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1 INTRODUCTION

This Focused Groundwater Elevation Investigation Summary Report (Report) summarizes the work
performed pursuant to and the findings of the Focused Investigation Work Plan (Arcadis, 2016) (FIWP)
regarding the study of groundwater-surface water interaction (including related soil sampling and ground
water elevation monitoring) in the vicinity of the vacant property (former terminal facility) located north of
Hillside Road in Lysander, New York (Northern Property). The Site is described below, and its location is
shown on Figure 1. The work under the FIWP (Focused Investigation) consisted of, among other work:

¢ Installing a network of nested specifically-screened piezometers, along with surface water staff
gauges, and collecting continuous water level measurements to: (1) study the groundwater-surface
water interaction at the Site; and (2) assess the horizontal and vertical gradients that may be present
at the study area.

The Focused Investigation was performed in accordance with the FIWP and in accordance with New York
State Department of Environmental Conservation (NYSDEC), Department of Environmental Remediation
Program Policy DER-10, Technical Guidance for Site Investigation and Remediation (DER-10, May
2010). The FIWP, which is attached as Appendix A. The FIWP was submitted to NYSDEC February 22,
2016, but was not reviewed or formally approved.

At the time of the data collection, the Site consisted of the over grown, wooded, vacant Northern Property,
the delivery line right-of-way (ROW), and the two inactive terminals located on the southeastern and
southwestern sides of the property immediately south of Hillside Road (respectively Southeastern
Terminal and Southwestern Terminal, and collectively Southern Terminals). The Southern Terminals
contained several standing above ground storage tanks (ASTs), loading racks, pipe chases, and
assumed but not mapped subsurface utilities. To facilitate a focused remedial assessment and account
for the differing Site conditions, the FIWP was broken into four distinctive areas based on the results of
previous investigations (see Figure 2) and access to the property. These areas are as follows:

e Area 1 — Area proximal to monitoring well BMW5
e Area 2 — Former transfer pump area
e Area 3 — Delivery line ROW between the two Southern Terminals

e Area 4 — Area proximal to monitoring well B18

1.1  Groundwater Flow Pattern Overview and Summary

This document reports on the groundwater / surface water interaction investigation as well as the soil data
collected during the installation of the piezometers used for the study. As will be discussed in detail
below, depth to groundwater and surface water was recorded at the piezometer and surface water
gauging locations every 30 minutes over a period of 12-weeks. This was conducted to assess
groundwater flow direction and the relationship to the Seneca River to the site groundwater. Additionally,
all precipitation events were researched over the same12-week period. The purpose of the data gathering
was to understand the groundwater flow patterns at the site and how they are related to the elevation of
the Seneca River and precipitation events.
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During the 12-week period, there was a detectable correlation between precipitation events and
groundwater flow direction. Following some precipitation events, the groundwater flow is from the south to
the north (away from the Seneca River) and this flow is sustained for a period of time. This northerly flow
condition was observed multiple times during the 12-week period.

In analyzing the data, there is not a direct correlation between the amount of rain and groundwater flow
pattern, but there is a correlation between rain intensity, duration and groundwater flow reversal. Rain
events that had a longer duration and or were of lower intensity yielded a greater influence on the water
table and groundwater flow pattern. In other words, it appears that slow soaking storms allow for
increased infiltration to the groundwater table causing the overall groundwater flow to reverse towards the
north. In contrast, one intense high production storm passed through the Site during the study period but
yielded little response to the water table and no reverse flow was observed. Therefore, it appears that the
slow soaking storms, which would likely include snow melt events, will have a greater impact on the
groundwater flow reversal.

It is also of important note that the relationship between the Seneca River and the site groundwater is
changeable over time. There are times during the study that the River was in a gaining condition with
respect to groundwater and other times when it is in a losing condition.

The groundwater / surface water interaction study was conducted over a 12-week period, and there were
multiple times that the groundwater flow was reversed indicating there is fluctuation and changeability in
the groundwater flow direction. Given this complex groundwater / surface water relationship that was
observed in the 12-week period, it is reasonable to conclude that there has been contaminant transport to
the north and south over the multi-decade operation of the terminals at the Site.

The details of the groundwater / surface water study conducted are set forth below.
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2 FOCUSED INVESTIGATION FIELD ACTIVITIES AND
METHODS

Key work activities performed as part of the FIWP are described under the following subsections:
Subsection 2.1 — Site Reconnaissance and Pre-Investigation Activities
Subsection 2.2 — Groundwater/Surface Water Interaction Study Field Activities

Subsection 2.3 — Survey

2.1 Site Reconnaissance and Pre-Investigation Activities

Prior to mobilization, Parratt-Wolff provided notification of ground disturbance as required by law to the
NY Underground Facility Protection Organization (aka DigSafeNY) for locating all subsurface utilities.
Additionally, prior to initiating drilling activities, a private utility locator, Master Locators using ground
penetrating radar (GPR) and electromagnetic detection tools, provided additional utility mark outs in the
proposed areas of investigation.

A pre-entry safety meeting and Site walk (reconnaissance) was conducted prior to drilling mobilization
and attended by personnel from Buckeye Pipeline Company, L.P.(Buckeye), Arcadis, and Parratt-Wolff
Drilling Inc. (Parratt-Wolff). The tailgate meeting was held to discuss the scope of work and coordinate
logistics (Site access, work hours, health and safety expectations, etc.). The meeting was followed by a
reconnaissance Site walk to: (1) observe infrastructure locations and assess the location of any utilities
that would cause scope modifications; and (2) observe site conditions and potential constraints such as
vehicular traffic, steep slopes north of investigation area, brush, etc. Sample locations were adjusted
accordingly to Site conditions to ensure work was completed in an efficient manner.

2.2 Groundwater/Surface Water Interaction Study Field Activities

Six pairs of nested piezometers (PZ101S/D through PZ106S/D, 12 total piezometers) were proposed as
part of the FIWP for installation starting on the north side of Hillside Drive (Area 1, Area 2 and Area 4) and
progressing into the ROW (Area 3), towards the Seneca River. These areas are shown on Figures 2, 3,
and 4. Piezometer location and construction information is shown on Table 1. The locations were chosen
based upon access to the property. All proposed piezometers were installed according the FIWP except
PZ106D. The borehole for PZ106S terminated at basal till and thus there was no opportunity to install a
deeply screened piezometer at this location. Figure 2 shows the surveyed locations of each of the
piezometers.

The soil borings for each of the piezometers were drilled using hollow stem auger rotary methodology.
Soil samples were continuously collected from grade to termination depth using 2-inch-diameter 4-foot-
long macro-core liners or 2-inch diameter 2-foot long split spoon samplers. All collected soil samples were
field screened for volatile organic compounds (VOCs) using a calibrated field photo-ionization detector
(PID). These data are presented on Table 2 and 3 as discussed below. Select soil samples with
measurable PID readings were retained and submitted for laboratory analysis. Soil characteristics were
continuously logged by an Arcadis geologist for texture, grainsize, moisture content, and the potential
presence of impacts via field PID instrumentation. Each boring termination depth was determined in the
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field by the on-site geologist and by the goals of the specific piezometer location. Boring termination
depth was based on field indication of absence of impacts or 10 feet below first detection of the water
table, whichever was first encountered for the deeper screened piezometers.

Soil samples retained for laboratory analysis were analyzed by PACE Analytical Services, Inc. in
Pittsburgh, Pennsylvania for constituents listed in NYSDEC Policy CP-51 (Policy CP-51), Tables 2 and 3
(Soil Cleanup Levels for Gasoline and Fuel Oil Contaminated Soils, respectively). Samples were also
analyzed for methyl-tert-butyl-ether (MTBE) and ethanol. Analytical methods used were USEPA 8260 and
8270.

The piezometers located in Area 3, PZ104 and 105 locations were selected and adjusted based on
information learned from previous site investigations and available historic facility maps. This information
indicated that there are three suspected shallow distribution lines oriented north-south through Area 3.
These shallow distribution lines were uncovered by hand / soft digging methods to visually verify their
location, depth, orientation, and direction. Boring locations were subsequently adjusted in an east/west
direction based on these utilities.

