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ACRONYMS AND ABBREVIATIONS

bgs below ground surface

COD Chemical oxygen demand

cm/sec Centimeters per second

DCE Dichloroethylene

ft Feet

ft/day Feet per day

gpm gallons per minute

in inches

IRM Interim remedial measure

ISCO In-situ chemical oxidation

K Hydraulic Conductivity

LNAPL Light Non-Aqueous Phase Liquid
mg/kg Milligrams per Kilogram

mg/L Milligrams per Liter

ug/L Micrograms per Liter

ng/L Nanograms per liter

NAPL Non-Aqueous Phase Liquid

NORM Naturally Occurring Radioactive Material
NYSDEC New York State Department of Environmental Conservation
NYSDOH New York State Department of Health
ORP Oxidation-reduction potential

PCE Tetrachloroethylene

PFAS Polyfluorinated alkyl substances
PFOA Perfluorooctanoic acid

PFOS Perfluorooctanesulfonic acid

PID Photoionization Detector

PPB Part per Billion

PPM Part per Million

PVC Polyvinyl Chloride

RI/FS Remedial Investigation (RI) and Feasibility Study (FS)
ROD Record of Decision

SCO Site Cleanup Objective

arcadis.com

G:\PROJECT\00266417.0000\Pre-Design Report\Pre-Design Report 7-11-18.docx



SUPPLEMENTAL PRE-DESIGN SUMMARY REPORT

TCA Trichloroethane

TCE Trichloroethylene

TCL Target Compound List

TOC Total organic carbon

USEPA United States Environmental Protection Agency
UST Underground Storage Tank

VC Vinyl Chloride

VOC Volatile Organic Compound
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1 INTRODUCTION

This Supplemental Pre-Design Summary Report (Report) has been developed to summarize the work
completed to further evaluate remedial measure alternatives for the Crown Dykman Site (NYSDEC Site
number 130054) located at 66 Herb Hill Road in the City of Glen Cove, Nassau County, New York (‘Site’,
see Figures 1 and 2). The Report summarizes work completed at the Site between 2015 and 2017 in
support of additional remedial design for the Site, including completion of a supplemental in-situ chemical
oxidation (ISCO) pilot study and supplemental sampling and Site investigation activities, as discussed
below.

1.1  Purpose and Objectives

The New York State Department of Environmental Conservation (NYSDEC) issued a Record of Decision
(ROD) in March 2010 to address the remediation of residual concentrations of tetrachloroethylene (PCE)
and other volatile organic compounds (VOCs) in groundwater, following a 2009 Interim Remedial
Measure (IRM) in which the source area was believed to be excavated and removed. In addition to other
administrative controls, the ROD identified ISCO injection as the preferred remedial alternative to treat the
dissolved-phase chlorinated VOC plume at the Site, using sodium permanganate as the preferred
oxidant. The ROD further specified implementation of an ISCO Pilot Program to support design of the
final ISCO remedy for the Site. Between 2010 and 2014, additional data collected at the Site during
various remedial design pilot programs, and the discovery of a remaining source of PCE beneath the
building slab, suggested that the preferred ISCO approach may need to be expanded or modified. This
Report summarizes activities undertaken to further investigate and evaluate potential modifications to the
preferred ISCO remedial approach described in the ROD.

In addition, in the Autumn of 2017, additional groundwater sampling at the request of the NYSDEC
suggested the presence of Poly-fluorinated Alkyl Substances (PFAS) in groundwater at levels exceeding
the United States Environmental Protection Agency (USEPA) health advisory level of 70 nanograms per
liter (ng/L). This Report provides data and conclusions on the presence and distribution of PFAS in
groundwater at the Site.

1.2 Summary of Previous Investigations and Activities

During the period of 1987 to 2009, several investigations to determine the environmental conditions at the
one-acre Class 2 Inactive Hazardous Waste Site were performed by the Nassau County Department of
Health, the property owner, and the NYSDEC (EEA, 1991; 1996; 1997a; 1997b; Weston, 1997; EEA,
1999; 2000; Walden, 2006; Malcolm Pirnie, 2006; 2009a; 2009b). These investigations identified the
presence of soil and groundwater contaminated with PCE and associated degradation products, 1,1,1-
trichloroethane (TCA), toluene and xylene, associated with historic activities at the Site.

Underground storage tanks (USTs) formerly containing solvents and gasoline were removed from the Site
in the early 1990s. In 2005 an IRM was undertaken to remove and dispose of approximately 2,200 tons
of contaminated soil from beneath the southern portion of the main building’s floor slab (Walden
Associates, 2006). Post-removal soil samples taken from the southwestern corner of the excavation,
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near the building’s footing, indicated the presence of PCE at concentrations of 290 parts per million (ppm)
(Walden Associates, 2006). A Post-IRM remedial investigation (RI) identified residual soil and
groundwater contamination, including a plume that extended off Site to the south and southwest (Malcolm
Pirnie, 2009a).

A soil vapor extraction (SVE) sub-slab system was installed under the main building during additional IRM
work in 2005 (Walden Associates, 2006). Additional IRM work was completed in 2009, including the
installation and operation of an SVE system at the Site, connected to the previous sub-slab SVE piping
(Malcolm Pirnie, 2009a) to mitigate potential soil vapor intrusion issues associated with the remaining
contamination.

Based on a Remedial Investigation/ Feasibility Study (RI/FS) completed for the Site in 2009 (Malcolm
Pirnie, 2009a; 2009b), the NYSDEC issued a ROD in March 2010 to address the remediation of the
remaining Site contamination. The ROD required ISCO of the groundwater plume area with the highest
concentrations of chlorinated VOCs, which are present in the southwestern portion of the Site. To
accomplish this objective, the ROD included a provision for “an in-situ chemical oxidation pilot test to
determine the necessary injection parameters” to be included in the Site’s remedial design. The ROD also
included a provision for continued operation of the existing SVE system to mitigate the potential for soil
vapor intrusion within the main building.

In November 2010, the NYSDEC retained Arcadis/Malcolm Pirnie, Inc. (Arcadis) to develop the design for
ISCO to address contamination in the dissolved-phase plume area, as well as the other remedial
elements identified in the ROD. Arcadis evaluated the existing data obtained from various historical Site
investigations (EEA, 1991; 1996; 1997a; 1997b; Weston, 1997; EEA, 1999; 2000; Walden, 2006; Malcolm
Pirnie, 2006; 2009a; 2009b) and developed and implemented an initial ISCO pilot test study in support of
the final remedial design for the Site (Arcadis/Malcolm Pirnie, 2012a; 2012b).

The pilot program implemented in 2012 included injection of a 4-percent sodium permanganate into the
subsurface at the Site using a proprietary injection technology developed by Badger Technologies, Inc.
(Badger), which utilized an alternative slotted injection nozzle method (Arcadis/Malcolm Pirnie, 2012a;
2012b). As an alternate delivery technique, the ISCO pilot program also assessed application through
injection into an existing monitoring well at the Site. The pilot program concluded that the stratigraphy and
heterogeneity of subsurface materials limited the applicability of Badger injection technology at the Site
for full-scale implementation. The alternate delivery methods evaluated during the pilot test (slotted tip
injection and well injection) were generally unsuccessful at introducing permanganate to the subsurface.
Therefore, evaluation of additional techniques for ISCO implementation, including injection through
purpose-built injection wells, was recommended by the NYSDEC.

During the summer and fall of 2013, a second ISCO pilot program was completed using sodium
permanganate injection techniques via injection wells. The second ISCO pilot study included injection of
approximately 5,170 gallons of 4-percent sodium permanganate over a period of seven days into two
purpose-built injection wells (shallow and deep). The work performed, and the results and conclusions
are documented in the Crown Dykman Pre-Design Investigation Report (Arcadis, 2014). The results of
the pilot study concluded that introduction of sodium permanganate to the subsurface via purpose-build
injection wells would be an effective technology to implement the ISCO strategy presented in the ROD for
the Site.
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The results of the second ISCO pilot also suggested that a continuing groundwater source of chlorinated
VOCs was present beneath the main building, within the footprint of the 2005 IRM excavation area
(Walden Associates, 2006). Therefore, supplemental investigation work was performed during the
summer of 2014, including additional soil and groundwater sampling to further assess the chlorinated
VOC source area. Soil sampling results during the July 2014 supplemental investigation indicated that
PCE concentrations indicative of non-aqueous phase liquid (NAPL) are present in the soil and
groundwater below the southwestern portion of the building. In addition to chlorinated VOCs, petroleum
compounds, including ethylbenzene and xylenes, were present in soil samples from all four boring
locations within the building footprint. The study concluded that the low groundwater gradient beneath
this portion of the building, and the continued presence of a potential source of PCE in the vicinity, is
contributing to the continued presence of chlorinated VOCs in both soil and groundwater beneath the
building and in downgradient areas. This area provides a continuing a source for the chlorinated VOC
groundwater plume that must be addressed in the overall Site remedy.

The supplemental investigation further concluded that the presence of a continuing source area would
undermine the effectiveness of a downgradient ISCO remedy for dissolved-phase constituents and would
likely lengthen the remedial timeframe if not addressed (ARCADIS, 2014). A second ISCO pilot was
completed to assess the efficacy of sodium permanganate injections directly within the presumed PCE
source to effectively treat and reduce source area, as further summarized herein.
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2 SITE DESCRIPTION AND PHYSICAL CHARACTERISTICS

2.1 Description of Site and Vicinity

The Site (Figure 2) is an approximately one-acre commercial property occupied by a former laundry and
dry-cleaning facility, which is now used as an automotive repair shop and a commercial, water-based
laundry. The main building consists of a single-story brick and block structure, which is constructed on a
concrete slab, with no basement or crawl-space present beneath the building.

The Site is bordered on the south and west by Parcels A and B, respectively, of the former Li Tungsten
industrial facility, which are now vacant properties under redevelopment. The Site is bordered to the
north and east by a vacant lot that was occupied by the former Konica-Minolta industrial facility. An
access road to the former Konica-Minolta facility, now owned by the City of Glen Cove, is present along
the western boundary of the Site between the Site and the Former Li Tungsten Parcel B (Figure 2).

The surrounding Garvies’ Point area to the west and immediately south of the Site are former industrial/
commercial properties associated with Li Tungsten and other businesses. These properties are currently
undergoing separate remedial actions and commercial/residential redevelopment programs.

2.2 Surface Topography and Surface Water Features

The ground surface of the undeveloped portions of the Site exhibit a gradual slope downward from north
to south, with a retaining wall along the southern portion of the Site where the ground surface drops off
approximately three to four feet near Herb Hill Road. The section of Herb Hill Road near the Site
occupies a low-lying area that frequently floods after precipitation events.

A small wetland area is present at the southern end of the former Li Tungsten Parcel B, and a flooded
drainage ditch is present along the northern side of Herb Hill Road at the southern edge of the Site. A
small concrete structure is present at the eastern extent of the ditch, from which water flows throughout
most of the year (Figure 2).

2.3 Regional and Site Geology

Surficial geology in the vicinity of the Site consist of deposits associated with the Harbor Hill ground
moraine, which at the Site is represented by zones of fine to medium sand, medium to coarse sand, and
silty sand with silt lenses (Figure 3). The Harbor Hill ground moraine is typically five to 10 feet thick, with
some deposits up to 40 feet thick. Upper Pleistocene age deposits associated with the Ronkonkoma
glaciation are deposited beneath the Harbor Hill ground moraine deposits. The Ronkonkoma layer
consists of interlayered glacial till and outwash deposits, which are not observed at the Site. The glacial
sediments associated with both layers range in thickness from less than 10 feet to over 200 feet in the
northern part of Long Island (Kilburn and Krulikas, 1987).

At the Site, the saturated thickness of the moraine units generally decreases from north to south, with the
upper sand and silty sand units generally extending to a depth of approximately 35 feet below ground
surface (bgs) at the northern portion of the Site to approximately 15 feet bgs south of Herb Hill Road.
However, in the vicinity of monitoring well cluster MW-1/1D (boring location SB-14), the saturated aquifer
thickness increases where the moraine deposits extend to approximately 43 feet bgs (Figure 3) into an
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apparent trough in the underlying clay unit. The moraine units at the Site are generally heterogeneous,
with numerous fluvial channels (coarse gravel and sand) cutting through the medium to fine moraine
sands. These gravel channels represent preferential groundwater flow paths where saturated. One such
gravel layer is present along the western edge of the main building in the vicinity of MW-13, IW-1S, MW-
26, MW-27, and MW-28 (Figure 3), generally between 18 and 20 feet bgs. The gravel channel present in
this area consists of medium to coarse gravels in a coarse sand matrix, contrasting significantly with
surrounding material that consists primarily of medium to fine sands and occasional silty sand zones.

