobbles N A Sitry iy fuaeix
‘-.::;:,
W=
.:§'
‘3 K 200-270"  3AND , Dark Grey Very £¥E gGraved,
1:—- 7:1‘ well  sorTeD
xf well __ SpeciFicAnoNs
S=3 4| o4
,:‘:: :2"," *10 s0r seresd 24.6'-3.0°
= 1 sav0 Rk 240 -70"
§ Bewnw s PEULTS 70" - 40’
d=ik CeMENT [ Ber TONITE  GLouT™ 7  Scrfice
f-f;? well Conplered wWITW jockine CAP MO Flusk Mot (Ve
YR

Page_/ oi../




Environmental Resoarces Management Drilling Log

Project.Bol1E2  fooM Owner AHPhevol cpRP. |Skech Map
Location—.._SIONEY N W.0. Number 20127 ~00-01
weil Number__ €~ 7 1549 peptn 250 Diameter
Surtace Elevation—______Water Leval: Initial 24-hrs
2“ ) 5 13 * o
Screen: Dia Length 150 Slot Size___}
Casing: Dia 2’ Length S Type P& _Sch 40 -
Notes
Driliing Company__Paffatt WolPF  piiing Method.__thS . #-
priler_MALK BECK By K MDSE _ oue puited 12016188 _ _
3
L o x Description/Soi! Classification
g E’é {Color, Texture, Structures)
] =
= B2
L O - o-10’ SILT , 8ww Wit Trace F¥E grwel and
e = ' EOOTS-
P . ; .
I > 10'-60"  pisnwped Fitlfoutsmsh . Leddith browe oerm
S 2 Ao Qbbles ;o A Silf ClAY 11472
I s 60 -62 AL, Biack |, civoee of Ash Filf
| <] < s |62’ - /5.8 cLAvEY ST, gref, Soer
" P + becortes woer ar = ¢.0'
. 4,5 .
- 1O - 551
B . 5 Xk
N
158 Jen'  TilL, Brue ™ oraeby Brmew  witn ABuDIY
; 353 ‘ | Cobbles 1w A sy Ay riARK
Ly 3 ~ .
i ::"l‘; M0~ 265 DAND |, OrAmGy Brows o Brows  Very FnE
! Jaweo, well sorreo
; ¥ imecosmEd KeddiSie browr o dern
Mse | el Specfeanons
.‘\ 7|‘| .
:.: 94 = ’ ' t
r 10 StoT Sereed 250~ /00
% ) Sawp Phck  25.0'- B
3;“ BEVONTE Psiers 8.0'- S0’
555 Ceﬂa.rr/ BenvnnumE Qv T Surfrce
hT el OHPIETED Witn  ProTETIVE STEEL ASER  AND  Lockis  CAP

X= SpoN Pusk@d wita R dud TO Rope Failure Page—t—of .l



Environmental Resoarces Management Drilling Log

- M
Project Bolet  Room Owner AriPhero! cof Sketch Mep
Location___SIONEY  N.Y: W.0. Number ___20/27~006-0!
weil Number_ B8R~ B Total Depth 29§ Diameter
Surface Elevation ———__ Water Level: initial 24-hrs.
- 2" 150 . %0
Screen: Dia. Length. Slot Size_
Casing: Dia.— 2 Length So' Type__ V& _Sch 10 —
S
Drilling Company__PACNTT LIlFF  niling Method —_1# S A
Dritler _MARK _BEck gy 4L Hoos& Date Drilleg 121168 . i
= 5 "
é Sl .= Description/Soit Classitication
£ =-§ il Ek-g {Calor, Texture, Structures)
3 £3 L &2
| 5. 0-0.3%" ASPhalT  Toivg
L iy o.'s'-O-B‘ STONE  Full ’ L,‘au— qrey
] .
L zl 1o 0.8'-40"  plapwbad 17U fouTutshk , Otk bromd wiTn Abunitt
L s Cobbles s~ A SitPr Syt x
® ] . . -
L sl {8 40' - 1.0 ClAfey Sl | qreq , STIFF, DAnP
£5~1
34
§ 6
. 9.0 - /180 Tl , LighT greenSa grey it~
ABUNDANT Cobples N A 5:(.1'7
| rrery ClAvy  MATRK
::; ‘o, ﬂ’
= i, 1
“g: la-o'-Zl-l‘ QRAVEL , FiNE TO HME Dium 3@{960 Y
__:__x SAVOY MATR/x
=3
‘-E-I‘: ’.Ja - ‘. ! ! T
A=Y o [ B 2.5 SMD, arey , Very ANC gmidED,
=i well  $orTe0
1=
:gg? well ¢ pecFicAnons
:g“ ”.‘ k] ' ]
= S D SioT Screen  24.5 ~ 2§
= *1 540 Ak 24.§ - 8.0
= BevUTE Peliels 84’ - 5.0
§ CgHEHT/ BeV®NITE GlouT" B Sulfice
! Prw well ComPlerEd wiTh |ackiaky CAr AND  Filush FlounT  Cavel
3\ ‘l