Piezometers were constructed using 2-inch inside diameter (ID) schedule 40 polyvinyl chloride (PVC)
material. Shallow piezometers (PZ-101S though PZ-106S) extend to approximately 20 feet bgs and are
constructed with a 15-foot 0.010-inch slot screen placed to straddle the water table (i.e., 10 feet below the
average water table elevation and 5 feet above the average water table elevation). Deeper piezometers
(PZ-101D though PZ-105D) were extended to the top of the glacial till and were fitted with short screen
sections. The deeper piezometers were constructed using 2-foot long 0.010-inch slot screens utilizing
standard well construction methods with appropriately sized clean imported sand pack. An approximate
5-foot bentonite seal was placed approximately 1 foot above the top of the piezometer screen.
Piezometers were completed at grade with bolting curb-boxes. Soil boring and piezometer construction
logs are provided in Appendix B. The 2-foot long screened sections of the deeper piezometers overlap
with the bottom section of the longer screens of the S series piezometers. The D series piezometers
measure the head conditions at the bottom of the unit while the S series piezometers measure the
average head across the entire water bearing unit located above the basal till.

Seneca River water levels were monitored via two (redundant) staff gauges installed on the proximal Mid
Lakes Navigation tour boat dock. These staff gauges were designed to provide a location from which the
water elevation of the Seneca River could be recorded during the study period.

Automatic pressure transducers (Solinst Level Troll 700) were installed on April 22, 2016, inside each
piezometer and in the two staff gauges. Pressure transducers allowed for the collection of nearly
continuous water levels (30-minute intervals) over the twelve-week study period. Data were downloaded
and processed from the transducers on a weekly basis. Groundwater and surface water elevations were
evaluated to assess the magnitude and direction of hydraulic gradients (i.e., groundwater flow direction)
across the study area. The combined data set of measured groundwater levels and the surface water
level in Seneca River enabled an evaluation of groundwater gradient interaction with the river.

As a redundant step, manual water-level measurements were completed at each piezometer and river
gauge weekly throughout the study period. All transducers were inspected, and data downloaded each
week during the manual gauging events.
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2.3 Survey

All soil borings, piezometers, and surface water measurement locations were surveyed by C.T. Male &
Associates, a NYS licensed surveyor, on April 26 and August 29, 2016, relative to the datum that has
been established for the Site. Survey information was used to convert depths to elevations at each boring
location and establish reference elevations for each piezometer.
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3 SOIL SAMPLING AND GROUNDWATER ELEVATION
MONITORING RESULTS

3.1 Groundwater/Surface Water Interaction Data Collection

As discussed above, 11 piezometers (PZ101S/D through PZ106S) and two (2) staff gauges (SG-1 and
SG-2) were installed throughout the study area. (Figure 2). Solinst Level Toll 700 pressure transducers
were installed in each of the piezometers and staff gauges. Each transducer was programmed to
measure groundwater or surface water elevation by sensing the water pressure in the well and knowing
the depth at which the transducer is placed in the piezometer (or staff gauge) as well as the elevation of
the top of casing. Each transducer was programed to collect water elevation every 30 minutes for the
duration of the study period (12 weeks). The raw transducer data is provided in Appendix C. Throughout
the study period, manual depth to water, transducer inspections, and downloads occurred on a weekly
basis. The installation depth of each transducer was marked, measured, and used to calculate
groundwater elevations from the recorded water measurements. During each weekly inspection, the
transducers were inspected and any change in installation depth was noted and factored into the
groundwater conversions.

The manual gauging data collected each week was used to verify and ensure that the transducers were
working correctly. Weekly review and comparison of the manual gauging and transducer data identified
minor issues with some transducers which are described below, along with the steps taken to correct
these issues:

e PZ102S - The transducer was replaced on June 15, 2016, after it was determined that it was
malfunctioning. This determination was based upon a comparison of the manually collected weekly
data comparison found the manual gauging data showed a different and less changeable data
pattern. The malfunctioning transducer was replaced on June 15, 2016, with no additional issues for
the remainder of the study period. The data gathered before June 15, 2016 was not used in the
evaluation of groundwater flow across the site since it was deemed unreliable.

e PZ103D - At the beginning of the study period, the transducer and manual gauging data were
consistent; however, due to a low battery the transducer had to be replaced. The second transducer
consistently recorded the groundwater elevation 1.5 feet greater than the previous instrument and
when compared to the manual gauging data but maintained the same trend as the manual gauging
data. In an attempt to have the transducer collected data and the manually collected data match, the
second transducer was replaced with a third instrument. The third instrument consistently measured
groundwater elevation 2 feet lower than the manually collected data. When compared to the manual
gauging data this transducer displayed the same trend. Both the data collected from the second and
third transducer was adjusted based on the manually collected to align with the manual gauging data
(and by default the initial transducer data). With this correction all the data from PZ103D was used in
the evaluation.

e PZ106S — When compared to the other site-wide transducers, the water elevation data and data
trend at this piezometer was substantively different from the others. Evaluation of the manual gauging
and transducer data indicated parity verifying that the data from PZ106S is accurate.
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3.2 Shallow Piezometer Data Findings

Shallow piezometers PZ101S through PZ106S were screened across the water table and down to the top
of the till unit. Thus the “shallow” piezometers are measuring an average head for the formation at each
location. The historical groundwater monitoring well network established at the site by Aztec and other
firms were generally installed in this same manner with relatively long screens straddling the water table.
Historic data suggested a consistent general pattern of groundwater flow from the north to the south with
an inferred groundwater discharge point of the Seneca River. This study was designed to evaluate this
former conclusion via the installation of a transect of piezometers parallel and orthogonal to the historic
indicated groundwater flow direction and its interaction with precipitation events.

A relationship was observed in the data between the occurrence of precipitation events and groundwater
flow direction. In general, during periods of non-precipitation, (i.e., dry periods) the historic general
groundwater flow from north to south conclusion was confirmed by this study whereby the highest heads
in the shallow piezometer set were measured in the most northern locations of the study. Figure 5 depicts
this condition in which there is a gradient from the northern area, across the southern terminal with the
lowest water elevation data found at the Seneca River.

However, data collected during the study period also documented occurrences of groundwater flow
reversals. Groundwater flow reversals (for the purpose of this document the phrase “groundwater flow
reversal” refers to groundwater flowing from south to north) are indicated when shallow piezometers
closer to the southern edge of the study area (closer to the Seneca River) are documented to have a
higher head than piezometers located further north in the study area. The data depicted on Figure 6
indicated head data from PZ104S higher than head data from PZ101S, PZ102S, and PZ103S. The
occurrences of groundwater flow reversals were observed several times during the 12-week study period.
A second example is presented on Figure 7. These occurrences of reversal where PZ104S indicates the
highest head of the group PZ101, PZ102, PZ103, and PZ104 are relatively short lived, lasting anywhere
from about an hour to about three and one-half days. However, a more sustained groundwater flow
reversal was indicated by the data generated from PZ103S and PZ102S as compared to PZ104S.
Beginning on May 26, 2016, through the end of the study period on July 1, 2016, PZ104S indicated a
higher head than PZ102S and PZ103S, Figure 8 illustrates this sustained condition as an overall
hydrograph of all the shallow piezometer data as well as the staff gauges with the following exceptions:

o PZ102S: Data from this piezometer is presented from June 15, 2016, to the end of the study. As
noted above there was some functionality issues with this transducer prior to this date.

o PZ106S: Data from this piezometer is not presented on Figure 8. This data is consistently higher than
any of the head data from any of the other piezometers. Since it is consistently higher it caused a
scale issue with the usability and interpretability of other comparable heads.

3.3 Deeper Screened Piezometer Data Findings

Deeper discreetly screened piezometers PZ101D through PZ105D were constructed with 2-foot long
screens located at the bottom of the first water bearing unit, terminating at the top of the basal till. These
locations measure the head at the bottom of the first water bearing unit. This represents new Site project
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data for which there was no history of discreetly screened piezometers or groundwater monitoring wells at
the project site.

This study was designed to evaluate the following concepts:

o These locations are located proximal to their shallow pair and as such they can measure the
presence of the vertical gradients compared to the average head across the unit as measured by the
“shallow” piezometers.

e The deeper discreet piezometer set can be used to get a sense of alignment or discrepancy between
the heads at the top of the water bearing unit and can be used to infer groundwater flow directions
along with the shallowly screened piezometers.

In general terms, the deeper piezometer data do not consistently line up with either the historic shallow
aquifer data set that is part of the project data history or those data generated by the shallow piezometer
study as discussed above in section 3.3. The following key observations illustrate this:

1. PZ105D, which is the closest piezometer location to the Seneca river, has a consistent head higher
than PZ104D located more distal to the river.