Beneath the moraine deposits is an extensive confining unit (Port Washington clay) comprised of clay,
silt, and a few layers of sand that correlates to the Pleistocene and Holocene epochs (Kilburn, 1972).
Figure 4 depicts the elevation of the top of the Port Washington confining unit in the vicinity of the Site,
based on Site boring data from the Pilot Study and past investigation data. As shown on Figure 4, boring
data from wells intersecting the Port Washington clay unit indicates the presence of a northeast to
southwest oriented depression (trough) in the clay underlying the southern portion of the Site (also, see
cross-section, Figures 3a and 3b).

Underlying the moraine sediments and Port Washington clay in the vicinity of the Site are unconsolidated
deposits associated with the Raritan Formation. The lower unit of the Raritan Formation is the Lloyd
Sand Member, which is up to 125 feet thick in this portion of Long Island. The Lloyd Sand lies above the
bedrock, which is encountered at depths of up to 400 to 500 feet below mean sea level (Smolensky et al.,
1989).

2.4 Hydrogeology and Groundwater Flow

During 2008, slug tests were completed to evaluate the hydraulic conductivity (K) of the fine sand and
silty sand water-bearing units in the vicinity of the Site. These tests utilized on-Site wells MW-1, MW-1D,
MW-2, MW-3, MW-4, MW-7, MW-10S and MW-10D, and off-Site wells GM-9, MW-9 and MP-20 (Malcolm
Pirnie, 2008). The slug tests included rising-head tests in wells screened across the water table, and
both rising- and falling-head slug tests in wells screened below the water table. As shown in Table 1,
hydraulic conductivity values resulting from slug test analysis ranged from an average of 82 ft/day (2.89 x
10-2 cm/sec) in GM-9, to 0.4 ft/day (1.46 x 10-4 cm/sec) in MW-9.

Groundwater levels at the Site range from approximately 5 to 7 feet below grade in the vicinity of the
building. Groundwater levels become shallower along the southern Site boundary near Herb Hill Road,
where the ground level drops abruptly to the south of a retaining wall. Water levels within this area are
generally 2-3 feet below the ground surface, with occasional perched water just below the surface.
Frequent seeps occur at the MW-1/1D/1DD well cluster, with well MW-1 occasionally full. The drainage
swale along the north side of Herb Hill Road at the southern boundary of the Site is frequently wet, and
phreatic vegetation has been observed there in the past. As shown by the potentiometric groundwater
contours presented on Figure 5, groundwater generally flows southerly and southwesterly toward Glen
Cove Creek, at the southern edge of the former Li Tungsten Parcel A. The groundwater gradient slightly
decreases beneath the southwestern portion of the building and steepens slightly between the building
and Herb Hill Road. Heads in the monitoring well clusters at the southern portion of the Site (MW-10S/D,
MW-23S/D, MW-25S/D, and the MW-1/1D/1DD cluster) indicate a downward head gradient indicating
downward groundwater flow into the clay trough.
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Dewatering associated with on-going redevelopment of the former Li Tungsten Parcel B began during the
latter half of 2017. This dewatering is anticipated to alter groundwater flow patterns by redirecting more
flow off Site toward the southwest and west. Proposed road and utility reconstruction work on Herb Hill
Road may require limited dewatering to re-locate underground utilities within the right-of-way. While the
dewatering is anticipated to be transient, the effect on Site flow patterns and contaminant movement will
likely be significant and has not yet been fully evaluated.
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3 SOURCE AREA ISCO PILOT STUDY

Field work associated with the Source Area ISCO Pilot (Source Pilot) was completed between November
2015 and March 2016. The work completed for the Source Pilot included installation of two additional
injection wells within the southwest corner of the main building, additional injection of sodium
permanganate, and post-injection groundwater monitoring, as summarized below.

3.1  Summary of Completed Work

3.11 Injection Well Installation and Development

During October 2015, two injection wells (IW-02 and IW-03) were installed in the vicinity of MW-27 and
MW-28, within the southwestern portion of the main building, as shown on Figure 3 and Figure 6. During
drilling, soil samples were collected continuously from the surface to the total boring depth. The soil
samples were screened using a photo-ionization detector (PID) from the surface to the total depth of the
boring. Soil boring logs and well construction details are provided in Appendix A. Soil was sampled from
each boring as a grab sample from the interval where the PID indicated the maximum presence of volatile
constituents. The two soil samples were sent to TestAmerica Laboratory in Buffalo, New York, and
analyzed for TCL VOCs by USEPA Method 8260B.

Both injection wells were constructed in similar fashion, as shown in the well construction details in
Appendix A. The wells consisted of a 10-foot screened interval, constructed with 2-inch diameter
stainless-steel screen (continuous wire-wound type, 0.010-inch slot size). A #00-morie sand filter was
emplaced around the screen to approximately 2 feet above the well screen, with a 2-foot layer of fine
(choker) sand installed in the annulus above the sand filter. A 2-inch diameter steel riser was installed
above the screen to the surface and was grouted in place using a neat cement grout to the surface. Well
IW-02 was screened approximately 10 to 20 feet bgs, and IW-03 was screened from approximately 9 to
19 feet bgs.

Both injection wells were developed to improve their hydraulic characteristics by using a surge block and
check valve for simultaneous purging of washed fines. To assess the effectiveness of the development
process, the wells were periodically pumped, and their hydraulic response evaluated. The well
development logs are provided in Appendix A.

3.1.2 Baseline Groundwater Sampling

Baseline groundwater sampling was completed during November 2015, after completion of injection well
installation and development. Baseline sampling included monitoring wells within the building in the
vicinity of the presumed source area, and monitoring wells both upgradient and downgradient of the
building source area, as shown on Figure 7.

The wells were sampled using the USEPA'’s low-flow methodology. Prior to collecting a sample,
groundwater parameters, including turbidity, pH, ORP, temperature and conductivity were monitored
using a multi-parameter water quality instrument, and recorded until parameters stabilized, or at least
three well volumes were purged from the well. Groundwater samples from the monitoring wells were
provided to TestAmerica in Buffalo, New York for analysis of Target Compound List (TCL) VOCs using
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USEPA Method 8260C. The baseline sampling event included sampling a total of 33 wells on the Site
and adjacent Parcels A and B. Well purge logs for the baseline sampling event are provided in Appendix
B; laboratory analytical reports are provided in Appendix C.

As shown on Figure 7, and summarized in Table 2, the results of the 2015 baseline sampling indicate a
similar distribution of chlorinated VOC contaminants to previous investigations, with high concentrations
near the southwestern corner of the building, beneath the building floor slab.

313 Source Area Pilot Injections

The ISCO Source Area Pilot was completed during early December 2015. Injection data and Daily Field
Reports are provided in Appendix D. The injection of the 4-percent sodium permanganate solution into
the two injection locations (IW-02 and IW-03) was accomplished using a temporary injection skid
consisting of a solution tank, mixing tank, injection diaphragm pump and compressor, injection manifold,
and flow meters, as shown on Figure 8. Potable water was obtained from a hydrant present on the
opposite side of Herb Hill Road from the Site, connected to a fire hose through a backflow preventer.

A total of 4,816 gallons of 4-percent solution were injected into well IW-02, with the remaining 4,525
gallons injected into well IW-03, resulting in a total of approximately 9,341 gallons injected between the
two injection points in 22 total batch injections (see Table 3 and Appendix D). A maximum injection rate of
up to approximately 1.5 to 1.6 gpm was achieved in wells IW-03 and IW-02, respectively. At the end of
the injections, the sodium permanganate containers and injection equipment were rinsed, and the rinsate
injected into well IW-01S, which is outside of the building and immediately downgradient of the source
area.

As shown on Figures 9a and 9b, monitoring of water levels and visual assessment of well water using
bailers in adjacent wells during the injection did not immediately indicate the presence or entrance of
sodium permanganate into adjacent wells. Subsequent post-injection of downgradient monitoring
locations indicated effective distribution of sodium permanganate in the subsurface (Figure 10).

314 Post-Injection Monitoring and Sampling

Two post-injection groundwater monitoring and sampling events were completed between January 2016
and March 2016, representing 1-month and 3-month post-injection sampling intervals, respectively. As
shown on Figure 11, the sampling group for these post-injection sampling events consisted of those wells
immediately donwgradient from the injection locations, and those within the building.

Prior to sampling, a water sample was removed from the well using a disposable bailer to assess if
sodium permanganate was present within the well. Wells where the presence of sodium permanganate
was observed were not sampled. The wells were sampled using the USEPA'’s low-flow methodology; prior
to collecting a sample, groundwater parameters, including turbidity, pH, ORP, temperature and
conductivity were monitored using a multi-parameter water quality instrument, and recorded until
parameters stabilized, or at least three well volumes were purged from the well. Groundwater samples
were sent to TestAmerica Laboratories in Buffalo, New York for analysis of VOCs using USEPA Method
8260C. Sixteen wells were sampled during the 1-month post-injection sampling event, and 18 wells were
sampled during the 3-month post-injection sampling event. Well purge logs for the 1-month and 3-month
sampling events are provided in Appendix B; laboratory analytical reports are provided in Appendix C.
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As discussed below in Section 3.2, the planned 6-month and 9-month sampling rounds were not
completed due to the initial post-injection monitoring results.

3.2 Pilot Study Results

A summary of analytical results for the post-injection sampling rounds is shown on Figure 11, along with
wells showing a visual presence of permanganate (in purple). As shown in Figure 11, injection in wells
IW-02 and IW-03 was generally effective in distributing sodium permanganate within and downgradient of
the source area, with sodium permanganate observed as far as MW-24, approximately 60 feet
downgradient, after just one month. However, permanganate was not observed in well MW-13, which is
located less than 30 feet from the injection area. Concentrations of PCE at MW-13, which increased from
the baseline to a maximum of 4,100 ug/L during the 1-month sampling event persisted through to the 3-
month event at 3,500 ug/L (Figure 11). This is suggestive of heterogeneity in the subsurface geology
resulting in preferential flow pathways that confound the even distribution of injectate in the subsurface.
Such observations are consistent with previous injection pilot studies (Arcadis/Malcolm Pirnie, 2012b;
Arcadis, 2014).

After analysis of the subsequent post-injection groundwater sampling events, reduction of chlorinated
VOC mass was not evident in the groundwater analytical results from the source area and Site areas
down-gradient of the injections. In wells where groundwater monitoring initially showed the presence of
permanganate, or slight decreases in contaminant concentrations, later analytical data suggested
rebound of contaminant concentrations to near baseline levels. These include IW-01S, which showed the
presence of sodium permanganate during the 1-month sampling round (Figure 11) but yielded
concentrations of PCE and related degradation compounds during the subsequent 3-month sampling
event (Figure 11). Based on these data, subsequent post-injection sampling intervals originally planned
for 6- and 9-month post injection periods were postponed pending additional remedial design evaluation.

However, as discussed in Section 4.2.2, virtually all of wells containing sodium permanganate during
either the 1-month or 3-month post-injection monitoring events (January 2016 and March 2016,
respectively) again had concentrations of PCE and related degradation products present at
concentrations exceeding their respective New York State Class GA standards during the most recent
synoptic sampling event in November 2017 (see Section 4.4.2, below). These data support the
conclusion that ISCO injection within the source area merely temporarily suppressed the concentrations
of dissolved-phase constituents but did not have sufficient volume, contact, or residence time to provide
effective reduction of contaminant mass in soil or groundwater within the source area.
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4 SUPPLEMENTAL SITE INVESTIGATIONS

At the request of the NYSDEC, Arcadis completed additional investigation of the source area to facilitate
design the design of the remedy. The supplemental investigations included further assessment of
underground drainage facilities at the Site, replacement well installations and groundwater sampling, and
assessment of the presence and distribution PFAS in groundwater, including perfluorooctanesulfonic acid
(PFOS) and perfluorooctanoic acid (PFOA). In addition, due to the proximity of the Site to the former Li
Tungsten processing facility, additional sub-surface radiological screening (gamma) was also performed
in conjunction with replacement well installations and groundwater sampling activities.

4.1 Assessment of Underground Drainage Systems

During July 2017, and again in September 2017, Arcadis assessed the laundry facility process water
impoundment and discharge system present at the Site. This included interviews with Site personnel,
visual assessment of the system, limited geophysical evaluation using ground-penetrating radar (GPR),
and limited analytical sampling of impounded water within the system and adjacent monitoring wells, as
summarized below and in Section 4.2.4.

The Site drainage system features were visually assessed, and Site personnel were interviewed to
ascertain the function and layout of the system components. According to Site personnel, laundry process
water containing residual laundry detergent discharged from the laundry machines collected in concrete
sump present within the building, then discharged through a trench in the main laundry area into a 6-inch
diameter buried pipe (Figure 12). The water was then conveyed through the pipe to a concrete culvert at
the front of the building. Visual inspection of the culvert at the front of the building suggested that the
culvert drained toward both the south and west, beneath and along Herb Hill Road. Subsequent
geophysical evaluation of the area during October 2017 using underground utility equipment, including
ground penetrating radar (GPR) and electromagnetic (EM) techniques, identified the discharge line, along
with other utilities present at the front of the Site, as shown on Figure 12.