{ o\

Page




Environmental Resources Monagement Drilling Log

Project__BOIIER  Room Owner AMPhenol cper Sketch Map
Location.____SIDNEY N-¥. WO. Number__30127-006-0 1

weil Number__ 88T o1 Depth._23:0 Diameter—________

Surface Elevation ... Water Level: Initial—___24-Hrs
Screen: Dia 2" Length 150 Siot Size__ 10
Casing: Dia,_2 Length___S.0' Type_P Y& _Sch 4D
Driling Company__FAMBTIT WOLFE  puine method H-35. A-

Driler_MALK  BEEK 10qp, K. Ho0SE  pure pritea_s2/13/68

Description/Soil Classification
{Color, Texture, Structures}

o- 03 AsPhalt  Pavig
o3-15'  SmNE FAut
15" - 40" Dismwibead DU founisi , DARK pross  arne
Aty WO Cobbles 100 A ANOY S1iT  FATHEIX
Ho'= /08" _SILT , MOTTIED oraves bmw, Lgir
greq and  bReN  SofT, weT.

108'- 203" TilL, QreemSh grey Witk AbuwoAT
Cobhles IN A SiLry clty
MATE X y

20.3-265 D AND | grey, Very Fike gGruwed, well
SorTED
¥ SomE well foubed Cobplas Preyomv
Flor 24.5~2f .4~

Swell SpeciFicaons
10 Slor Screed 250'- 100"
#; SAvD Ak 25.0'-8.0'
Bento € PENETS 8.0 - S.o'
ceHenT | BewniT® SLur T Surrce
| CoMPIETED WiTh  LOCKING CAP AVD Flushk MowdT coyeR

Page__‘f.._.of_...f_
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Environmental Resources Management Drilling Log

Pro}ect_Bnﬂﬁﬂ- Z‘bﬁ Ownar ArPrENO | CoRP- Sketch Map
“3 Location__SigNBY MY W.0. Number 30127 ~00 -0 |
Wail Numberj__e‘ 10 Total Depth 2410 Diameter
Surface Elevation ... .. Water Leve!: Initial 24-hrs
Screen: Dia.—__2.. Length___ (50 Siot Size__ 10
Casing: Dig. w2 Length S0’ TypeYC_Sch o0
Drilling Company _Parcatr WOLFE pling Method__H:$+A [Fore
Driler _1ARE _BECK 1 ogpy__ K- MDSF __ rure priea _12/13/88 ;:—
é r.— Description/Sail Classification
g éé {Color, Texture, Structures)
§ it
L o o-o8 ST M , wiTh abundant FKeots
- . A0 Ofaanic  MATERAL
I 05- 28" Disturbed N fouTenst.  DAE boew) i  AbusdanT
- o Polbles 7 A S.LT% rrontix
L] 2-5.-‘1-0' cLAy | orangy brown
- 5 - sSU |40~ o' iy , Sy, Lghr grey | SoFF
- g’.as’ * Cny beores Very sofT 4o

Wer or 89

#! Seup ek 24.0'- 70’

Bevrwie Peusss 1.0'- 40

iss.s CeHENT [ Bentow /16 GRUT T SwfAE

I'—"':’.’-i ¥ _well ComPlETBD Wit ProTeenive STEE RSt ANO LockiNg CAP.
!