2. During one post precipitation event on May 2, 2016, PZ105D had the highest head when compared
with PZ101D, PZ102D, PZ103D, and PZ104D. This represents a strong groundwater flow reversal
and mirrors the precipitation driven events noted in the shallow piezometer discussion above.

3. PZ103D consistently has a higher head than PZ102D.
4. PZ104D periodically has a head lower than the Seneca River.

Similar to the shallow piezometer data set, these data illustrate the changeable nature of the groundwater
flow direction throughout the first water bearing unit. Although PZ105D has a consistent head above
PZ104D, the flow “reversal” was exaggerated following the May 2, 2016 precipitation event as noted
above. The post precipitation events presented are lined up with the same time horizons as the shallow
piezometer study. Figures 9, 10, and 11 show the head data for these events and demonstrate these key
observations. An overall deeper piezometer hydrograph is provided as Figure 12.

3.4 Vertical Gradient Evaluation

In order to evaluate vertical gradients at the Site, head data from each piezometer pair was compared
over the study period. Vertical gradient can be used to as one line of evidence when evaluating vertical
contaminant distribution at any given location. Each pair is discussed below.

o PZ101: An intermittent weak upward gradient is documented beginning on May 26, 2016, and
persisting to the end of the study on July 1, 2016 (Figure 13).

e PZ102: There was no vertical gradient documented by this study at PZ102 (Figure 14).

e PZ103: A weak inconsistent and changeable gradient was documented as part of this study. There
are periods when there is an upward gradient and periods when there is a downward gradient
documented during the study (Figure 15).
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o PZ104: When compared with the other nested piezometer pairs PZ104 exhibits the strongest vertical
gradient of any set (Figure 16). The documented gradient is downward with a typical delta between
the shallow and deep zoned measured in the range of 1 foot. This delta is relatively consistent
throughout the study period. It is noted that PZ104D is the only head data that overlaps directly with
the elevations of the Seneca River. There are brief but documented periods where the surface water
elevation and the groundwater head at this piezometer data are equal.

e PZ105: The vertical gradient measured at PZ105 is consistently upward. The delta between the
deeper and shallower data typically ranges less than 0.5 feet with the notable exception of a post
precipitation event on May 2, 2016 when the delta was documented in the range of 1.5 feet. It is
noted that this post precipitation event is the strongest vertical gradient recorded during the study
period (Figure 17).

e PZ106: As noted above a nested piezometer set was not installed at the PZ106 location because the
unit above the basal till in this location was too thin to support a nested pair. Instead one piezometer
was installed in this location and constructed to match the shallow set of piezometers at the other
locations. A hydrograph of the data collected from PZ106S is presented as Figure 18. The data from
this piezometer is markedly different from the other piezometers and, as discussed above, documents
head conditions in the more northerly sand dominated formation, rather than the complex interbedded
sand-silt-clay unit in which the other piezometers are installed.

arcadis.com
B0090004_0011811100_Focused GW Elevation Invest Study Sum Rpt 9



FOCUSED GROUNDWATER ELEVATION INVESTIGATION STUDY SUMMARY REPORT

4 SOIL BORING SAMPLING RESULTS FROM PIEZOMETER
LOCATIONS

The underlying Site stratigraphy was found to be consistent with the project record documents. Borings
advanced in the more northerly portion of the study area investigated generally encountered a sand
dominated regime. Sand ranged from medium to fine and was present in all the borings completed in the
northern portions of the study areas investigated. Geologic information from the more southerly PZ104
and PZ105 encountered a more complex, interbedded sand-silt-clay subsurface. Basal glacial till, when
encountered, was dense and firm, poorly sorted, and highly compacted. The till was not penetrated at any
location. All borings terminated at or above the basal till unit. Boring logs are included in Appendix B.

The soil sample results have been sorted based on sample collection relative to the water table at each
location. Segregating the samples into unsaturated and saturated samples allowed for an assessment of
the likely impact history at any given location. Samples above the water table, referred to as unsaturated
zone samples, are summarized in Table 2. Soil samples collected at or below the water table are referred
to as saturated zone samples and are summarized on Table 3. Laboratory reports are provided in
Appendix D. A brief summary of the soil results is presented below.

4.1 Unsaturated Zone Soil Findings

As noted above, unsaturated soils are those soils located above the water table at any given sample
collection location. Generally speaking these are samples collected between grade and six (6) to eight (8)
feet below grade. A single sample from the unsaturated zone that indicated concentrations above SCGs
for volatile organic compounds. The sample collected from PZ103 6-8 feet below ground surface
indicated a total volatile organic concentration of 2,376 ug/kg which included a detection of 643 ug/kg of
total mixed xylenes above the SGC for this compound. While there were detections of other VOCs and
SVOCs in the unsaturated zone, there were no other compounds were detected above the SCGs. All
shallow zone soil data is presented on Table 1. Volatile detections are graphically depicted on Figure 3.
Semi-volatile range compounds were not graphically depicted on a figure since there are no detections
above SCGs in the data set.

4.2 Saturated Zone Soil Findings

Detections of VOCs in saturated soil zone above SCG were observed in three (3) of the six (6)
piezometer locations. PZ101, PZ102, and PZ103 each had a maximum of 11 CP-51 listed volatile range
compounds above the SGC for soils at various depths below the water table at one or more sampling
horizon. Soil samples from the saturated zone at borings PZ104, 105, and 106 had no detections above
SCGs.

At borings with soil detections above SCG (PZ101, 102, and 103), maximum detections of total volatiles
ranged from 1,030,920 ug/kg at PZ103 10-14 feet below ground surface to 1,466,760 ug/kg at PZ102 12-
14 feet below ground surface. Regarding the thickness of the horizon exhibiting SCG exceedances, there
was at least one compound detected above the SGC from 8 feet below ground surface to 18 feet below
ground surface at PZ101. The sampling horizons that had a least one compound above SCGs at PZ102
and PZ103 were from 8 feet below grade 24 feet below grade. There were no compounds above SCG at
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PZ104, PZ105, or PZ106 in the saturated zones for VOCs. There were no exceedances of SVOCs in any
of the saturated soil samples collected at the PZ locations. All saturated zone soil data is presented on
Table 3. Figure 4 graphically depicts the deeper zone maximum total volatile detections.
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5 CONCLUSIONS

The objectives of the Focused Investigation were achieved by the completion of the field activities
described in this report. Conclusions based on a review of the Focused Investigation data are discussed
further in the subsection below.

5.1 Groundwater Flow Pattern

As discussed above, a network of six (6) shallow and five (5) deep piezometers were installed throughout
the site along with two (2) staff gauges along the Seneca River. Each of these piezometers were
equipped with a transducer which via programing was able to record depth to water head every 30
minutes over a 12-week period. During the study period it was observed that the overall groundwater flow
direction based on the average head across the water bearing unit is from the north to the south; from the
Northern Property towards the Seneca River. However, this general flow direction is intermittently
reversed during and immediately following precipitation events as discussed in section 3.3 and below.
The observed changeable groundwater flow direction at the site is likely exaggerated by the complex river
plain formational sequence found in the study area. It is also likely affected by the conversion of the
Seneca River into the NYS Barge Canal causing controlled and potentially exaggerated river stage
reaction to precipitation and snow melt events.

During the 12-week study period there was a detectable correlation between precipitation events and
groundwater flow direction. Following precipitation events, the groundwater flow is from the south to the
north and is sustained for a period of time. The data indicate precipitation is causal to groundwater flow
reversals. When a reversal occurs, the flow direction is away from the river, away from the Southern
Terminals, and toward the northern extent of the study area.

One of these distinct flow reversal events occurred on May 2, 2016 (Figure 6), and shows a higher water
table elevation measured at PZ104S when compared to PZ101S, 102S, and 103S. Furthermore, this
reverse gradient was induced by the rain event, which propagated a minimum of 150 feet horizontally into
the historically interpreted “upgradient” direction. This finding cannot be overstated as it suggests the
historically proposed site conceptual contaminant transport model proposed by others is dramatically
oversimplified and less than completely accurate. The reversals were observed multiple times at the site
during the 12-week study period.