The information obtained during the assessment was insufficient to draw any conclusions about the
facility drainage system and potential connections to municipal systems, and further investigation would
be necessary to fully evaluate the on-Site system.

4.2 Monitoring and Sampling

421 Monitoring Well Replacements

Based on the preliminary groundwater PFAS sampling, it was clear that the upgradient groundwater
monitoring wells at the northern boundary of the Site (MW-3, MW-4, and MW-5) needed to be located,
assessed, and replaced if necessary. Based on past Site monitoring events, MW-3 had not been located,
and was presumed defunct, as was MW-5, which was apparently buried beneath a large rubble pile
present along the Access Road. MW-4 appeared to be filled with sand washed into the damaged
wellhead.

During October 2017, Arcadis replaced wells MW-4 and MW-5 (with wells MW-4R and MW-5R,
respectively), and located well MW-3, which was deemed to be viable with some modifications and
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repairs to the wellhead. The two replacement monitoring wells were constructed as the existing wells,
with 10-foot, 0.010-inch machine-slotted polyvinyl chloride (PVC) well screens, and Schedule 40 PVC
risers. Well MW-5R was completed with an approximately 2-foot above-ground protective casing. Well
MW-4R was completed as a flush-mount wellhead, due to its location in the middle of a driveway
accessing the rear of the building. However, the concrete pad was installed slightly above the pavement
level in attempt to limit siltation of the curb box or well. Well construction logs for the replacement
monitoring wells are provided in Appendix A. As the wells were replacement wells, the borings were not
sampled or logged. The wells were developed using over-pumping methods to clear fine material from
the well and rinse the filter mater emplaced around the well screen.

4.2.2 Synoptic Groundwater Sampling

A synoptic groundwater sampling round was completed at the Site during October 2017, after installation
of replacement monitoring wells (MW-4R and MW-5R) at the northern end of the Site (Figure 13). The
sampling scope included all viable Site wells, and those downgradient, off-Site monitoring wells included
in previous sampling events (MW-9, MW-24, GM-9, GM-1, and MP-20), as shown on Figure 13.
However, as shown on Figure 13, these off-Site wells could not be sampled. The wells on the former Li
Tungsten parcels were reportedly abandoned in-place, and well MW-24 could not be found. Additionally,
Site well MW-12 was missing, and presumed buried by dirt and debris in the area. Attempts to locate the
well using a metal detector were not successful. Site wells MW-22S/D were also missing and presumed
destroyed by vehicle traffic.

The wells were sampled using USEPA'’s low-flow methodology. Prior to taking a sample, groundwater
parameters, including turbidity, pH, ORP, temperature and conductivity were monitored using a multi-
parameter water quality instrument, and recorded until parameters stabilized, or at least three well
volumes were purged from the well. Groundwater samples from the monitoring wells were provided to
TestAmerica in Buffalo, New York for analysis of:

e TCL VOCs using USEPA Method 8260C; and,
e PFAS Using USEPA Method 537 (Modified).

The analytical results are summarized on Figure 13 (VOCs) and Figure 14 (PFAS), and in Tables 5 and 6
for VOCs and PFAS, respectively. Well purge logs for the synoptic sampling event are provided in
Appendix B; laboratory analytical reports are provided in Appendix C.

The results of the 2017 synoptic groundwater sampling indicate a similar distribution of chlorinated VOC
contaminants to previous investigations, with relatively high concentrations near the southwestern corner
of the building, beneath the building floor slab. PCE and/or related degradation products were present in
31 of the 36 monitoring wells at concentrations exceeding their respective New York State Class GA
standards or guidance values (Figure 13b). Elevated concentrations of chlorinated VOCs and other
constituents were again present in wells where sodium permanganate was observed during the 1-month
and 3-month post-injection monitoring events. These included both injection wells IW-02 and IW-03
(vielding concentrations of PCE at 3,800 pg/L and 1.9 ug/L, respectively, and cis-1,2-DCE at 14,000 nug/L
and 1,400 ug/L, respectively), and monitoring wells MW-27 (including concentrations of PCE at 140,000
ug/L, and cis-1,2-DCE at 50,000 pg/L) and MW-28 (including concentrations of PCE at 1,500 ug/L, and
cis-1,2-DCE at 28,000 pg/L) within the presumed source area (Figure 13b).
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Petroleum-related compounds were also present in samples from 9 of the 36 monitoring wells at levels
exceeding their respective New York State Class GA standards or guidance values (Figure 13 and Table
5). In addition, methylene chloride and isopropylbenzene were present in groundwater samples at
concentrations exceeding their respective New York State Class GA standards (Figure 13). The greatest
concentrations of petroleum-related compounds in groundwater were in wells MW-8 and MW-11, at the
western side of the Site, and MW-14R within the main building (Figure 13a), with benzene at 21 pg/L
(MW11, based on sample dilution), toluene at 120 pg/L (MW-14R, based on sample dilution),
ethylbenzene at 120 ug/L (MW-8, based on sample dilution), and total xylenes at 1,100 ug/L (MW-8,
based on sample dilution). These are consistent with past groundwater sampling results at the Site.
During the October 2017 sampling round, a measurable thickness of Light NAPL of approximately 1 foot
was measured in well MW-8.

PFAS were detected in all the Site wells sampled during the synoptic round. As shown and in Table 7, a
range of PFAS were present in a majority of the wells sampled. Concentrations of PFOA and PFOS
generally represent the greatest PFAS constituent concentrations, with the greatest concentrations in
wells at the western portion of the Site (Figure 14). With the exception of wells MW-2 and MW-4R, all
monitoring wells had at least one PFAS constituent concentration exceeding the USEPA Drinking Water
Health Advisory level of 70 ng/L. PFOS concentrations were generally greater than those of other PFAS
constituents, with concentrations ranging from 15 ng/L at well MW-2 to 1,800 ng/L (or, 1.8 ug/L) at well
MW-11 (Figure 14a). Concentrations of PFOS and PFOA exceeding the USEPA Health Advisory level of
70 ng/L were present at upgradient Site boundary wells, with PFOA in MW-3 and MW-5R at 310 and 120
ng/L, respectively, suggesting the presence of an upgradient, off-site source for some PFAS (Figure 14a).
PFAS concentrations in samples from MW-7 (PFOS at 150 ng/L) and MW-23S (PFOS at 94 ng/L) at the
southern Site boundary were generally consistent with those from the July 2017 preliminary sampling in
those wells (260 and 63 ng/L, respectively).

423 1,4-Dioxane screening

During April 2018, additional sampling was performed at the Site to screen for the presence of 1,4-
Dioxane in groundwater. As shown on Figure 15, the screening included sampling groundwater from eight
locations (MW-1D, MW-2, MW-3, MW-4, MW-7, MW-11, MW-14R and MW-18). To prevent possible
interference from high concentrations of chlorinated VOCs in wells within the groundwater source area,
wells outside of that area were selected for screening. The groundwater samples were analysed for low-
level analysis of 1,4-Dioxane using USEPA Method 8270 SIM, which performs better in the presence of
chlorinated VOCs. The samples were sent to TestAmerica in Buffalo, New York for analysis.

The analytical results are summarized on Figure 15. Well purge logs for the 1,4-Dioxane screening
sampling event are provided in Appendix B; laboratory analytical reports are provided in Appendix E. The
data for 1,4-Dioxane is preliminary, pending data validation by a third-party laboratory data validator. As
shown on Figure 15, low-level detections of 1,4-Dioxane were present in samples from six of the eight
wells, ranging from an estimated value of 0.13 ug/L in well MW-4R to 0.69 ug/L in well MW-1D.

424 Drainage System Sampling and Analysis

During the July 2017 Site visit to ass the on-Site drainage system (Section 4.1), two groundwater samples
(Monitoring Wells MW-7 and MW-23S) and three drainage system effluent liquid samples were collected
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for analysis of PFAS using USEPA Method 537 (Modified). The effluent samples were collected from the
concrete sump, interior trench, and standing water in the concrete culvert near Herb Hill Road (Figure
12). The samples were sent to TestAmerica in Buffalo, New York for analysis. The analytical results are
summarized on Table 4 and Figure 12. The laboratory analytical report for the drainage system sampling
is provided in Appendix C.

The results of the sampling analysis for the on-Site drainage samples were generally inconclusive. As
shown on Figure 12 and in Table 4, the results of the on-site drainage system indicated the presence of
PFAS in all of the analytical samples, with only the groundwater samples from MW-7 yielding PFAS
concentrations exceeding the USEPA 70 ng/L drinking water health advisory level (PFOA at 76 ng/L and
PFOS at 260 ng/L). However, the presence of PFAS in a sampling equipment blank suggested that
some PFAS results may be from potential cross-contamination of groundwater samples, despite rigorous
decontamination procedures prior to, and between, each sample collection. In addition, the groundwater
sampling results indicate that PFAS compounds are present in upgradient areas of the Site and at the
property boundary, indicating an off-site source for the PFAS compounds. Therefore, no relationship
between the Site drainage system and PFAS compounds in groundwater is discernible from the
assessment; further investigation would be necessary to draw any conclusions.

4.3 Supplemental Radiological Assessment

As discussed in Section 2, the Site is adjacent to the former Li Tungsten Corporation facility, a Superfund
Site which processed ore and scrap tungsten concentrates to produce metal tungsten. Historically,
tailings from the Li Tungsten Corporation including ore residuals containing naturally occurring radioactive
material (NORM) were deposited on the former Li Tungsten facility and on Captain’s Cove- a local area
on the Glen Cove Creek approximately 700 feet from Li Tungsten on Garvies’ Point Road. Therefore, at
the request of the NYSDEC, Arcadis preformed a subsurface gamma radiological screening at two
temporary monitoring points (RAD-1 and RAD-2) located in the northern portion of the Site (Figure 2).
The survey was completed in October 2017, in conjunction with on-going Site well installations and
groundwater sampling activities as described in Section 4.2.

4.3.1 Methodology

Due to the small volume of soils generated during soil boring and sampling, it is likely that changes in
gamma counts from background may not be detected by screening soil cuttings during monitoring well
installations. Therefore, a down-hole gamma screening methodology was used to screen the subsurface,
as summarized below. The down-hole method investigates a significantly larger volume of material than
the screening of cuttings, by detecting gamma rays from a surrounding sphere of soil approximately 12
inches in diameter at each sample interval. Therefore, if there is a thin layer of NORM-contaminated soil,
the count rate will increase as the probe “sphere” comes into proximity of the contaminated soils. The
count rate increases to a maximum as the probe goes through the contaminated layer and slowly
decreases as the detector moves deeper into the subsurface. This method provides greater confidence in
the screening results.

The temporary monitoring points consisted of a one-inch diameter PVC tube installed in a direct-push soil
boring to 20 feet bgs. Soil boring data from the Site indicate that material below this depth is consistent
with naturally-emplaced sediments. The PVC extended from the surface to the bottom of the boring and

arcadis.com
G:\PROJECT\00266417.0000\Pre-Design Report\Pre-Design Report 7-11-18.docx 13



SUPPLEMENTAL PRE-DESIGN SUMMARY REPORT

was capped on the bottom to prevent water intrusion. The borings were not logged when advanced,;
however, available data from adjacent soil borings and monitoring wells were reviewed to assist in the
interpretation of the screening results.

At each monitoring point, a thin gamma scintillator probe (Ludlum model 44-62 gamma probe) coupled to
a Ludlum model 2350 data logger, was lowered, and a 30 second count rate reading was recorded at six-
inch intervals from surface to the total depth of 20 feet bgs. As a check, the probe was sometimes raised
to a prior depth and a second log recorded. At the completion of the survey, the temporary PVC casing

was pulled, and the borings were allowed to collapse. The field Gamma Logs are provided in Appendix F.

4.3.2 Gamma Screening Results

As shown in the data from monitoring point RAD-1 (Appendix F), the count rate varied between
approximately 400 and 900 counts per 30 seconds. This reflects normal background variations and is
due to natural variation in the sand, clay and soils layers of Long Island. Clay typically is slightly elevated
in NORM compared to sand, and the soils at 8 to 10 feet bgs or 19 to 20 feet bgs likely contain more clay
then other volumes.