L 10 - [ $5-2 ,
L § ::.:‘:g IHo'-12.5 T7LL, Varreqgared ofve green | Rad pu0
sl | AT i-_;: ' 5f&m‘$l- 3('6&, WITh  AbundinTr
W | AR | RS 1 Cobbles /'m a Silr¢ c,kud.
I | R 1.‘,‘.":"'," MEcTT %
.l‘." B g 1 + -t .
| 3B | P 28 - 268 3AND | R_eddr,sk broww 10 grey  Yerd
=k i,? Fne griven , well sorved.
nd } ’
=t * Thid iy 2oNE AT V6]
z pr Wl $perFic AnorS
£ Hf
=[4H- 210 SloT Saced  240- 90

LE e =

Page__..__’ of



Environmentol Resources Management Drilling Log
Project B.D.LLEQ Roo Owner AnPhevol  cofP. Sketeh Map
Location— SIQNEY  N.Y. W.0. Number 30127~ 00 -¢!
Wall Number_bﬂ'_ Total Depth 100 ‘°' Diameter
Surface Elevation —————... Water Level: initial 24-hrs
Screen: Dia _2 " Length 0.0 ' Siot Size_:l_Q._____
Casing: Dia 2" Length___ 100" Type_TYC_Sch o F
Notes

Drilling Gompany_&c&'ﬂ' LJ'_QLFF Drilling Method H-.S._ﬁ-n
gy R HoOSE __ paie prites_s2) 11188

H

Description/Soil Classification
{Color, Texture, Structures)

o-3.5 ListmrisLo n?/ﬁamdsﬁ. , Radlish brvwsw it
Rhurow T Dhbles 1& A 3,tny Cidy PIATRX.
31§-5.0"  S\iry cli  Daek Blown  DAMP
|s:0'-80  _cimey SuT | Lgur grey wf LuT clok
FoTTLIMG .
8.0~ 208 T, , Variegatd feddish proww and greensi
grey wine AvuwomT Cobbles /A 4
‘ Sc‘L‘r‘f clry rirt/x.
20.5- jolo SAND = Darx grey ™ greewisw grey,
Very FiNE gmuined | wel Sortep
+ DecorEs  Reddish prown + Clayey
AT Ho.o'

¥3iy%

vy

1010 -10/.§ et , ReddBSi frpwn  3im  ggunoswT
Cobbles ;N A S.LTY Ciay /7ATEIX

well  gPeciFieAno~s

=

10 SloT Screew /000"~ 90.0°
™, Savo PAck /000 = 86§
BENTONITE Peliers 865’ - 818’

CamBT [ BewONITE GROUY 10 Sorsmes
» well comPlerEo win  PorecTiVE St Lises
AND (lockins AP

RN LT LIEILK S VYIO VYV T e Y Y O ¥y
il
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Bouwer and Rice Slug Test Calculaticns *

Case 2:
Gravel Pack K Assumed equal to Aquifer K

Well BR~4 Slug Removed

Definition Of Variables:
D : Saturated Aquifer Thickness
H : Depth of Water in the Well
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
A & B : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = ¢

Determined Values for Variables:

D= 125 feet
H = 13 feeat
L = 13 feet
A= 2.9

B = 0.5

rc = 0.083 feet
Yo = 1l feet

t o= 0.042 minutes
Yt = 0.16 feet

Calculate: (1/t)*ln(Yo/Yt)
- 43.63289

Calculate: ln{Re/rc) = 1/[(1.1/1n(H/rc)+(A+Bln((D—H)/rc}))/(L/rc)]
e 3.858338

Calculate: K = (rc*rc*ln(Re/rc) *(1/t) *1In(Yo/Yt) ) / (2L)
= 0.044606 feet/minute
=  64.23321° feet/day

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetyating Wells: Water Res. Res. V.12. No. 3



ng of Displacement (feet) |

(
Well BR-4

Slug Removed

T = Oco‘fz_,

YT - 0-/6'