Upon further review, it was determined there was not a direct correlation between the amount of total rain
and flow reversal but rather a correlation between rain intensity, duration and flow reversal. Rain events
which had a longer duration or were of lower intensity yielded a greater influence on the water table and
thus flow reversal. It is hypothesized that these types of slow soaking storms allow for increased
infiltration to the groundwater table causing the overall groundwater flow to reverse so that groundwater
flows from south to north as was the case during the May 2, 2016, event. Similar slow soaking events can
be imagined during snow melt times. The opposite effect was observed during the May 29, 2016, event in
which an intense high production storm passed through the site and yielded little response to the water
table and no reversal in flow was observed. The suggestion is that this type of event was able to run off
(via overland flow vs infiltration) without significant impact to the water table gradient pattern.
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There are also times when the surface water is at higher elevation than the groundwater elevation at the
bottom of the formation at PZ104D. Note, this is not the piezometer that is closest to the Seneca River.
However, this does suggest that at times the Seneca River is in a losing condition (meaning that the River
is losing water to the groundwater system) and times when it is in a gaining condition (meaning that the
River is a receiving water from the groundwater system) with respect to the Site groundwater.

The correlation between groundwater flow reversal and rain intensity is a newly measured observation at
the Site and provides an additional line of evidence to support the previously discussed concept that
contaminant transport in the environment can migrate towards the Northern Property under certain
conditions. The other lines of evidence in the project historical record that support this conclusion are:

1. Apparent extreme product thickness measured at BMW-5 during the spring of 1993.
2. Detection of gasoline additives via the Zymax forensic report at GWMPTW-1.

5.2 Contaminant Mass Distribution Conclusions

When these lines of evidence are considered using a multiple line of evidence approach the following
conclusions can be drawn:

e The historical fate and transport conceptual model suggesting that the Southern Terminals are
downgradient of the Northern Property is at minimum oversimplified and more likely not completely
accurate.

e The lines of evidence noted above provide evidence of transport of contaminant mass from the south
to the northern portions of the study area.

o The groundwater-surface water relationship is complex and changeable based on river stage and
precipitation activity. There are times when the Seneca River is a gaining river and times when it is a
losing river. Although not measured during the study period due to the limited time of data collection,
this relationship is complex and complicated by annual controlled raising and lowering of the Seneca
River as part of the NYS Barge Canal System.

e Given that a 12-week study can detect gross fluctuations and changeability in groundwater flow
directions, it is reasonable to conclude a Site hydrogeologic history coupled with a multi decade
contaminant mass in the subsurface has likely undergone innumerable groundwater flow direction
changes.

e The impacts detected in the vicinity of Hillside Drive have the potential to have migrated from source
areas located south of Hillside Drive. This conclusion, however, requires additional data collection in
the Northern Property area.

5.3 Adsorbed Phase Contaminant Distribution

To assess contaminant distribution patterns, soil samples were collected from one piezometer penetration
per pair. Each sample collected was evaluated and categorized as either unsaturated (shallow) or
saturated (deeper). This determination was based on the location of the water table observed during
drilling and consideration of historic site wide water table elevations.

arcadis.com
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Therefore, any soil samples collected above indications of water table are considered unsaturated and
not historically influenced by the water table or capillary fringe. Soil samples collected below the water
table elevation are interpreted to be influenced by the water table/capillary fringe and are considered
saturated zone samples. Segregating the samples into unsaturated and saturated samples allowed for an
assessment of the likely impact history at any given location. The premise being when shallow, above
water table, impacts are detected, then the boring is directly in contact with, or very close to, the spill
source. Conversely, samples collected in the unsaturated zone with constituent concentration below
SCG, indicate that there is little or no (surface) spill history at or near the subject location. In that way,
mapping shallow impacts has the potential ability to identify surface and near surface spills and spill
sources.

5.31 Unsaturated Zone Soil Data

An assessment of the shallow soil detections above SCGs shows there is no indication of spill history or
overland transport of petroleum in the specific areas investigated by the advancement of the piezometers.

Shallow VOC concentrations were above SCGs only in PZ103 in the 6-8 foot sample with no
concentrations of other VOCs or SVOCs above SCGs detected above this horizon. Based on the location
of PZ103 and the lack of impacts between grade and 6 feet, it is unlikely that this data is reflective of a
surface spill in this area. These data are presented on Table 2 and Figure 3.

SVOCs were not detected in the shallow zone above SCG in the other piezometer locations.

5.3.2 Saturated Soil Data

An examination of the saturated zone soil samples from the piezometer borings suggests that there is a
mass of contaminant above SCGs located in the vicinity of PZ101, PZ102, and PZ103 at and below the
water table.

As noted above, data collected from the saturated zone indicated compounds detected above the SCGs
must be compared to the unsaturated zone samples from the same locations. This allows for an
interpretation as to the potential source for the impacts. Impacts at the water table not connected to
shallow impacts at the same or immediately proximal locations are not likely locally sourced. This type of
finding suggests that the mass has been transported from a spill location different from the location where
they have been detected.

This is demonstrated by the constituent compounds above SCGs documented at PZ101, PZ102, and
PZ103 since there are nearly no corresponding shallow zone concentrations above SCGs. Conclusions
about likely source areas for the constituent mass detected at PZ101, PZ102, and PZ103 locations
cannot be drawn based strictly on this data set. The locations of this group of soil borings are horizontally
between potential source infrastructure on both the northern terminal and the southwestern terminal.

The presence of minimal surface impacts and lack of distinct connection between impacts present in the
saturated and unsaturated zones supports the conclusion that the impacts were transported via fluid
transport at or in conjunction with the water table and not from historic surface spills in these investigated
areas of the site. As discussed above, the hydraulic gradient in this area of the site is variable and the
area of these three piezometers is not consistently downgradient or upgradient of either the northern or
southern terminals.

arcadis.com
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Design & Consultancy
for natural and
built assets

£ ARCADIS
Piezometer Information Summary Table

Focused Groundwater Elevation Investigation Study Summary Report

Cold Springs Northern Terminal

Lysander, New York

Top of Screen Bottom of Screen

Well Name Northing Easting Top of Casing (ft bgs) (ft bgs)

PZ101S 1141201.60 908825.26 379.32 375.32 (4) 360.32 (19)
PZ101D 1141202.22 908828.54 379.37 359.37(20) 357.37 (22)
PZ102S 1141209.50 908962.03 378.06 374.06 (4) 359.06 (19)
PZ102D 1141209.64 908965.29 377.96 356.96 (21) 354.96 (23)
PZ103S 1141188.99 908991.64 377.66 372.66 (5) 357.66(20)
PZ103D 1141188.45 908997.05 377.65 353.65 (24) 351.65 (26)
PZ104S 1141105.98 909024.96 373.88 368.88 (5) 353.88 (20)
PZ104D 1141108.91 909024.65 373.98 350.98 (23) 348.98 (25)
PZ105S 1141062.75 909032.42 373.47 368.47 (5) 353.47 (20)
PZ105D 1141062.30 909029.55 373.41 349.41 (24) 347.41 (26)
PZ106S 1141279.48 909152.97 374.02 368.52 (5.5) 358.52 (15.5)

Notes:

Elevations are based on NAVD 88 Datum.

Coordinates are based on the Central Zone of the NYS Plane Coordinate System NAD 83.
ft bgs = feet below ground surface
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Table 2 Design & Consultancy

2 ARCADIS | i
Summary of Unsaturated Zone Soil Analytical Results | built assets

Focused Groundwater Elevation Investigation Study Summary Report
Cold Springs Northern Terminal
Lysander, New York

CP51 Table 3
Fuel Oil
Sample Depth(ft):| Contaminated | Contaminated 2-4 4-6 6-8 2-4 4-6 6-8 0-1 1-3 3-5 4-6 6-8

Location ID:| CP51 Table 2
Gasoline

Date Collected:

Soils

Soils

Units

04/04/16

04/18/16

04/18/16

04/04/16

04/14/16

04/14/16

04/08/16

04/08/16

04/08/16

04/08/16

04/13/16

Percent Moisture

1,2,4-Trimethylbenzene 3,600 ug/kg

1,3,5-Trimethylbenzene 8,400 8,400 ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
Benzene 60 60 ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
Ethanol - - - - ug/kg 261U 213 U 229 U 222 U 222 U 215U 249 U 211U 233 U NA 10,500 U
Ethylbenzene 1,000 1,000 ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
Isopropylbenzene 2,300 2,300 ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
mé&p-Xylene - - - - ug/kg 13.1U 10.7U 115U 11.1U 11.1U 10.8U 124U 10.6 U 11.7U NA 643
Methyl-Tert-Butyl-Ether 930 - - ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
Naphthalene 12,000 12,000 ug/kg 6.5U 53U 57U 56U 56U 54U 53U 52U 58U NA 871
n-Butylbenzene 12,000 12,000 ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
n-Propylbenzene 3,900 3,900 ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
o-Xylene - - - - ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
p-Isopropyltoluene 10,000 10,000 ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
sec-Butylbenzene 11,000 11,000 ug/kg 6.5U 53U 57U 56U 56U 54U 53U 52U 58U NA 262 U
Tert-Butylbenzene 5,900 5,900 ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 262 U
Toluene 700 700 ug/kg 6.5U 53U 57U 56U 56U 54U 6.2U 53U 58U NA 535
Total VOCs -- -- ug/kg 261U 213 U 229 U 222 U 222 U 215U 249U 211U 233U NA 2,376
Xylene (Total) 260 260 ug/kg 13.1U 10.7 U 115U 11.1U 11.1U 10.8 U 124U 10.6 U 11.7U NA 643
Acenaphthene - - 20,000 ug/kg 8.6U 8.1U 77U 84U 82U 8.1U 75.1U 7.7U 83U NA 8.1U
Acenaphthylene -- 100,000 ug/kg 86U 8.1U 77U 90.2 82U 8.1U 90.7 77U 8.3U NA 8.1U
Anthracene - - 100,000 ug/kg 8.6U 8.1U 7.7U 81.7 82U 8.1U 75.1U 77U 83U NA 8.1U
Benz(a)Anthracene -- 1,000 ug/kg 86U 8.1U 77U 671 82U 8.1U 329 77U 83U NA 8.1U
Benzo(a)Pyrene - - 1,000 ug/kg 8.6U 8.1U 77U 749 82U 8.1U 433 77U 83U NA 8.1U
Benzo(b)Fluoranthene - - 1,000 ug/kg 14.8 8.1U 77U 884 82U 8.1U 761 8.7 13.2 NA 8.1U
Benzo(g,h,i)Perylene - - 100,000 ug/kg 8.6U 8.1U 7.7U 327 82U 8.1U 313 77U 83U NA 8.1U
Benzo(k)Fluoranthene -- 800 ug/kg 13.1 8.1U 77U 373 82U 8.1U 755 8.6 13.2 NA 8.1U
Chrysene - - 1,000 ug/kg 8.6U 8.1U 7.7U 665 82U 8.1U 317 77U 83U NA 8.1U
Dibenzo(a,h)Anthracene - - 330 ug/kg 86U 8.1U 77U 135 82U 8.1U 92.6 77U 83U NA 8.1U
Fluoranthene - - 100,000 ug/kg 10.8 8.1U 7.7U 810 82U 8.1U 293 77U 83U NA 8.1U
Fluorene -- 30,000 ug/kg 86U 8.1U 77U 84U 82U 8.1U 75.1U 77U 83U NA 8.1U
Indeno(1,2,3-cd)Pyrene - - 500 ug/kg 86U 8.1U 7.7U 382 82U 8.1U 261 77U 83U NA 8.1U
Phenanthrene - - 100,000 ug/kg 86U 8.1U 77U 117 82U 8.1U 75.1U 77U 83U NA 8.1U
Pyrene - - 100,000 ug/kg 9.8 8.1U 7.7U 834 82U 8.1U 391 77U 83U NA 8.1U
Total SVOCs 6,118.9 4,036.3

Note:

U - Indicates the compound was analyzed for, but not detected.
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Table 2 Design & Consultancy

2 ARCADIS | i
Summary of Unsaturated Zone Soil Analytical Results | built assets

Focused Groundwater Elevation Investigation Study Summary Report
Cold Springs Northern Terminal
Lysander, New York

CP51 Table 3

Fuel Oil
Sample Depth(ft):| Contaminated | Contaminated 6-8
Date Collected: Soils Soils Units | 04/07/16 | 04/07/16 | 04/07/16 | 04/07/16 | 04/07/16 | 04/07/16 | 04/07/16 | 04/07/16 | 04/07/16 | 04/13/16 | 04/13/16 | 04/13/16 | 04/13/16

Location ID:| CP51 Table 2
Gasoline

Percent Moisture

1,2,4-Trimethylbenzene 3,600 3,600 ug/kg 3,000 .

1,3,5-Trimethylbenzene 8,400 8,400 ug/kg 52U 345U 1,180 53U 42U 5.8U 32.6 56U 269U NA NA 53U 55U
Benzene 60 60 ug/kg 52U 345U 309 U 53U 4.2U 58U 55U 56U 269 U NA NA 53U 55U
Ethanol -- -- ug/kg 210U | 13,800U | 12400U | 211U 170U 233U 220 U 223U | 10,800 U NA NA 210U 221U
Ethylbenzene 1,000 1,000 ug/kg 52U 345U 559 53U 4.2U 58U 55U 56U 269 U NA NA 53U 55U
Isopropylbenzene 2,300 2,300 ug/kg 52U 345U 309U 53U 42U 58U 55U 56U 269 U NA NA 53U 55U
mé&p-Xylene - - - - uglkg | 105U 690 U 618 U 10.6 U 85U 11.7U 11U 11.2U 538 U NA NA 10.5U 111U
Methyl-Tert-Butyl-Ether 930 -- ug/kg 52U 345U 309U 53U 42U 58U 55U 56U 269 U NA NA 53U 55U
Naphthalene 12,000 12,000 ug/kg 55U 345U 309 U 58U 45U 56U 55U 55U 269 U NA NA 53U 55U
n-Butylbenzene 12,000 12,000 ug/kg 52U 345U 651 53U 42U 58U 55U 56U 290 NA NA 53U 55U
n-Propylbenzene 3,900 3,900 ug/kg 52U 345U 856 53U 42U 58U 9.4 56U 290 NA NA 53U 55U
o-Xylene -- -- ug/kg 52U 345U 309U 53U 42U 58U 55U 56U 269 U NA NA 53U 55U
p-Isopropyltoluene 10,000 10,000 ug/kg 52U 345U 309 U 53U 42U 58U 55U 56U 269 U NA NA 53U 55U
sec-Butylbenzene 11,000 11,000 ug/kg 55U 345U 309U 58U 45U 56U 55U 55U 269 U NA NA 53U 55U
Tert-Butylbenzene 5,900 5,900 ug/kg 52U 345U 309 U 53U 42U 58U 55U 56U 269 U NA NA 53U 55U
Toluene 700 700 ug/kg 52U 345U 309U 53U 42U 58U 55U 56U 269 U NA NA 53U 55U
Total VOCs -- -- ug/kg 210U | 13,800 U 6,246 211U 170U 233 U 55.3 7.1 580 NA NA 210U 221U
Xylene (Total) 260 260 ug/kg = 105U 690 U 618 U 106 U 8.5U 11.7U 11U 11.2U 538 U NA NA 10.5U 111U
Acenaphthene -- 20,000 ug/kg 75U 106 62.3 85U 72U 76U 23.7 30.3 61.4 NA NA 8.1U 8.2U
Acenaphthylene - - 100,000 ug/kg 26.5 17 19.2 85U 10.2 28 8.1U 8.3 32.2 NA NA 8.1U 8.2U
Anthracene -- 100,000 ug/kg 24.8 91.6 85.8 85U 43.4 51.2 21.6 83U 26.1 NA NA 8.1U 8.2U
Benz(a)Anthracene -- 1,000 ug/kg 81.6 60.1 163 9.1 275 178 12.1 9.2 11.4 NA NA 8.1U 8.2U
Benzo(a)Pyrene -- 1,000 ug/kg 149 41.3 232 9.8 453 223 8.1U 83U 12.3 NA NA 8.1U 8.2U
Benzo(b)Fluoranthene -- 1,000 ug/kg 291 82.5 460 18.7 799 391 18.4 17 22.2 NA NA 8.1U 8.2U
Benzo(g,h,i)Perylene -- 100,000 ug/kg 83.5 29.2 192 14.5 381 202 8.3 83U 11.4 NA NA 8.1U 8.2U
Benzo(k)Fluoranthene -- 800 ug/kg 288 81.9 456 18.6 792 388 17.9 16.9 22.1 NA NA 8.1U 8.2U
Chrysene -- 1,000 ug/kg 102 54.1 202 85U 323 212 12.3 8.3 10.4 NA NA 8.1U 8.2U
Dibenzo(a,h)Anthracene -- 330 ug/kg 32 84U 49.2 85U 105 57.4 8.1U 83U 8.1U NA NA 8.1U 82U
Fluoranthene -- 100,000 ug/kg 135 184 480 11 331 234 33.8 13.2 27.8 NA NA 8.1U 8.2U
Fluorene -- 30,000 ug/kg 75U 161 141 85U 10.6 14.5 23 37.3 139 NA NA 8.1U 8.2U
Indeno(1,2,3-cd)Pyrene -- 500 ug/kg 80.9 243 159 10.5 318 163 8.1U 83U 8.2 NA NA 8.1U 8.2U
Phenanthrene -- 100,000 ug/kg 30.2 353 322 85U 87.4 90 48.6 20.8 89.4 NA NA 8.1U 82U
Pyrene -- 100,000 ug/kg 136 202 444 24.2 333 230 37.1 17.3 39.3 NA NA 8.1U 8.2U
Total SVOCs 1,460.5 3,467.5 4,261.6 | 2,462.1