Results for monitoring point RAD-2 (Appendix F) indicated a different condition. Results to a depth of 4
feet bgs are similar to the prior monitoring point. Then the count rate rapidly decreases to 7 feet and
remains low to the bottom of the monitoring point at 20 feet bgs. Soil boring data indicates the presence
of clayey silts and sands from a shallow depth (4-6 feet bgs) to approximately 30 feet bgs. In the vicinity
of RAD-2, the subsurface deposits are more characteristically medium to coarse sands with some gravel
and are more porous and saturated. The reduction in the count rate is likely due to saturated sandy soils,
with fewer silts and clays present. The presence of a greater volume of water in the subsurface can also
act as a shield, attenuating gamma rays from nearby volumes by a factor of three to four. During the
investigation the probe, which was at approximately 10 feet bgs, was brought up to 3 feet bgs and a
second survey point completed. The agreement of the readings with the first run indicated the probe was
counting properly. Although the gamma counts per 30 seconds were low from approximately 7.5 to 20
feet bgs, there was little variation with the count rate between 150 and 230 counts per 30 seconds. This
likely indicates no laminar volumes containing elevated NORM in the soil column below 7.5 feet bgs at
RAD-2.

There were no records identified indicating that tailings were historically deposited on the Site by Li
Tungsten, and previous Site radiological screening at the Site in 2007 (Malcolm Pirnie, 2009a) indicated
that there was no elevated radiological activity in Site surface soils. While most soils contain NORM, due
to the natural presence of radium-226, potassium-40 and other natural emitters, the tailings from the Li
Tungsten were elevated in radium-226 and its gamma emitting daughter elements bismuth-214 and lead-
214. Therefore, if Li Tungsten tailings were mixed with Site soil, the volume of soil containing the waste
would have elevated gamma count rates in comparison to background.

The results of the subsurface radiological screening did not indicate the presence of elevated radioactivity
in the areas of the Site property evaluated that might indicate the presence of NORM waste associated
with Li Tungsten. These findings are consistent with the surficial radiological screening work performed in
2007 at the Site.
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5 SITE CONCEPTUAL MODEL

5.1 Nature and Extent of Contamination

511 Distribution of Contaminants in Soil

Significant concentrations of PCE are present in the soil below the main building, within the area of the
2005 IRM excavation (Walden Associates, 2006). In addition to chlorinated VOCs, petroleum
compounds, including ethylbenzene and xylenes, were present in soil samples from all four boring
locations within the building. Soil samples from the well MW-27 boring, which was installed in the vicinity
of the southwestern corner of the 2005 IRM excavation, yielded the greatest concentrations of PCE and
TCE in soil at concentrations indicative of a separate phase PCE source within the soil in this area.

5.1.2 Distribution of Contaminants in Groundwater

Based on groundwater analytical data from the initial pre-design investigation at the Site (Arcadis, 2014),
and subsequent groundwater monitoring in 2015 and 2017 as presented herein (Figures 7, 13, and 15),
concentrations of PCE and its degradation products in groundwater at the Site are indicative of a NAPL
PCE source within the southwestern footprint of the main building. As shown on Figures 13 and 15,
concentrations of chlorinated VOCs continue to be greatest in wells within the building footprint at the
southwestern corner of the building, with high concentrations of chlorinated VOCs persistent between
2014 and 2017 in wells just downgradient of this presumed source area.

In addition to chlorinated VOCs, petroleum compounds, including ethylbenzene and xylenes, were
present in groundwater samples from wells within the source area (Figure 13). Concentrations of these
petroleum-related compounds, and the presence of measurable LNAPL in MW-8 indicate a former
petroleum release at the Site. The presence of petroleum in groundwater at the Site may be contributing
to conditions favorable to the natural attenuation of chlorinated VOCs present in groundwater.
Concentrations of PCE and TCE in groundwater have generally decreased over time, with Site conditions
generally favoring cis-1,2-DCE, with some trans-1,2-DCE. However, degradation toward vinyl chloride
appears to be limited.

The extent of chlorinated VOCs in groundwater has not been fully delineated to the south and west
toward former Li Tungsten Parcels A and B, respectively. Groundwater analytical data from 2015 and
2016 in MP-20 on the former Li Tungsten Parcel A, GM-9 and MW-9 on the former Li Tungsten Parcel B
(Figures 7 and 11), and anecdotal evidence from adjacent properties, suggest that PCE and related
chlorinated VOCs in groundwater are moving to the west and southwest, across these parcels and toward
Glen Cove Creek. Dewatering operations on the former Li Tungsten Parcel B during excavation and
grading activities in 2006-2008 may have caused migration of groundwater contaminants from the
southwestern area of the Site toward the former Li Tungsten Parcel B. Dewatering activities presently
occurring on the Former Parcel B since 2017 are likely contributing to off-Site migration of a portion of the
dissolved-phase plume toward the west.

Analytical data from the 2017 groundwater assessment indicated the presence of PFAS (primarily PFOS
and PFOA) in groundwater at the Site. As discussed in Section 4.2, the greatest concentrations were
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present in groundwater samples from wells along the western and southern portions of the Site (Figure
14). PFAS concentrations were also present in wells at the northernmost, upgradient monitoring well
locations. Groundwater samples from all of the Site monitoring wells sampled in 2017, with the exception
of MW-4R and MW-2 along the eastern portion of the Site, contained concentrations of PFAS
concentrations at levels exceeding the 2016 USEPA Drinking Water Health Advisory level of 70 ng/L.

The distribution trend of groundwater data within Site monitoring wells and other sampling locations did
not conclusively indicate the presence of a single point source for PFAS at the Site. The presence of
significant PFAS concentrations in groundwater along the upgradient Site boundary, and in northern and
western portions of the Site are indicative of an off-Site PFAS source.

In addition to PFAS, the screening results for 1,4-Dioxane (Figure 15) suggest that this compound is
present in groundwater at the site at low concentrations. However, additional investigation beyond the
screening level would be needed to further assess this contaminant.

51.3 LNAPL Distribution and Trends

LNAPL was historically present in monitoring wells in the southern portion of the main building (MW-6R,
MW-8, MW-16R, and MW-17R) until circa July 2014, when there were no longer measurable thicknesses
of LNAPL present in the monitoring wells. Previous LNAPL characterization of a sample from well MW-8
was consistent with gasoline (Malcolm Pirnie, 2009a). LNAPL was not detected in other monitoring wells
sampled during the supplemental investigation.

5.2 Contaminant Fate and Transport

Data indicate that a dissolved-phase chlorinated VOC plume continues to emanate from a limited source
area present beneath the southwestern corner of the main building. This area likely represents a limited,
residual source area not fully excavated during the 2005 soil removal IRM (Walden Associates, 2006) in
this portion of the main building. The dissolved-phase chlorinated VOC plume is co-mingled with
petroleum-related constituents in areas where LNAPL was previously present, possibly resulting from
past releases of fuel oil and/or gasoline at the Site. The presence of petroleum-related compounds in
these areas has led to anaerobic conditions suited to degradation of PCE, while in other areas of the Site
exhibiting more aerobic conditions, degradation is less advanced, with significant concentrations of PCE,
TCE and cis-1,2-DCE persistent in groundwater.

The presence of a contaminant source area beneath the main building continues to provide contaminant
mass to groundwater, making further dissolved-phase plume treatment less effective. Under present Site
conditions, and in the absence of a remedial program, the natural groundwater gradient toward the south
and southwest, coupled with construction dewatering on adjacent properties (especially on the adjacent
Parcel B), result in continued dissolved-phase plume migration toward the south and west. Anticipated
future construction planned for Herb Hill Road, or an increased dewatering rate on Parcel B, may further
alter flow migration pathways and increase contaminant migration off-site.
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6 CONCLUSIONS

Application of ISCO using sodium permanganate within the dissolved-phase plume during pilot studies
implemented during 2012 through 2016 showed some temporary decreases in dissolved-phase
concentrations in groundwater. However, the continued presence of a contaminant source area beneath
the main building continues to provide contaminant mass to groundwater, making further use of ISCO
alone to address the dissolved-phase plume ineffective, without additional source control and/or removal.
The groundwater gradient toward the west and southwest, augmented by construction dewatering on
adjacent properties (especially on the adjacent Parcel B), has resulted in continued dissolved-phase
plume migration toward these properties. Anticipated future road and utility reconstruction planned for
Herb Hill Road may further exacerbate off-Site contaminant migration, potentially resulting in additional
human receptor exposure pathways during construction activities.
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Table 1.

Site Hydraulic Parameters
Crown Dykman (Site #130054)
Supplemental Pre-Design Summary Report

Falling Head Test Rising Head Test Average (Rising/Falling)

Well ID Primary Unit
(ft/day) (cm/sec) (ft/day) (cm/sec) (ft/day) (cm/sec)
MW-1S med-coarse sand 28 1.00E-02 35 1.25E-02 32 1.12E-02
MW-1D med-coarse sand 33 1.16E-02 20 7.12E-03 27 9.37E-03
MW-2 med-fine sand 7.5 2.63E-03 0.31 1.08E-04 3.9 1.37E-03
MW-3 med-fine sand 2.8 9.87E-04 1.7 6.17E-04 2.3 8.02E-04
MW-7 med-fine sand 3.0 1.05E-03 14 4.78E-03 8.3 2.91E-03
MW-9 fine silty sand 0.53 1.89E-04 0.29 1.04E-04 0.41 1.46E-04
GM-9 med-coarse sand 60 2.12E-02 104 3.67E-02 82 2.89E-02
MW-10S med-coarse sand 19 6.80E-03 1.8 6.42E-04 11 3.72E-03
MW-10D fine silty sand 0.34 1.20E-04 0.28 9.81E-05 0.31 1.09E-04
MP-20 fine silty sand 0.67 2.37E-04 1.2 4.16E-04 0.93 3.26E-04
Average K (med-coarse sand): 47 1.65E-02 54 1.90E-02 50 1.78E-02
Average K (med-fine sand): 4.4 1.56E-03 5.2 1.83E-03 4.8 1.69E-03
Average K (fine silty sand): 0.52 1.82E-04 0.58 2.06E-04 0.55 1.94E-04

NOTE: values based on Bouwer and Rice slug testing analysis in Site wells (Malcolm Pirnie, 2009a).
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Table 2.

2015 Baseline Sampling Analytical Sampling Summary

Crown Dykman (Site #1-30-054)