Time in Minutes

0 " obz "ol "ol ols " o1 ' oz " o " ol




Bouwer and Rice S5lug Test Calculations *
Case 2:
Gravel Pack K Assumed equal to Aquifer X
Well BR-6 Slug Removed
Definition Of Vvariablea:
D : Saturated Aquifer Thickness
H : Depth of Water in the Well
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
A & B : Well Geometry Factora -~ from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery va Time Plot
Tt Water Level Displacement at time = ¢
Determined Values for Variables:
D = 125 feet
H= 14 feet
L = 14 feet
Aw 3
B = .5
¢ = 0.083 feet
Yo = 1.8 feet
%h., L= 0.03 minutes

Yt = 0.22 feet

Calculate: {l/t)*ln(Yo/Yt)
= 70.06381

Calculatae: ln{Re/rc) = 1/{(l.l/ln(H/ch+(A+Bln((D—H)/rc))}/{L/rc)}
= 3.942693

Calculate: K = (rc*rc*ln(Re/rc)*(1l/t)*1ln(Yo/¥Yt))/ (2L)
= 0.067964 feet/minute
. =  97.86951 feet/day

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3



Log of Displacement (feet)

0.4 | *
N — \Ib: O.Zé ;/'3’

0.3

02

0.1

-0.1
0.2
-0.3
0.4
-0.5
-0.6
0.7
-0.8
0.9

-1.1
-1.2
-1.3
-1.4
-1.5
-1.6

Well BR-6

Slug Removed

T = D.0% AV
Vom0

O

O

O

O

0

0.02

004 ' 006 ' 008 @ 01 ' 012

Time in Minutes

0.14

0.16

i

0.18

0.2




Bouwer and Rice Slug Test Calculations *

Case 2:
Gravel Pack K Assumed equal to Aquifer K

Well BR-7 Slug Removed

Definition Of Variables:
D : Saturated Aquifer Thickness
H : Depth of Water in the Well
H = Static Water Elev. -~ Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
A & B : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D = 125 feet
Hm= 11 feet
L = 11 feet
A = 2.35
B = 0.5

ICc = 0.083 feet
Yo = 1.91 feet
t = 0.53 minutes
It = 0.4 feet

Calculate: (1/t)*ln{(Yo/Yt)
= 2.949799

Calculate: In(Re/re) = 1/[(1.1/1n{H/rc)+(A+Bln((D-H)/rc)))/(L/xc)])
- 3.70252%

Calculate: K = (rc*rc*ln(Re/rc)*(1l/t)*Lln{Yo/Yt))/ (2L)
= 0.003419 feat/minute
=  4.924777 feet/day

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Resa. Res. V.12. No. 3



Log of Displacement (feet)

Well BR-7

Slug Removed

=~ 0.3
L= ¢
Hra37
A =235

8=43%0%

c_='2-3£'
D:!Zb’_
H=MN

L=

Yoz MiFg
7= 0530

Yr:O"th

2

Time in Minutes




Bouwer and Rice Slug Teat Calculations *

Case 2:
Gravel Pack K Assumed equal to Aquifer K

Well BR-11 Slug Removed

Definition Of Variables:
D : Saturated Aquifer Thickness
R : Depth of Water in the Well
H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table
Note: L = H if Water level is Below the Top of the Screen
A & B : Well Geometry Factors - from Bouwer & Rice, Figure 3
rc : Inner Radius of the Well casing
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:

D = 125 feet
H= 88 feeat

L = 13.5 feet
A= 2.95

B = 0.5

Ic = 0.083 feet

Yo = 2.5 feat

t = 0.1 minutes
Yt = 0.1 feet

Calculate: (l/t}*1ln({Yo/Yt)
- 32.18875

Calculate: ln(Re/rc) = 1/{(1.1/1n(H/ce) +(A+Bln{(D~H) /zc))) /(L/xrc)} ]
- 5.1336¢€7

Calculate: K = {rc*rc*ln(Re/rc)*(l/tJ*ln(Yo/Yt})/(zL)
= 0.042162 feet/minute
= 60.71372 feet/day

* Reference: Bouwer,H and Rice,R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers with Completely or Partially
Penetrating Wells: Water Res. Res, V.12. No. 3



Lég of Displacement (feet)

Well BR-11

i

Slug Removed

0.2

Time in Minutes