Note:

U - Indicates the compound was analyzed for, but not detected.
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Table 3 a ARmD I S Design & Consultancy
for natural and
Summary of Saturated Zone Soil Analytical Results built assets
Focused Groundwater Elevation Investigation Study Summary Report
Cold Springs Northern Terminal
Lysander, New York
ocatio D ap P 0 P 0
o O
a D Dep o 0 0 b O O 8 0 8 0 0 6 6 8 8 0 0
Da o o 0 04/18/16 04/18/16 04/18/16 0 8/16 04/18/16 8 04/18/16 04/14/16 04 b 04/14/16 04 04/14/16 04 b 04/14/16 04 0
1,2,4-Trimethylbenzene 3,600 3,600 ug/kg 2,090 128,000 199,000 31,100 2,320 NA 772 1,470 | 326,000 231,000 4,740 1,200 840 266 U 266
1,3,5-Trimethylbenzene 8,400 8,400 ug/kg 966 60,700 84,300 8,870 201 NA 200 797 128,000 72,900 1,470 363 279U 266 U 226 U
Benzene 60 60 ugkg | 310U 281U 5,570 453 57.4 NA 23.1 6.5U 2,210 12,900 3,390 1,650 2,440 1,960 597
Ethanol -- -- ug/kg | 12,400 U | 11,200 U |106,000 U] 9,950 U | 215U NA 288 U 259U |12,800U 117,000 U NA 10,500 U | 11,200 U | 10,600 U | 9,050 U
Ethylbenzene 1,000 1,000 ug/kg 310 35,600 89,300 10,600 1,030 NA 360 157 83,400 97,700 2,410 667 564 269 226 U
Isopropylbenzene 2,300 2,300 ugkg | 310U 6,670 10,800 1,110 29.8 NA 30.7 27 11,400 10,000 315U 262 U 279U 266 U 226 U
m&p-Xylene -- -- ug/kg 1,350 134,000 | 383,000 53,600 4,200 NA 1,740 1,500 | 385,000 @ 444,000 9,700 2,740 2,360 1,060 564
Methyl-Tert-Butyl-Ether 930 -- ugkg | 310U 281U | 2650U | 249U 54U NA 72U 6.5U 320U | 2,930U | 315U 262 U 279U 266 U 226 U
Naphthalene 12,000 12,000 ug/kg | 310U 6,700 53,600 6,480 191 NA 125 118 71,900 57,800 1,180 425 306 266 U 226 U
n-Butylbenzene 12,000 12,000 ugkg | 310U 12,200 16,400 1,700 19.8 NA 231 50.5 17,400 14,100 315U 262 U 279U 266 U 226 U
n-Propylbenzene 3,900 3,900 ug/kg 412 28,500 40,100 4,220 92.2 NA 92.9 63.3 47,700 34,400 764 262 U 279 U 266 U 226 U
o-Xylene -- -- ug/kg 612 54,900 | 140,000 | 16,400 1,720 NA 554 733 164,000 | 159,000 3,710 1,100 970 411 226 U
p-Isopropyltoluene 10,000 10,000 ugkg | 310U 3,260 3,050 323 54U NA 72U 112 14,800 10,800 315U 262 U 279 U 266 U 226 U
sec-Butylbenzene 11,000 11,000 ug/kg 310U 3,510 4,320 421 71 NA 7.9 23.9 5,390 4,160 315U 262 U 279U 266 U 226 U
Tert-Butylbenzene 5,900 5,900 ugkg | 310U 281U 37,700 249 U 54U NA 72U 6.5U 3,200U | 2,930U | 315U 262 U 279 U 266 U 226 U
Toluene 700 700 ugkg | 310U 19,900 211,000 37,000 5,950 NA 1,460 109 193,000 318,000 11,400 4,030 3,050 690 341
Total VOCs -- -- ug/kg 5,740 | 493,940 1,278,140 172,277 | 15,818.3 NA 5,388.7 | 5,160.7 | 1,450,200|1,466,760 38,764 12,175 10,530 4,390 1,768
Xylene (Total) 260 260 ug/kg 1,962 188,900 523,000 70,000 5,920 NA 2,294 2,233 549,000 603,000 13,410 3,840 3,330 1,471 564
Acenaphthene -- 20,000 ug/kg 75U 40.5 53.1 34.9 241 NA 85U 14.5 171 127 9.9 79U NA NA NA
Acenaphthylene -- 100,000 ug/kg 75U 8.9 82U 8.6 U 89U NA 85U 79U 170 85.1 8.5U 79U NA NA NA
Anthracene -- 100,000 ug/kg 75U 24.8 38.3 13.1 12.3 NA 85U 79U 56.6 41.1 85U 79U NA NA NA
Benz(a)Anthracene -- 1,000 ug/kg 75U 12.9 8.3 8.6 U 89U NA 8.5U 79U 21.5 15.7 85U 79U NA NA NA
Benzo(a)Pyrene -- 1,000 ug/kg 75U 78U 82U 8.6 U 89U NA 85U 79U 85U 8.1U 85U 79U NA NA NA
Benzo(b)Fluoranthene -- 1,000 ug/kg 75U 12 9 8.6 U 89U NA 8.5U 79U 17.7 11.5 85U 79U NA NA NA
Benzo(g,h,i)Perylene -- 100,000 ug/kg 75U 78U 82U 8.6 U 89U NA 85U 79U 85U 8.1U 85U 79U NA NA NA
Benzo(k)Fluoranthene -- 800 ug/kg 75U 9.8 82U 8.6 U 89U NA 85U 79U 11.8 8.1U 85U 79U NA NA NA
Chrysene -- 1,000 ug/kg 75U 8.5 82U 8.6 U 89U NA 85U 79U 16.5 11.3 85U 79U NA NA NA
Dibenzo(a,h)Anthracene -- 330 ug/kg 75U 78U 8.2U 8.6 U 89U NA 8.5U 79U 8.5U 8.1U 8.5U 79U NA NA NA
Fluoranthene -- 100,000 ug/kg 75U 25.1 22.6 8.6 U 16.4 NA 85U 79U 55.9 39.6 85U 79U NA NA NA
Fluorene -- 30,000 ug/kg 75U 53.1 79.7 33 31.4 NA 85U 9.2 238 149 8.5U 79U NA NA NA
Indeno(1,2,3-cd)Pyrene -- 500 ug/kg 75U 78U 82U 8.6 U 89U NA 85U 79U 85U 8.1U 85U 79U NA NA NA
Phenanthrene -- 100,000 ug/kg 75U 32.1 98 37.4 43.6 NA 8.5U 9 209 158 10.4 79U NA NA NA
Pyrene -- 100,000 ug/kg 75U 44.1 29.9 11.3 20.2 NA 85U 14.2 61.9 44.2 85U 79U NA NA NA
Total SVOCs - - - - ug/kg 75U 271.8 338.9 129.7 148 NA 85U 46.9 1,029.9 682.5 20.3 79U NA NA NA

Percent Moisture

%

12.4

14.8

18.6

23.8

24.6

NA

22.7

22.1

19.6

23.9

16.8

13.2

15

Note:

U - Indicates the compound was analyzed for, but not detected.
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Table 3 a ARmD I S Design & Consultancy
for natural and
Summary of Saturated Zone Soil Analytical Results built assets
Focused Groundwater Elevation Investigation Study Summary Report
Cold Springs Northern Terminal
Lysander, New York
O O ) D ab P 0 P 04
o O
amp Dep 8 0 0 b 0 8 8 0 0 8 0 0 6 6 8 8 0 0
Da o o 0 04 b 04 b 04 b 04 b 04 b 04 b 04 b 04 6 04 b 04 04 b 04 04 b 04 b 04
1,2,4-Trimethylbenzene 3,600 3,600 ug/kg 1,640 = 228,000 108,000 11,500 4,840 1,330 102 107 578 1,160 439 52U 331U 268 U 10.5
1,3,5-Trimethylbenzene 8,400 8,400 ug/kg 947 80,800 35,300 3,820 249 172 30.1 30.1 332U 1,500 319U 52U 331U 268 U 20
Benzene 60 60 ug/kg 255U 4,680 3,360 274 U 29.3 96.8 624 1,230 332U 6.4U 319U 52U 331U 268 U 53U
Ethanol - - - - ug/kg | 10,200 U | 14,700 U | 10,600 U 11,000 U| 207 U 224 U 200 U 202U |13,300U 257U [12,800U 209U |13,300U 10,700U| 213U
Ethylbenzene 1,000 1,000 ug/kg 255U 34,300 33,800 2,190 102 145 86.7 87.6 332U 101 319U 52U 331U 268 U 40
Isopropylbenzene 2,300 2,300 ug/kg 255U 5,640 3,640 441 23.8 15.7 5U 51U 332U 327 319U 52U 331U 268 U 53U
m&p-Xylene -- -- ug/kg 2,150 308,000 | 151,000 9,880 443 591 135 218 664 U 59.6 638 U 104 U 663 U 536 U 70.6
Methyl-Tert-Butyl-Ether 930 - - ug/kg 255U 368 U 265 U 274 U 52U 56U 5U 51U 332U 64U 319U 52U 331U 268 U 53U
Naphthalene 12,000 12,000 ug/kg 394 49,800 15,900 2,300 118 141 75.3 71.3 332U 168 319U 52U 331U 268 U 41.4
n-Butylbenzene 12,000 12,000 ug/kg 255U 13,800 5,590 745 31.8 13.4 5U 51U 435 395 844 52U 331U 268 U 53U
n-Propylbenzene 3,900 3,900 ug/kg 255U 18,400 12,700 1,590 81.9 47.8 9.7 9.6 332U 1,190 709 52U 331U 268 U 14
o-Xylene - - - - ug/kg 472 120,000 | 53,700 1,690 74.4 128 140 146 332U 22.5 319U 52U 331U 268 U 45.7
p-Isopropyltoluene 10,000 10,000 ug/kg 255U 14,100 4,640 700 14 23 5U 51U 332U 191 319U 52U 331U 268 U 53U
sec-Butylbenzene 11,000 11,000 ug/kg 255U 4,400 1,750 274 U 13.1 6.5 5U 51U 332U 232 498 52U 331U 268 U 53U
Tert-Butylbenzene 5,900 5,900 ug/kg 255U 368 U 265U 274 U 52U 56U 5U 51U 332U 6.4U 319U 52U 331U 268 U 53U
Toluene 700 700 ug/kg 594 149,000 58,300 943 84.2 223 118 173 332U 6.4 U 319U 52U 331U 268 U 29.1
Total VOCs -- -- ug/kg 6,197 |1,030,920, 487,680 | 35,799 | 6,104.5 | 2,933.2 | 1,320.8 | 2,072.6 1,013 5,346.1 2,490 209U |13,300U 10,700U| 271.3
Xylene (Total) 260 260 ug/kg 2,622 428,000 204,700 11,570 517.4 719 275 364 664 U 82.1 638 U 104 U 663 U 536 U 116.3
Acenaphthene -- 20,000 ug/kg 271 145 89.3 8.8U 79U 85U 8uU 83U 87 81.6 35.6 8uU 85U 78U 8.3U
Acenaphthylene - - 100,000 ug/kg 14.1 14.2 8.4U 8.8U 79U 85U 8uU 83U 42.5 20.9 9.9 8uU 8.5U 78U 8.3U
Anthracene -- 100,000 ug/kg 19.8 53.7 37 8.8U 79U 85U 8uU 83U 711 65.2 17.3 8uU 85U 78U 8.3U
Benz(a)Anthracene - - 1,000 ug/kg 18.2 20 12 8.8U 79U 85U 8uU 83U 36.1 8.6 U 8.1 8uU 85U 78U 8.3U
Benzo(a)Pyrene -- 1,000 ug/kg 16.3 8.3 8.4U 8.8U 79U 85U 8uU 83U 22.7 8.6 U 79U 8uU 85U 78U 8.3U
Benzo(b)Fluoranthene - - 1,000 ug/kg 35.2 17 10.6 8.8U 79U 85U 8uU 83U 57.6 9.9 8.9 88U 85U 78U 8.3U
Benzo(g,h,i)Perylene -- 100,000 ug/kg 8.7 8.1U 8.4U 8.8U 79U 85U 8uU 83U 10.8 8.6 U 79U 83U 85U 78U 8.3U
Benzo(k)Fluoranthene - - 800 ug/kg 34.9 16.9 10.6 8.8U 79U 85U 8uU 83U 38.7 8.6 U 79U 8uU 8.5U 78U 8.3U
Chrysene -- 1,000 ug/kg 14.8 18.9 11 8.8U 79U 85U 8uU 83U 31.9 12.5 79U 88U 85U 78U 8.3U
Dibenzo(a,h)Anthracene - - 330 ug/kg 8.3U 8.1U 8.4U 8.8U 79U 85U 8uU 83U 8.1U 8.6 U 79U 8uU 8.5U 78U 8.3U
Fluoranthene -- 100,000 ug/kg 16.9 48.1 28.9 8.8U 79U 85U 8uU 83U 94.8 28.4 15.5 8uU 85U 78U 8.3U
Fluorene - - 30,000 ug/kg 28.7 235 172 8.8U 79U 85U 8uU 83U 96.4 71.8 56.2 8uU 85U 78U 8.3U
Indeno(1,2,3-cd)Pyrene -- 500 ug/kg 8.3U 8.1U 8.4U 8.8U 79U 85U 88U 83U 8.9 8.6 U 79U 8uU 85U 78U 8.3U
Phenanthrene - - 100,000 ug/kg 15.5 205 134 8.8U 10 8.5U 8U 8.3U 258 349 130 17.5 18.9 13.9 12.2
Pyrene -- 100,000 ug/kg 55.3 70.7 43.5 8.8U 79U 85U 88U 83U 142 70.3 30.8 8uU 85U 78U 8.3U
Total SVOCs - - - - ug/kg 305.5 852.8 548.9 8.8U 10 8.5U 8U 8.3U 998.5 709.6 312.3 17.5 18.9 13.9 12.2

Percent Moisture

%

19.9

18

20.3

241

16.9

22.9

16.8

21.5

17.8

22.2

16.2

16.9

22.9

16.2

19.2

Note:

U - Indicates the compound was analyzed for, but not detected.
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Table 3
Summary of Saturated Zone Soil Analytical Results

A ARCADIS

Focused Groundwater Elevation Investigation Study Summary Report
Cold Springs Northern Terminal
Lysander, New York

Location ID:| CP51 Table 2
Gasoline

CP51 Table 3
Fuel Oil
Sample Depth(ft):| Contaminated | Contaminated

Date Collected: Soils Soils

24 -26 |(26-26.7
Units | 04/11/16 | 04/11/16 | 04/11/16 | 04/12/16 | 04/12/16 | 04/12/16 | 04/12/16 | 04/13/16 | 04/13/16 | 04/13/16 | 04/13/16