Supplemental Pre-Design Summary Report

Sample ID NYSDEC Class GA GM-9 IW-01D IW-02 IW-03 MP-20 MW-1 MW-1D MW-1DD MW-2 MW-3 MW-4 MW-6R DUP-1_111015" MW-7 MW-9 MW-10S MW-10D MW-13 MW-14R MW-15R
Depth or Screen Interval (feet) Standard or
Sampling Date Guidance Value 11/11/2015 11/12/2015 11/10/2015 11/10/2015 11/11/2015 11/10/2015 11/11/2015 11/10/2015 11/11/2015 11/11/2015 11/11/2015 11/10/2015 11/10/2015 11/11/2015 11/11/2015 11/12/2015 11/12/2015 11/12/2015 11/11/2015 11/11/2015
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
VOCs
1,1,1-Trichloroethane 5 10U 1.0U 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,1,2,2-Tetrachloroethane 5 10U 0.22 J 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,1,2-Trichloro-1,2,2-trifluoroethane 10U 1.0U 100 U 1.0U 1.0U 40U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,1,2-Trichloroethane 1 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,1-Dichloroethane 5 10U 1.2 100 U 0.48 J 1.0U 40U 20U 0.67 J 0.57 J 1.0U 0.58 J 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,1-Dichloroethene 5 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,2,4-Trichlorobenzene 5 10U 1.0U 100 U 1.0U 1.0U 40U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,2-Dibromo-3-Chloropropane 0.04 10U 1.0U 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,2-Dibromoethane 5 10U 1.0U 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,2-Dichlorobenzene 3 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,2-Dichloroethane 0.6 10U 1.0U 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,2-Dichloropropane 1 10U 1.0 U 100 U 1.4 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,3-Dichlorobenzene 3 10U 1.0U 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
1,4-Dichlorobenzene 3 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 5U 5U 10U 10U 100 U 1000 U 500 U 40U 1.0U
2-Butanone 50 100 U 10U 1000 U 10U 10U 400 U 200 U 10U 10U 10U 10U 50 U 50 U 100 U 100 U 1000 U 10000 U 5000 U 40 U 10U
2-Hexanone 50* 50 U 50U 500 U 50U 50U 200 U 100 U 50U 50U 50U 50U 25U 25U 50 U 50 U 500 U 5000 U 2500 U 20U 50U
4-Methyl-2-Pentanone 50 U 50U 500 U 50U 50U 200 U 100 U 50U 50U 50U 50U 25U 25U 50 U 50 U 500 U 5000 U 2500 U 20U 50U
Acetone 50* 100 U 8.9J 1000 U 10U 10U 400 U 200 U 10U 10U 10U 10U 50 U 50 U 100 U 100 U 1000 U 10000 U 5000 U 40 U 10U
Benzene 1 10U 1.0U 100 U 3.8 1.0U 40U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Bromodichloromethane 50* 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Bromoform 50" 10U 1.0U 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Bromomethane 5 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Carbon Disulfide 10U 1.0U 100 U 1.0U 1.0U 40U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Carbon Tetrachloride 5 10U 0.41J 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Chlorobenzene 5 10U 1.0U 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Chloroethane 5 10U 1.0U 100 U 29 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 18J 10U 10U 100 U 1000 U 500 U 40U 1.0U
Chloroform 7 10U 1.0U 100 U 1.0U 1.0U 40U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Chloromethane 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
cis-1,2-Dichloroethene 5 390 120 D 11000 D 130 D 3.0 1700 960 43 4.6 1.0U 1.0U 190 F1 210 310 700 3600 1000 U 28000 260 099 J
cis-1,3-Dichloropropene 0.4** 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Cyclohexane 10U 1.0U 100 U 1.1 1.0U 40U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 0.54 J
Dibromochloromethane 50 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Dichlorodifluoromethane 5 10U 1.0U 100 U 1.0U 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Ethyl Benzene 5 10U 1.0U 100 U 25 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 25 25 10U 10U 100 U 1000 U 500 U 34 13
Isopropylbenzene 5 10U 1.0U 100 U 30 1.0U 40U 20U 1.0U 1.0U 1.0U 1.0U 20 19 10U 10U 100 U 1000 U 500 U 17 15
Methyl Acetate 25U 25U 250 U 25U 25U 100 U 50 U 25U 25U 25U 25U 13U 13U 25U 25U 250 U 2500 U 1300 U 10U 25U
Methyl tert-butyl Ether 10* 19J 1.0U 100 U 75 1.0U 40U 20U 1.0U 1.0U 1.0U 1.0U 9.9 F1 12 53J 10U 100 U 1000 U 500 U 13J 1.0U
Methylcyclohexane 10U 1.0U 100 U 3.9 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 1.7J 1.7J 10U 10U 100 U 1000 U 500 U 12J 3.2
Methylene Chloride 5 10U 1.0U 100 U 1.0U 1.0U 40U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Styrene 5 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Tetrachloroethene 5 440 2300 D 13000 D 1.0U 0.69 J 260 1900 28 58 1.0U 1.0U 50U 50U 210 10U 2500 28000 630 40U 1.5
Toluene 5 10U 0.84 J 100 U 9.2 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 11 1.0U
trans-1,2-Dichloroethene 5 10U 1.1 100 U 2.3 1.0U 40 U 20U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
trans-1,3-Dichloropropene 0.4** 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Trichloroethene 5 110 15 2600 1.0U 091J 170 530 11 14 1.0U 1.0U 50U 50U 90 10U 860 2500 410 J 40U 1.0U
Trichlorofluoromethane 5 10U 1.0U 100 U 1.0U 1.0U 40 U 20 U 1.0U 1.0U 1.0U 1.0U 50U 50U 10U 10U 100 U 1000 U 500 U 40U 1.0U
Vinyl Chloride 2 14 9.9 580 310D 1.0U 40 U 32 13 1.0U 1.0U 1.0U 220 240 10U 340 100 1000 U 730 480 D 1.0U
Xylene (Total) 5 20 U 6.4 200 U 14 20U 80 U 40 U 20U 20U 20U 20U 11 11 20 U 20 U 200 U 1000 U 1000 U 190 20U
Notes

- Exceeds NYSDEC Class GA Standard or Guidance
Value
* Guidance Value
**Sum of these compounds can not exceed 0.4 ug/L.
D - Result of diluted sample shown.
F1 - MS and/or MSD Recovery is outside acceptance limits.
J - Estimated concentration.
U - Compound not detected.
Mn* - Permanganate present in well
NA - Not analyzed.
NS - Not sampled.
2 - Duplicate sample collected from MW-6R.
b. Duplicate sample collected from MW-13.
¢ - Duplicate sample collected from MW-23S.
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2015 Baseline Sampling Analytical Sampling Summary

Table 2.

Crown Dykman (Site #1-30-054)
Supplemental Pre-Design Summary Report

Sample ID NYSDEC Class GA MW-16R MW-17R MW-18 MW-19 Mw-22S8 MW-22D MW-22 (R) S | MW-22 (R) D MW-23S MW-23D MwW-24 MW-25S8 MW-25D MW-26 Mw-27 MWw-28 MW-29
Depth or Screen Interval (feet) Standard or
Sampling Date Guidance Value 11/10/2015 11/10/2015 11/11/2015 11/10/2015 11/10/2015 11/11/2015 11/10/2015 11/11/2015 11/11/2015 11/11/2015 11/18/2015 11/12/2015 11/12/2015 11/10/2015 11/10/2015 11/10/2015 11/10/2015
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
VOCs
1,1,1-Trichloroethane 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,1,2,2-Tetrachloroethane 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,1,2-Trichloro-1,2,2-trifluoroethane 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,1,2-Trichloroethane 1 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,1-Dichloroethane 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,1-Dichloroethene 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 3.8J
1,2,4-Trichlorobenzene 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,2-Dibromo-3-Chloropropane 0.04 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,2-Dibromoethane 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,2-Dichlorobenzene 3 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,2-Dichloroethane 0.6 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,2-Dichloropropane 1 1.0U 1.7 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,3-Dichlorobenzene 3 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
1,4-Dichlorobenzene 3 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
2-Butanone 50 10U 10U 400 U 10U NS 50 U NS 800 U 100 U 200 U 100 U NS 100 U 5000 U 20000 U 20000 U 40 U
2-Hexanone 50* 50U 50U 200 U 50U NS 25U NS 400 U 50 U 100 U 50 U NS 50 U 2500 U 10000 U 10000 U 20U
4-Methyl-2-Pentanone 50U 50U 200 U 50U NS 25U NS 400 U 50 U 100 U 50 U NS 50 U 2500 U 10000 U 10000 U 20U
Acetone 50* 10U 10U 400 U 10U NS 50 U NS 800 U 100 U 200 U 100 U NS 100 U 5000 U 20000 U 20000 U 40 U
Benzene 1 041J 4.3 40U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 18J
Bromodichloromethane 50* 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Bromoform 50" 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Bromomethane 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Carbon Disulfide 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Carbon Tetrachloride 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Chlorobenzene 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Chloroethane 5 1.0U 4.5 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Chloroform 7 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Chloromethane 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
cis-1,2-Dichloroethene 5 16 55 3300 D 1.0U NS 380 NS 2400 750 1300 F1 620 NS 480 11000 140000 47000 1600 D
cis-1,3-Dichloropropene 0.4** 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Cyclohexane 1.0U 0.50 J 40U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Dibromochloromethane 50 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Dichlorodifluoromethane 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Ethyl Benzene 5 34 8.6 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 14
Isopropylbenzene 5 15 26 40U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 12
Methyl Acetate 25U 25U 100 U 25U NS 13U NS 200 U 25U 50 U 25U NS 25U 1300 U 5000 U 5000 U 10U
Methyl tert-butyl Ether 10* 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 12 J 10U NS 10U 500 U 2000 U 2000 U 0.90 J
Methylcyclohexane 0.96 J 14 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 1.0J
Methylene Chloride 5 1.0U 1.7 40U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Styrene 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Tetrachloroethene 5 18 0.74 J 4300 D 0.53 J NS 180 NS 36J 780 1300 F1 110 NS 26 670 140000 26000 6.7
Toluene 5 1.0U 0.61J 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 20J
trans-1,2-Dichloroethene 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 71
trans-1,3-Dichloropropene 0.4** 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Trichloroethene 5 3.2 1.0U 1500 1.0U NS 130 NS 80 U 270 500 F1 72 NS 17 800 18000 15000 5.0
Trichlorofluoromethane 5 1.0U 1.0U 40 U 1.0U NS 50U NS 80 U 10U 20U 10U NS 10U 500 U 2000 U 2000 U 40U
Vinyl Chloride 2 1.0 62 350 1.0U NS 23 NS 80 U 1 140 21 NS 150 630 7700 1800 J 600 D
Xylene (Total) 5 5.7 20U 80 U 20U NS 10U NS 160 U 20 U 40 U 20 U NS 20 U 1000 U 4000 U 4000 U 42
Notes

- Exceeds NYSDEC Class GA Standard or Guidance
Value
* Guidance Value
**Sum of these compounds can not exceed 0.4 ug/L.
D - Result of diluted sample shown.
F1 - MS and/or MSD Recovery is outside acceptance limits.
J - Estimated concentration.
U - Compound not detected.
Mn* - Permanganate present in well
NA - Not analyzed.
NS - Not sampled.
2 - Duplicate sample collected from MW-6R.
b. Duplicate sample collected from MW-13.
¢ - Duplicate sample collected from MW-23S.
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Source Area Injection Pilot Summary of Injection Volume - Injection Well IW-02

Table 3a.

Crown Dykman (Site #130054)

Supplemental Pre-Design Summary Report

Date Uptime Start Totalizer | End Totalizer | Volume Flow Rate Pressure
(minutes) (gallons) (gallons) (gallons) (GPM) (PSI)
12/3/2015 355 5,352.00 5,935.12 583.12 1.64 0.00
12/4/2015 525 5,935.12 6,726.60 791.48 1.51 0.00
12/7/2015 750 6,726.60 7,744.14 1,017.54 1.36 0.00
12/8/2015 780 7,744.14 8,761.89 1,017.75 1.30 0.00
12/9/2015 750 8,761.89 9,449.34 687.45 0.92 0.00
12/10/2015 750 9,449.34 10,167.14 717.80 0.96 0.00
Cumulative Total Injection Volume: 4,815.14 gallons
Table 3b.
Source Area Injection Pilot Summary of Injection Volume - Injection Well IW-03
Crown Dykman (Site #130054)
Supplemental Pre-Design Summary Report
Date Uptime Start Totalizer | End Totalizer | Volume Flow Rate Pressure
(minutes) (gallons) (gallons) (gallons) (GPM) (PSI)
12/3/2015 355 5,713.36 6,197.64 484.28 1.36 0.00
12/4/2015 525 6,197.64 6,866.85 669.21 1.27 0.00
12/7/2015 750 6,866.85 7,669.06 802.21 1.07 0.00
12/8/2015 780 7,669.06 8,561.34 892.28 so 0.00
12/9/2015 750 8,561.34 9,665.75 1,104.41 1.47 0.00
12/10/2015 750 9,665.75 10,237.71 571.96 0.76 0.00
Cumulative Total Injection Volume: 4,524.35 gallons




Table 4.
Summary of Laundry Water Impoundment System PFAS Results
Crown Dykman (Site #130054)

Supplemental Pre-Design Summary Report

e
Sampling Date 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017
Units ng/l ng/L ng/L ng/L ng/L ng/L ng/L ng/L
Perfluorobutanoic acid (PFBA) - 16 11.0 9.9 19.0 4.7 18.0 3.9
Perfluoropentanoic acid (PFPeA) 3 3.5 9.2 6.9 4.0 32.0 14 J
Perfluorohexanoic acid (PFHxA) - 7 6.5 16 5.6 6.0 31.0 09J
Perfluoroheptanoic acid (PFHpA) - 4 4.5 15 2.2 29 24.0 29
Perfluorooctanoic acid (PFOA) 70 31 32.0 49 5.5 18.0 76.0 8.5
Perfluorononanoic acid (PFNA) - 6 6.8 2.4 2.3 3.6 11.0 3.2
Perfluorodecanoic acid (PFDA) - 9 9.6 19U 19J 5.7 11.0 1.5J
Perfluoroundecanoic acid (PFUNnA) - 2J 1.8 J 19U 1.2J 1.2J 20U 19U
Perfluorododecanoic acid (PFDoA) - 1J 1.3 J 19U 2.1 06J 20U 19U
Perfluorotridecanoic Acid (PFTriA) - 1J 19U 19U 20U 06J 20U 19U
Perfluorotetradecanoic acid (PFTeA) --- 2U 19U 0.27 JB 06JB 04JB 20U 19U
Perfluorobutanesulfonic acid (PFBS) 2J 1.8 J 4.7 14 J 16 J 47.0 29
Perfluorohexanesulfonic acid (PFHxS) - 3 3.3 14 3.7 3.2 18.0 16 J
Perfluoroheptanesulfonic Acid (PFHpS) - 2U 19U 1.4 J 20U 19U 4.7 1.9
Perfluorooctanesulfonic acid (PFOS) 70 4 3.3 18 5.0 2.8 260.0 63.0
Perfluorodecanesulfonic acid (PFDS) 1J 1.3J 19U 20U 19U 20U 19U
Perfluorooctane Sulfonamide (FOSA) - 40 U 38.0U 38 U 41 U 38.0U 1.2JB 39.0U
Notes

- Exceeds USEPA Health Advisory Level for Drinking Water

J - Result is less than the RL but greater than or equal
to the MDL and the concentration is an approximate
value.

U - Compound not detected.
B - Compound was found in the blank and sample
@ - Duplicate sample collected from 'Concrete Structure'
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Table 5.

Summary of Analytical Results - 2017 Synoptic Sampling

Crown Dykman (Site #130054)

Supplemental Pre-Design Summary Report

Sample ID NYSDEC Class GA MW-1 MW-1D MW-1DD MW-2 MW-3 MW-4R DUP-01? MW-5R MW-6R MwW-7 Mw-8 MW-10S MW-10D MW-11 MW-13
Standard or

Sampling Date Guidance Value 11/2/12017 11/2/12017 11/2/2017 11/8/2017 11/7/2017 11/2/2017 11/2/12017 11/6/2017 11/7/12017 10/31/2017 11/6/2017 11/6/2017 11/6/2017 11/6/2017 11/7/12017
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1,1-Trichloroethane 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
1,1,2,2-Tetrachloroethane 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
1,1,2-Trichloro-1,2,2-trifluoroethane 11U 11U 1U* 1U 1U 1U* 1U* 11U 1U* 1U 10 U* 5U" 5U* 5U" 100 U
1,1,2-Trichloroethane 1 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
1,1-Dichloroethane 5 1U 0.33J 1U 1U 1U 1U 1U 0.31J 1U 1U 10U 5U 5U 5U 100 U
1,1-Dichloroethene 5 1U 0.77 J 1U 1U 1U 1U 1U 0.38 J 1.6 037 J 10U 5U 22J 5U 100 U
1,2,4-Trichlorobenzene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
1,2-Dibromo-3-Chloropropane 0.04 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 100 U 50 U 50U 50 U 1000 U
1,2-Dibromoethane 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
1,2-Dichlorobenzene 3 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
1,2-Dichloroethane 0.6 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
1,2-Dichloropropane 1 1U 1U 1U 1U 1U 1U 1U 1U 0.57 J 1U 10U 5U 5U 5U 100 U
1,3-Dichlorobenzene 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
1,4-Dichlorobenzene 3 1U 1U 1U 1U 1U 1U 1U 1U 0.41J 1U 10U 5U 5U 5U 100 U
2-Butanone 50 50 U 50 UF1 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 500 U 250 U 250 U 250 U 5000 U
2-Hexanone 50" 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 100 U 50 U 50 U 50 U 1000 U
4-Methyl-2-Pentanone 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 100 U 50 U 50 U 50 U 1000 U
Acetone 50* 25U 25U 25U 25U 6J 25U 25U 25U 25U 25U 250 U 130 U 130 U 130 U 2500 U
Benzene 1 1U 1U 1U 1U 1U 1U 1U 1U 1.6 1U 10U 5U 5U 21 100 U
Bromodichloromethane 50" 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Bromoform 50" 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Bromomethane 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Carbon Disulfide 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Carbon Tetrachloride 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Chlorobenzene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Chloroethane 5 1U 1U 1U 1U 1U 1U 1U 1U 1.3 1U 10U 5U 5U 5U 100 U
Chloroform 7 1U 0.27J 1U 1U 1U 1U 1U 1U 1U 0.54 J 10U 5U 5U 5U 100 U
Chloromethane 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
cis-1,2-Dichloroethene 5 45 350 140 1.1 1U 0.94 J 0.69 J 1.1 740 210 86 550 830 650 14000
cis-1,3-Dichloropropene 0.4* 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Cyclohexane 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50 U 25U 25U 25U 500 U
Dibromochloromethane 50 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Dichlorodifluoromethane 5 1U 1U 1U 1U* 1U 1U 1U 1U 1U 1U 10 U* 5U 5U 5U 100 U
Ethyl Benzene 5 1U 1U 1U 1U 1U 1U 1U 1U 26 1U 120 5U 5U 47 100 U
Isopropylbenzene 5 1U 1U 1U 1U 1U 1U 1U 1U 18 1U 66 5U 5U 15 100 U
Methyl Acetate 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 100 U 50 U 50 U 50 U 1000 U
Methyl tert-butyl Ether 10* 1U 1U 1U 1U 1U 1U 1U 1U 7.2 1U 10U 5U 5U 63 100 U
Methylcyclohexane 5U 5U 5U 5U 5U 5U 5U 5U 22 5U 98J 25U 25U 25U 500 U
Methylene Chloride 5 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 10J 25U 25U 25U 160 J B
Styrene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Tetrachloroethene 5 1 40 65 17 1U 1U 1U 1U 29 260 10U 560 400 324 430
Toluene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 58 5U 5U 36 100 U
trans-1,2-Dichloroethene 5 03J 3.6 1.3 1U 1U 1U 1U 1U 33 4.3 10U 29J 5.1 9.6 140
trans-1,3-Dichloropropene 0.4* 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10U 5U 5U 5U 100 U
Trichloroethene 5 11 65 38 35 1U 1U 1U 0.26 J 97 130 10U 210 420 5U 480
Trichlorofluoromethane 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 10 U* 5U 5U 5U 100 U
Vinyl Chloride 2 3.1 4.8 4.1 1U 1U 1U 1U 1U 270 1U 13 33 43J 370 660
Xylene (Total) 5 3U 3U 33U 33U 3U 33U 33U 3U 6.6 33U 1100 15U 15U 210 300 U
Notes

- Exceeds NYSDEC Class GA Standard or
Guidance Value
* Guidance Value
**Sum of these compounds can not exceed 0.4 ug/L.
F1 - MS and/or MSD Recovery is outside acceptance limits.
*LCS or LCSD is outside acceptance limits.
J - Result is less than the RL but greater than or equal to the
MDL and the concentration is an approximate value
B - Compound was found in the blank and sample
U - Compound not detected.
2@ - Duplicate collected at MW-4R
b Duplicate collected at MW-27
Cl - The peak identified by the data system exhibited
chromatographic interference that could not be resolved. There
is reason to suspect there may be a high bias
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Table 5.
Summary of Analytical Results - 2017 Synoptic Sampling
Crown Dykman (Site #130054)
Supplemental Pre-Design Summary Report

Sample ID NYSDEC Class GA MW-14R MW-15R MW-16R MW-17R Mw-18 MW-19 MWwW-21S MW-21D MW-22(R)S MW-22(R)D MW-23S MW-23D MW-25S8 MW-25D MW-26
Standard or

Sampling Date Guidance Value 11/8/2017 11/8/2017 11/1/2017 11/1/2017 11/6/2017 11/1/2017 11/3/2017 11/7/2017 11/2/12017 11/3/2017 10/31/2017 10/31/2017 11/7/12017 11/712017 11/7/12017
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1,1-Trichloroethane 5 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
1,1,2,2-Tetrachloroethane 5 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
1,1,2-Trichloro-1,2,2-trifluoroethane 5U 1U 1U 1U 5U" 1U 1U 10U 10" 20U 10 U* 10U 1U* 11U 5U*
1,1,2-Trichloroethane 1 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
1,1-Dichloroethane 5 5U 1U 1U 1U 5U 1U 1U 10U 0.36 J 20U 1U 10U 1U 0.97 J 5U
1,1-Dichloroethene 5 154 1U 1U 1U 5U 1U 1U 27J 0.32J 20U 079 J 10U 1U 0.46 J 5U
1,2,4-Trichlorobenzene 5 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
1,2-Dibromo-3-Chloropropane 0.04 50 U 10U 10U 10U 50 U 10U 10U 100 U 10U 200 U 10U 100 U 10U 10U 50 U
1,2-Dibromoethane 5 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
1,2-Dichlorobenzene 3 5U 1U 1U 022J 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
1,2-Dichloroethane 0.6 5U 1U 1U 1U 5U 1U 1U 10U 0254 20U 1U 10U 1U 1.1 5U
1,2-Dichloropropane 1 154 1U 1U 13 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
1,3-Dichlorobenzene 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
1,4-Dichlorobenzene 3 5U 1U 021J 0.76 J 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
2-Butanone 50 250 U 50 U 50 U 50 U 250 U 50 U 50 U 500 U 50 U 1000 U 50 U 500 U 50 U 50 U 250 U
2-Hexanone 50" 50 U 10U 10U 10U 50 U 10U 10U 100 U 10U 200 U 10U 100 U 10U 10U 50 U
4-Methyl-2-Pentanone 50 U 10U 10U 10U 50 U 10U 10U 100 U 10U 200 U 10U 100 U 10U 10U 50 U
Acetone 50" 130 U 25U 52J 6.3J 130 U 25U 25U 250 U 25U 500 U 25U 250 U 52 25U 130 U
Benzene 1 5.1 1U 1U 3.8 5U 1U 1U 10U 047 J 20U 1U 10U 1U 0.98 J 134
Bromodichloromethane 50" 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Bromoform 50" 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1 1U 5U
Bromomethane 5 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Carbon Disulfide 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Carbon Tetrachloride 5 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Chlorobenzene 5 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Chloroethane 5 5U 1U 1U 14 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Chloroform 7 5U 1U 1U 1U 5U 1U 0.39J 10U 1U 20U 1U 10U 1.6 1U 5U
Chloromethane 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
cis-1,2-Dichloroethene 5 1500 37 2.4 58 940 1 57 1800 260 2200 380 910 1U 150 960
cis-1,3-Dichloropropene 0.4* 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Cyclohexane 0.83 J 0.66 J 02J 0.71J 25U 5U 5U 50 U 5U 474 5U 50 U 5U 5U 25U
Dibromochloromethane 50 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Dichlorodifluoromethane 5 5U* 1Ur 1U 1U 5U 1U 1U 10U 1U 20 U 1U 10U 1U 1U 5U
Ethyl Benzene 5 65 4.6 11 3.6 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 85
Isopropylbenzene 5 34 12 12 27 5U 1U 1U 10 U 1U 20U 1U 10 U 1U 1U 43
Methyl Acetate 50 U 10U 10U 10U 50 U 10U 10U 100 U 10U 200 U 10U 100 U 10U 10U 50 U
Methyl tert-butyl Ether 10* 144 1U 1U 12 5U 1U 1U 10U 1U 20U 1U 334 1U 1U 5U
Methylcyclohexane 274 44 0.59 J 244 25U 5U 5U 50 U 029 J 100 U 5U 50 U 5U 14J 44
Methylene Chloride 5 6.6 JB 5U 5U 5U 25U 5U 5U 50 U 5U 33JB 5U 1J8B 5U 5U 25U
Styrene 5 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Tetrachloroethene 5 5U 0.38 J 1U 1U 78 1.2 58 10U 17 20U 320 480 1U 3.2 21
Toluene 5 120 1U 1U 0.18 J 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 25
trans-1,2-Dichloroethene 5 43 0.34J 0.6J 1.8 5.6 0.53 J 0324 28 5.5 33 25 514 1U 23 8.7
trans-1,3-Dichloropropene 0.4* 5U 1U 1U 1U 5U 1U 1U 10U 1U 20U 1U 10U 1U 1U 5U
Trichloroethene 5 5U 02J 043 J 1U 520 0.94 J 22 10U 23 20U 140 230 1U 3.8 17
Trichlorofluoromethane 5 5U 1U 1U 1U 5U 1U 11U 10 U* 2U 20U 1U 10U 1U 1U 5U
Vinyl Chloride 2 700 53 0.47 73 40 0.39J 8.3 50 61 66 3.6 1 1U 330 88
Xylene (Total) 5 450 33U 3U 3U 15U 33U 33U 30U 33U 60 U 3U 30U 33U 3U 270
Notes

- Exceeds NYSDEC Class GA Standard or
Guidance Value
* Guidance Value
**Sum of these compounds can not exceed 0.4 ug/L.
F1 - MS and/or MSD Recovery is outside acceptance limits.
*LCS or LCSD is outside acceptance limits.
J - Result is less than the RL but greater than or equal to the
MDL and the concentration is an approximate value
B - Compound was found in the blank and sample
U - Compound not detected.
2@ - Duplicate collected at MW-4R
b Duplicate collected at MW-27
Cl - The peak identified by the data system exhibited
chromatographic interference that could not be resolved. There
is reason to suspect there may be a high bias
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Table 5.
Summary of Analytical Results - 2017 Synoptic Sampling
Crown Dykman (Site #130054)
Supplemental Pre-Design Summary Report