Percent Moisture

%

18.1

14.4

16.9

23.9

27.9

16.6

24.4

18.2

18

NA

1,2,4-Trimethylbenzene 3,600 ug/kg . R 305U

1,3,5-Trimethylbenzene 8,400 8,400 ug/kg 53U 6.6 55U 394 101 305U 320U 55U 53U NA NA
Benzene 60 60 ug/kg 53U 30.3 55U 347U 7U 305U 320U 55U 53U NA NA
Ethanol - - -- ugkg | 211U 191U 218U [ 13,900U | 281U | 12,200U 12,800U 219U 210U NA NA
Ethylbenzene 1,000 1,000 ug/kg 53U 23.3 55U 347U 13.5 305U 320U 55U 53U NA NA
Isopropylbenzene 2,300 2,300 ug/kg 53U 48U 55U 812 221 305U 320U 55U 53U NA NA
m&p-Xylene -- -- ug/kg | 10.5U 46.4 109U 695 U 14U 609 U 639 U 10.9 U 10.5U NA NA
Methyl-Tert-Butyl-Ether 930 -- ug/kg 53U 48U 55U 347U 7U 305U 320U 55U 53U NA NA
Naphthalene 12,000 12,000 ug/kg 53U 18 13.8 347U 7U 305U 320U 55U 53U NA NA
n-Butylbenzene 12,000 12,000 ug/kg 53U 48U 55U 1,160 173 305U 320U 55U 53U NA NA
n-Propylbenzene 3,900 3,900 ug/kg 53U 9.5 55U 2,770 486 305U 320U 55U 53U NA NA
o-Xylene -- -- ug/kg 53U 17 55U 347U 7U 305U 320U 55U 53U NA NA
p-Isopropyltoluene 10,000 10,000 ug/kg 53U 48U 55U 347U 62.3 305U 320U 55U 53U NA NA
sec-Butylbenzene 11,000 11,000 ug/kg 53U 48U 55U 707 150 305U 320U 55U 53U NA NA
Tert-Butylbenzene 5,900 5,900 ug/kg 53U 48U 55U 347U 48.6 305U 320U 55U 53U NA NA
Toluene 700 700 ug/kg 53U 10.5 55U 347U 7U 305U 320U 55U 53U NA NA
Total VOCs -- -- ug/kg | 211U 190.3 22.6 5,843 1,512.4 1 12,200U | 12,800 U| 219U 210U NA NA
Xylene (Total) 260 260 ug/kg = 10.5U 63.4 109U 695 U 14U 609 U 639 U 10.9 U 10.5U NA NA
Acenaphthene -- 20,000 ug/kg 8.1U 7.8U 88U 340 42.4 204 8.8U 8U 8.1U NA NA
Acenaphthylene -- 100,000 ug/kg 8.1U 78U 38U 142 14.9 49.7 8.8U 38U 8.1U NA NA
Anthracene -- 100,000 ug/kg 8.1U 78U 38U 45.6 13 53.7 8.8U 8 U 8.1U NA NA
Benz(a)Anthracene -- 1,000 ug/kg 8.1U 78U 88U 8.8U 9.1U 10.7 8.8U 8 U 8.1U NA NA
Benzo(a)Pyrene -- 1,000 ug/kg 8.1U 7.8U 88U 8.8U 9.1U 8 U 8.8U 8 U 8.1U NA NA
Benzo(b)Fluoranthene - - 1,000 ug/kg 8.1U 7.8U 8U 8.8 13.7 17.3 9.5 88U 8.1U NA NA
Benzo(g,h,i)Perylene -- 100,000 ug/kg 8.1U 7.8U 88U 8.8U 9.1U 8 U 8.8U 8 U 8.1U NA NA
Benzo(k)Fluoranthene -- 800 ug/kg 8.1U 78U 88U 8.8U 9.2 11.9 8.8U 8 U 8.1U NA NA
Chrysene -- 1,000 ug/kg 8.1U 7.8U 88U 8.8U 9.1U 11.2 8.8U 8 U 8.1U NA NA
Dibenzo(a,h)Anthracene -- 330 ug/kg 8.1U 78U 88U 8.8U 9.1U 8 U 8.8U 8 U 8.1U NA NA
Fluoranthene -- 100,000 ug/kg 8.1U 78U 88U 19.3 13.4 241 10.4 8 U 8.1U NA NA
Fluorene -- 30,000 ug/kg 8.1U 78U 88U 422 66.9 312 14.8 38U 8.1U NA NA
Indeno(1,2,3-cd)Pyrene -- 500 ug/kg 8.1U 78U 88U 8.8U 9.1U 8 U 8.8U 8 U 8.1U NA NA
Phenanthrene -- 100,000 ug/kg 9.2 8 88U 316 66.2 325 15.7 8 U 8.1U NA NA
Pyrene -- 100,000 ug/kg 8.1U 7.8U 88U 35 12.4 49.7 10.7 8 U 8.1U NA NA
Total SVOCs -- -- ug/kg 9.2 8 38U 1,328.7 252.1 1,069.3 61.1 38U 8.1U NA NA

NA

Note:

U - Indicates the compound was analyzed for, but not detected.

B0090004_0011811100_Focused GW Elevation Invest Study Sum Rpt_Tables 2 and 3
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Focused Investigation Work Plan




Design & Consultancy
for naturaland
built assets

Richard Brazell, PE

Region 7 Regional Spill Engineer

New York State Department of Environmental Conservation
615 Erie Blvd. West

Syracuse, New York 13204

Subject:
Focused Investigation Work Plan

Hillside Road, Northern Terminal Study Area,
Lysander, New York

Dear Mr. Brazell:

Arcadis U.S., Inc. (Arcadis) has prepared this Focused Investigation Work Plan
(Work Plan) for the Northern Cold Springs Terminal (the Northern Terminal) on
behalf of Buckeye and BP. The purpose of this Work Plan is to collect and
evaluate data to assist in determining remedial options and strategies for the

Northern Terminal. The specific objective of the work described in this Work Plan

is to better define subsurface stratigraphy, assess the nature and extent

subsurface impacts within these focus areas, and study the groundwater-surface

water interaction at the Site. This work plan proposes drilling soil borings and

collecting soil samples for analytical testing, installing nested discretely-screened
piezometers, and water-level monitoring. A detailed description of these activities

is provided below. The activities will be conducted in accordance with New York
State Department of Environmental Conservation (NYSDEC) Department of
Environmental Remediation DER-10 (May 2010).

Areas of Investigation

To facilitate a focused remedial effort, the Work Plan has been broken into four
distinctive study areas based on the location of known spills and the results of
previous investigations (see Figure 1). These areas are as follows:

®* Area 1 - Area proximal to monitoring well BMW5
* Area 2 — Former transfer pump area

* Area 3 — Delivery line right of way (ROW) between the two southern
terminals

® Area 4 — Area proximal to monitoring well B18
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Richard Brazell, PE
February 22, 2016

1. Pre-Investigation Activities

Prior to initiating drilling activities public utilities will be marked out by contacting
Dig Safely New York to locate and mark all utilities near the areas of
investigation. A private utility locator will be also be contracted to provide
additional utility mark out in the proposed areas of investigation. In accordance
with Arcadis subsurface clearance policy, each drilling location will also be hand-
cleared to a minimum of 5 feet below ground surface (bgs) before drilling.

Based on information learned from previous site investigations and available
historic facility maps, there are three suspected distributions lines that run north-
south though Area 3. These distribution lines will be uncovered by hand or soft
digging methods at three separate points (northern, middle and southern regions)
to visually verify their location, orientation, and direction. Proposed sample
locations may be adjusted in an east/west direction based on proximity to utilities.

2. Soil Boring and Sampling Activities

This Work Plan proposes a total of 18 soil borings and installation of 6 nested
piezometer pairs (B-101 through B-118 and PZ-101S/D though PZ-106S/D)
throughout the four areas proposed for investigation (see Figure 2). Soil borings
will be advanced using direct-push drilling methods. Soil samples will be
continuously collected from grade to terminal depth using 2-inch diameter 4 or 5-
foot long macrocores liners. Representative soils samples will be collected
approximately every 2-feet and screened for volatile organic compounds (VOC)
using a photo-ionization detector (PID). Soil characteristics will be logged
continuously by a geologist for texture, grains size, moisture content, geologic
origin, and the potential presence of impacts via field instrumentation. Each
boring termination depth will be determined in the field by the on-site geologist
and will be based on field indication of absence of impacts or 10 feet below first
detection of the water table, whichever is shallower. For the purposes of this
investigation field determination of absence of impact will be a detection of
50ppm on a field PID or less. Based on a review of historical data the anticipated
terminal depth of each boring is estimated as follows:

Area 1 — Seven total soil borings, four in the northern portion to approximately
30 feet bgs and three in the southern portion to approximately 20 feet
bgs

Area 2 — Six soil borings to approximately 18 to 20 feet bgs
Area 3 — Five soil borings to approximately 18 to 20 feet bgs
Area 4 — Six soil borings to approximately 22 feet bgs

Soil samples will be collected from each interval and analyzed by PACE
Analytical Services, Inc. in Pittsburgh PA for constituents listed in NYSDEC Policy
CP-51: Tables 2 and 3 (Soil Cleanup Levels for Gasoline and Fuel Oil
Contaminated Soils, respectively). Samples will also be analyzed for methyl-tert-
butyl-ether (MTBE) and ethanol.
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