Sample ID NYSDEC Class GA Mw-27 DUP-02° Mw-28 Mw-29 IW-01S IW-01D IwW-02 IwW-03
Standard or
Sampling Date Guidance Value 11/712017 11/712017 11/712017 11/8/2017 11/7/12017 11/6/2017 11/7/12017 11/8/2017
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1,1-Trichloroethane 5 1000 U 1000 U 200 U 10 U 1U 1U 100 U 10U
1,1,2,2-Tetrachloroethane 5 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
1,1,2-Trichloro-1,2,2-trifluoroethane 1000 U* 1000 U* 200 U 10 U 1U* 1U 100 U* 10U
1,1,2-Trichloroethane 1 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
1,1-Dichloroethane 5 1000 U 1000 U 200 U 10 U 1U 1U 100 U 10U
1,1-Dichloroethene 5 1000 U 1000 U 200 U 274 1U 1U 100 U 26J
1,2,4-Trichlorobenzene 5 1000 U 1000 U 200 U 10 U 1U 1U 100 U 10U
1,2-Dibromo-3-Chloropropane 0.04 10000 U 10000 U 2000 U 100 U 10U 10U 1000 U 100 U
1,2-Dibromoethane 5 1000 U 1000 U 200 U 10 U 1U 1U 100 U 10U
1,2-Dichlorobenzene 3 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
1,2-Dichloroethane 0.6 1000 U 1000 U 200 U 10 U 1U 1U 100 U 10U
1,2-Dichloropropane 1 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
1,3-Dichlorobenzene 3 1000 U 1000 U 200 U 10 U 1U 1U 100 U 10U
1,4-Dichlorobenzene 3 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
2-Butanone 50 50000 U 50000 U 10000 U 500 U 50 U 50 U 5000 U 500 U
2-Hexanone 50" 10000 U 10000 U 2000 U 100 U 10U 10U 1000 U 100 U
4-Methyl-2-Pentanone 10000 U 10000 U 2000 U 100 U 10 U 10U 1000 U 100 U
Acetone 50" 25000 U 25000 U 5000 U 250 U 25U 29 2500 U 250 U
Benzene 1 1000 U 1000 U 200 U 10 U 1U 1U 100 U 334J
Bromodichloromethane 50" 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
Bromoform 50" 1000 U 1000 U 200 U 10 U 1U 1U 100 U 10U
Bromomethane 5 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
Carbon Disulfide 1000 U 1000 U 200 U 10 U 1U 1U 100 U 10U
Carbon Tetrachloride 5 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
Chlorobenzene 5 1000 U 1000 U 200 U 10 U 1U 1U 100 U 10U
Chloroethane 5 1000 U 1000 U 200 U 10U 1U 1U 100 U 82J
Chloroform 7 1000 U 1000 U 200 U 10 U 0.45J 1 100 U 10U
Chloromethane 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
cis-1,2-Dichloroethene 5 50000 50000 28000 900 1.6 39 14000 1400
cis-1,3-Dichloropropene 0.4* 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
Cyclohexane 5000 U 5000 U 1000 U 50 U 5U 5U 500 U 50 U
Dibromochloromethane 50 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
Dichlorodifluoromethane 5 1000 U 1000 U 200 U 10 U* 1U 1U 100 U* 10 U*
Ethyl Benzene 5 1000 U 1000 U 200 U 10 1U 1U 100 U 10U
Isopropylbenzene 5 1000 U 1000 U 200 U 8J 1U 1U 100 U 79J
Methyl Acetate 10000 U 10000 U 2000 U 100 U 10U 10U 1000 U 100 U
Methyl tert-butyl Ether 10* 1000 U 1000 U 200 U 10 U 1U 1U 100 U 9.7J
Methylcyclohexane 5000 U 5000 U 1000 U 50 U 5U 5U 500 U 15J
Methylene Chloride 5 1100 J 1300 J 1000 U 14 JB 5U 5U 120 J 14 JB
Styrene 5 1000 U 1000 U 200 U 1U 1U 1U 100 U 10U
Tetrachloroethene 5 140000 150000 1500 25 17 25 3800 194
Toluene 5 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
trans-1,2-Dichloroethene 5 1000 U 1000 U 95J 18 1U 1U 50 J 19
trans-1,3-Dichloropropene 0.4* 1000 U 1000 U 200 U 10U 1U 1U 100 U 10U
Trichloroethene 5 17000 18000 4200 52 1U 3.3 5600 6.3J
Trichlorofluoromethane 5 1000 U* 1000 U* 200 U* 10U 1U 10U 100 U* 10U
Vinyl Chloride 2 2500 2500 1100 190 1U 1U 710 640
Xylene (Total) 5 3000 U 3000 U 600 U 30U 33U 3U 300 U 30U
Notes

- Exceeds NYSDEC Class GA Standard or
Guidance Value
* Guidance Value
**Sum of these compounds can not exceed 0.4 ug/L.
F1 - MS and/or MSD Recovery is outside acceptance limits.

*LCS or LCSD is outside acceptance limits.

J - Result is less than the RL but greater than or equal to the
MDL and the concentration is an approximate value

B - Compound was found in the blank and sample
U - Compound not detected.

2@ - Duplicate collected at MW-4R

b Duplicate collected at MW-27

Cl - The peak identified by the data system exhibited
chromatographic interference that could not be resolved. There
is reason to suspect there may be a high bias
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Table 6.
Summary of PFAS Analytical Results - 2017 Synoptic Sampling
Crown Dykman (Site #130054)
Supplemental Pre-Design Summary Report

Sample ID NYSDEC Class GA[  MW-1 MW-1D | MW-1DD MwW-2 MW-3 MW-4R | DUP-01" | MW-5R MW-6R MW-7 MW-8 MW-10S | MW-10D | MW-11 MW-13 [ MW-14R | MW-15R
Sampling Date Gji::::::l:lrue 11/212017 | 117212017 | 11/2/2017 | 11/8/12017 | 11/7/2017 | 11/2/2017 | 11/2/2017 | 11/6/2017 | 11/7/2017 | 10/31/2017 | 11/6/2017 | 11/6/2017 | 11/6/2017 | 11/6/2017 | 11/7/2017 | 11/8/2017 | 11/8/2017
Units ug/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L
Perfluorobutanoic acid (PFBA) 17 15 8.4 25Cl 38 6.4 6.4 28 170 CI 148 190 CI 21 32l 450 ClI 71Cl 410 Cl 70 CI
Perfluoropentanoic acid (PFPeA) 35 25 10 25 42 5 6.2 30 62 25 21U 14 56 2U 57 72 28
Perfluorohexanoic acid (PFHxA) 36 24 12 22 43 6.3 5.9 4 61 23 13 15 11 18 61 25 29
Perfluoroheptanoic acid (PFHpA) 30 17 12 194 51 5.1 5.1 44 60 20 13 13 74 16 39 25 29
Perfluorooctanoic acid (PFOA) 70 86 52 65 6.8 310 25 25 120 150 60 93 38 31 120 % 130 100
Perfluorononanoic acid (PFNA) 14 7 27 1.1J8 8.1 184 1.8J 5.8 178 6.3 16 5 22 26 17 108 128
Perfluorodecanoic acid (PFDA) 13 47 154 2U 1.1 0.73J 069 J 055 J 15 6.5 6.7 95 124 6.9 28 35 26
Perfluoroundecanoic acid (PFUnA) 1.1 17U 17U 2U 2U 2U 2U 1.6J 12 2U 2.1 1.1 2U 2U 24 2U 8
Perfluorododecanoic acid (PFDoA) 0.65J 17U 17U 2U 2U 2U 2U 21U 19U 2U 21U 21U 2U 2U 1.8J 2U 55
Perfluorotridecanoic Acid (PFTHA) 17U 17U 17U 2U 2uU 2U 2U 21U 19U 2U 21U 21U 2U 2U 2U 2U 2U
Perfluorotetradecanoic acid (PFTeA) 17U 17U 17U 06J 2U 2U 2U 21U 19U 2U 21U 21U 2U 2U 2U 2U 2U
Perfluorobutanesulfonic acid (PFBS) 19 16 6.5 1.1 64 238 26 53 140 26 13 9.8 6.5 14 62 190 40
Perfluorohexanesulfonic acid (PFHxS) 1B 778 738 1.4 J8 36 B 588 588 258 238 958 20 B 738 658 28 B 94 B 52 B 148
Perfluoroheptanesulfonic Acid (PFHpS) 37 14 164 2U 11 0.95J 0.86 J 21 6.9 2 13 12 0.92J 13 23 15 46
Perfluorooctanesulfonic acid (PFOS) 70 230 100 94 15 310 56 53 52 510 150 B 1700 120 75 1800 230 1200 380
Perfluorodecanesulfonic acid (PFDS) 17U 17U 17U 2U 2U 2U 2U 21U 0.31J 2U 21U 21U 2U 2U 2U 2U 3.9
Perfluorooctane Sulfonamide (FOSA) 1.7 0.99 J 0.92J 2U 59 B 039 J 0.46 J 21U 6.1 051 J8 3.9 1.1 0.66 J 12 33B 0.89 J 12
Total PFAS 498.15 270.79 221.92 35.1 973.2 116.27 113.81 403.05 | 122251 342.81 2083.7 256 179.98 2493.1 680.2 | 2068.59 762
Notes

- Exceeds NYSDEC Class GA Standard or Guidance Value

J - Result is less than the RL but greater than or equal to the MDL and
the concentration is an approximate value

B - Compound was found in the blank and sample

U - Compound not detected.

2 - Duplicate collected at MW-4R

° - Duplicate collected at MW-27

Cl - The peak identified by the data system exhibited chromatographic
interference that could not be resolved. There is reason to suspect
there may be a high bias
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Table 6.

Summary of PFAS Analytical Results - 2017 Synoptic Sampling
Crown Dykman (Site #130054)
Supplemental Pre-Design Summary Report

Sample ID NYSDEC Class GA| MW-16R MW-17R Mw-18 MwW-19 MW-21S MW-21D | MW-22(R)2 | MW-22(R)D | MW-23S MW-23D MW-25S8 MW-25D MW-26 Mw-27 DUP-02° Mw-28 Mw-29
Sampling Date Gl?it::::er‘:lglrue 11/1/2017 11/1/2017 | 11/6/2017 11/1/2017 | 11/3/2017 11/7/12017 | 11/2/2017 11/3/2017 | 10/31/2017 | 10/31/2017 | 11/7/2017 11/7/2017 | 11/7/2017 11/7/12017 | 11/7/2017 11/7/2017 | 11/8/2017
Units uglL ng/L nglL ng/L ng/L ng/L nglL ng/L nglL ng/L nglL ng/L ng/L ng/L nglL ng/L nglL ng/L
Perfluorobutanoic acid (PFBA) - 17 72 20 41 26 29 18 20 14 20B 91 Cl 33 Cl 150 CI 410 CI 430 CI 96 CI 490 CI
Perfluoropentanoic acid (PFPeA) - 130 61 24 45 74 17 16 17 26 20 31 " 77 14 15 16 41
Perfluorohexanoic acid (PFHxA) - 110 61 23 3.5 66 24 14 10 24 19 38 15 9.7 17 18 24 57
Perfluoroheptanoic acid (PFHpA) - 96 51 17 3 48 18 95 8.2 16 17 29 11 8.8 20 20 20 55
Perfluorooctanoic acid (PFOA) 70 190 150 49 7 110 59 36 42 51 65 140 34 33 86 84 7 180
Perfluorononanoic acid (PFNA) - 22 19 75 077 J 29 4.9 56 3 55 8.8 14 34 B 3.8 3.6 37 5.4 16 B
Perfluorodecanoic acid (PFDA) - 23 13 12 0.76 J 87 1.9J 27 1.2J 47 77 37J 24 27 22 21 47 17
Perfluoroundecanoic acid (PFUnA) - 1.8J 1.8 U 13J 18U 76 2U 19U 19U 114 19U 8 U 2U 2U 2U 2U 2U 19U
Perfluorododecanoic acid (PFDoA) - 19U 1.8 U 2U 1.8 U 24 2U 19U 1.9 U 2U 19U 8 U 2U 2U 2U 2U 2U 19U
Perfluorotridecanoic Acid (PFTriA) - 19U 1.8 U 2U 1.8 U 22U 2U 19U 19U 16J 1.9 U 8 U 2U 2U 2U 2U 2U 19U
Perfluorotetradecanoic acid (PFTeA) - 19U 1.8 U 2U 1.8 U 22U 2U 19U 19U 2U 19U 8 U 2U 2U 2U 2U 2U 19U
Perfluorobutanesulfonic acid (PFBS) - 220 91 Cl 15 " 35 5.8 5.7 7.4 22 19 14 9.7 28 CI 27 31Cl 59 CI 96
Perfluorohexanesulfonic acid (PFHxS) - 19B 20B 6.8B 36 B 88B 8B 6.8B 6.1 B 11 B 84 B 20B 6.3 B 84 B 21B 23 B 31B 28 B
Perfluoroheptanesulfonic Acid (PFHpS) - 6.7 71 1.3J 052 J 37 1.6J 1.9 1J 16J 2 45J 1.1J 47 7.8 6.9 9 7
Perfluorooctanesulfonic acid (PFOS) 70 320 450 150 17 480 110 140 86 94 130 B 350 100 380 450 450 600 590
Perfluorodecanesulfonic acid (PFDS) - 19U 1.8 U 2U 1.8 U 22U 2U 19U 19U 2U 19U 8 U 2U 2U 2U 2U 2U 19U
Perfluorooctane Sulfonamide (FOSA) - 3 6.3 0.81J 1.8 U 45B 18JB 0.83J 11JB 1.1J8B 12JB 35J8B 2U 1.6J8B 052JH 0.55J8B 054 JH 6.8
Total PFAS 1158.5 1001.4 327.71 55.75 982 281 257.03 203 2736 318.1 738.7 226.9 638.4 1059.12 1084.25 942.64 1583.8
Notes

- Exceeds NYSDEC Class GA Standard or Guidance Value
J - Result is less than the RL but greater than or equal to the MDL and
the concentration is an approximate value
B - Compound was found in the blank and sample
U - Compound not detected.
2 - Duplicate collected at MW-4R
° - Duplicate collected at MW-27
Cl - The peak identified by the data system exhibited chromatographic
interference that could not be resolved. There is reason to suspect
there may be a high bias
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Table 6.

Summary of PFAS Analytical Results - 2017 Synoptic Sampling
Crown Dykman (Site #130054)
Supplemental Pre-Design Summary Report

Sample ID NYSDEC Class GA IW-018 IW-01D IW-02 IwW-03 EB-01 EB-02 EB-03 EB-04
Standard or Equipment Blank | Equipment Blank | Equipment Blank | Equipment Blank
Sampling Date Guidance Value 11/712017 11/6/2017 | 11/7/2017 11/8/2017 10/31/2017 10/31/2017 10/31/2017 11/8/2017
Units ugl nglL nglL nglL nglL nglL ng/L nglL nglL
Perfluorobutanoic acid (PFBA) - 29 CI 37 75 Cl 120 CI 054 JH 0.38 JB 059 JB 2U
Perfluoropentanoic acid (PFPeA) - 8 18 25 23 19U 19U 19U 2U
Perfluorohexanoic acid (PFHxA) - 9 21 24 29 19U 19U 19U 2U
Perfluoroheptanoic acid (PFHpA) - 8.7 15 18 24 19U 19U 19U 2U
Perfluorooctanoic acid (PFOA) 70 43 47 56 100 1.9 U 19U 19U 2U
Perfluorononanoic acid (PFNA) - 37 6.2 8.5 1B 19U 19U 19U 2U
Perfluorodecanoic acid (PFDA) - 24 13 10 71 19U 19U 19U 2U
Perfluoroundecanoic acid (PFUnA) - 2U 12J 2U 19U 19U 19U 19U 2U
Perfluorododecanoic acid (PFDoA) - 2U 0.67 J 2U 19U 19U 19U 19U 2U
Perfluorotridecanoic Acid (PFTriA) - 2U 2U 2U 19U 19U 19U 19U 2U
Perfluorotetradecanoic acid (PFTeA) - 2U 2U 2U 0.57 J 19U 19U 0.56 J 2U
Perfluorobutanesulfonic acid (PFBS) - 7 13 28 67 19U 19U 19U 2U
Perfluorohexanesulfonic acid (PFHxS) - 83B 6.8 B 72B 21B 0.34 JB 0.28 JB 0.3 JB 0.24 JB
Perfluoroheptanesulfonic Acid (PFHpS) - 14J 13J 21 74 19U 19U 19U 2U
Perfluorooctanesulfonic acid (PFOS) 70 110 130 190 550 19U 19U 19U 2U
Perfluorodecanesulfonic acid (PFDS) - 2U 2U 2U 19U 19U 19U 19U 2U
Perfluorooctane Sulfonamide (FOSA) - 14J8B 17J8B 1JH 23 19U 19U 19U 2U
Total PFAS 2319 311.87 444.8 962.37 0.88 0.66 1.45 0.24
Notes
- Exceeds NYSDEC Class GA Standard or Guidance Value
J - Result is less than the RL but greater than or equal to the MDL and
the concentration is an approximate value
B - Compound was found in the blank and sample
U - Compound not detected.
2 - Duplicate collected at MW-4R
° - Duplicate collected at MW-27
Cl - The peak identified by the data system exhibited chromatographic
interference that could not be resolved. There is reason to suspect
there may be a high bias
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¢ORY
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Isopropylbenzene 15 PR
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A7 MR
#-/):/
N

oM
U C
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MW-14R 11/11/2015
Compound
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x \
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peR™
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Compound
Tetrachloroethylene 0.53
MW-16R 11/10/2015
Compound
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Ethyl Benzene 34
Isopropylbenzene 15
Methyl Cyclohexane 0.96
Tetrachloroethylene 18
Trichloroethylene 3.2
Vinyl Chloride 1.0
Xylenes, Total 57
MW-2 11/11/2015
Compound
\ 1,1,1-Trichloroethane 1.0
“\ 1,1-Dichloroethane 0.57
_/.\ cis-1,2-Dichloroethylene 4.6
mw2__~ Tetrachloroethylene 58
Trichloroethylene 14
MW-17R 11/10/2015
Compound
1,2-Dichloropropane 1.7
Benzene 4.3
Chloroethane 4.5
cis-1,2-Dichloroethylene 55
Cyclohexane 0.50
Ethyl Benzene 8.6
Isopropylbenzene 26
Methyl Cyclohexane 1.7
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Figure 10a
First Post-Injection Sodium Permanganate
Distribution — January 2016

Supplemental Pre-Design Summary Report
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Glen Cove, New York
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&
/ -

0 20 40

APPROXIMATE SCALE IN FEET

LEGEND
' WOODEN-SLAT FENCE o
CHAIN-LINK FENCE MW—=19
S AN ¢
® VKM
¥y MONITORING WELL pIN
DAMAGED/MISSING WELL \ yw—sd\  \ _
.III...MW B MW=14R MW=16R
@  PILOT INJECTION WELLS \ Q MW-29 Mviféj 7R
\ \ \ - e MW-26  IW-03 MW-6R
GM=9 \ @ Qw2
\ quz SMW-28
| MW-10S
\ % \ IW-01S @
\MW-21Ds
._._\.\ O \ Wt ',.‘ IW-01D MW-10D s
NN L mwaats e QW
e\ MW-28D —.
S MWl MWg23s
0, MW22(R) "\ A\ MW-1DD
o 2\ @ o »? o MW-23D
NOTE: \ w225 B
= BLUE indicates that well was checked \
visually, and no permanganate was ,: /
observed. Well was sampled for i AD
laboratory analysis. RO

][
I

MP=20
>




Design & Consultancy
for natural and
built assets

A ARCADIS

Figure 10b
Second Post-Injection Sodium Permanganate
Distribution — March 2016
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MW-13 1111212015 | 1282016 | 312212016 MW-14R 11/11/2015 | 1/28/2016 | 3/23/2016
Compound Compound
cis-1,2-Dichloroethene 28,000 | 44,000 | 15,000 1,2-Dibromo-3-Chloropropane | ND NS 2.3
Tetrachloroethene 630 4,100 3,500 Acetone ND NS 6.7
IW-01S 11/12/2015 | 1/28/2016 | 3/22/2016 Trichloroethene 410 2,800 1,800 Benzene ND NS 18J
Compound Vinyl Chloride 730 1,200 ND cis-1,2-Dichloroethylene 260 NS 1,500 D
cis-1,2-Dichloroethylene 800 Mn™ 500 \ . ' Ethyl Benzene 34 NS 29
Tetrachloroethylene 35 Mn* 4,400 D ‘ Isopropylbenzene 17 NS 14
Trichloroethylene 27 Mn™* 240 \ Methyl Cyclohexane 1.2 NS 14 J
Vinyl Chloride 33 Mn™ NS MTBE 1.3 NS 1.7 J
Toluene 11 NS 25
GM-9 trans-1,2-Dichloroethene ND NS 8.3
11/11/2015 | 1/28/2016 3/22/2016 : :
Compound Vinyl Chloride 480 NS 1,100 D
cis-1,2-Dichloroethene 390 89 91 Xylenes, Total 190 NS 200
Tetrachloroethene 440 120 120
Trichloroethene 110 s 24 MW-23S 11/11/2015 | 1/27/2016 | 3/22/2016
Vinyl Chloride 14 2.4 ND Compound
1,2-Dichloroethane ND 0.42 J ND cis-1,2-Dichloroethene 750 270 3,000 D F1
MTBE 1.9J 1.6 J 1.5J Tetrachloroethene 780 210 2,000 DF1
Trichloroethene 270 88 680
trans-1,2-Dichloroethene ND ND 15
MW-9 11111/2015 | 1/28/2016 | 3/23/2016 Vinyl Chionide L ND ND
Compound
cis-1,2-Dichloroethylene 700 NS 1,800 D . MW-23D 11/11/2015 | 1/27/2016 | 3/22/2016
Vinyl Chloride 340 NS 170 Compound
cis-1,2-Dichloroethene ND 500 1,200 D F1
Tetrachloroethene ND 560 820 D F1
Trichloroethene ND 220 300 F1
LEGEND Vinyl Chloride 140 ND ND
- MTBE 12 ND ND

*  WOODEN-SLAT FENCE
MW-1DD 11/10/2015 | 1/28/2016 3/22/2016
CHAIN-LINK FENCE Compound
J‘} 1,1-Dichloroethane 0.67 ND ND
GMZg MONITORING WELL 7 MW=9 1,1-Dichloroethene ND ND 14
" Benzene ND ND 0.49 J
DAMAGED/MISSING WELL — MW-1D cis-1,2-Dichloroethene 43 65 560 D
MW-1 MP=20 - 11/11/2015 | 1/28/2016 | 3/22/2016 | |Tetrachloroethene 28 46 290 D
® PILOT INJECTION WELLS 11/10/2015 | 1/28/2016 3/22/2016 Compound :
Compound : . Trichloroethene 11 18 150 D
cis-1,2-Dichloroethene 1,700 1,200 1,300 cis-1,2-Dichloroethene 960 1,900 1,900 trans-1,2-Dichloroethene ND ND 2.6
Tetrachloroethene 260 330 350 Tetrachloroethene 1,900 1,700 3,500 D1 IVinyl Chioride 13 ND 31
Trichloroethene 170 180 130 Trichloroethene 530 810 1,000 MTBE ND 0.39 J 9.9
Vinyl Chloride 32 46 31
M P-ZO 11/11/2015 | 1/28/2016 3/23/2016
Compound
cis-1,2-Dichloroethylene 3.0 NS 4.1
Tetrachloroethylene 0.69 NS 0.51J
Trichloroethylene 0.91 NS 0.98 J
Vinyl Chioride ND NS 1.9 Supplemental Pre-Design Summary Report
NOTE: Data Qualifiers: N Crown Dykman (NYSDEC Site No.130054)
= BLUE indicates that well was checked I _ Glen COVG, NeW York
suallv. and n manganat a) D — Based on dilution of original sample.
visually, a O permanganaté was b) J — Result is estimated value, as result is below reporting limit for
observed. Well was sampled for laboratory f d . . . .
analysis. respective compound. , , - JIL Source Area ISCO Pilot Injection Baseline and Post-
c) F1—MS and/or MSD Recovery is outside acceptance limits. I7C

d) Mn-4 - Permanganate present in well. Injection Analytical Sampling Summary;

e) ND — Not Detected November 2015 (Baseline) - March 2016
f) NS — Not sampled

g) [ JIndicates that compound exceeds the respective NYSDEC

. . ) | A i lue. : &
= Sodium Permanganate injected in wells IW- Class GA standard or guidance value (!éo a Q RmDIS Design & Consuitancy 1 1
02 and IW-03 in building. APPROXIMATE SCALE IN FEET built assets
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MW-5R RESULT (ug/L) MW-3 RESULT (ug/L)
TCE 0.26) Acetone 6.0 J*
Cis-1,2-DCE 1.1
1,1-Dichloroethane 0.31) MW-4R RESULT (ug/L)| |[MW-15R RESULT (ug/L)
1,1-Dichloroethene 0.38) Cis-1,2-DCE 0.94] PCE 0.38)
" \ TCE 0.2
RN\ER 1A /i/ % Cis-1,2-DCE 3.7
MW-11 RESULT (ng/L) F M\NOL A \ dTrans 1,2-0CE 0.34)
PCE 3.21D ‘(ON\ A PER‘\'\{ e #\ FORM Vinyl Chloride 5.3
Cis-1,2-DCE 650 D P 0 / ) N\GA Cyclohexane 0.66J
Trans-1,2-DCE 9.6 D s \ KO PROP Ethylbenzene 4.6
Vinyl Chloride 370D \ Isopropylbenzene 12
Benzene 21D ! |Methylcyclohexane 4.4)
Ethylbenzene 47D \
Isopropylbenzene 15D k
MTBE 63D \ MW-19 RESULT (ug/L)
Toluene 36D PCE 1.2
Xylenes, Total 210D TCE 0.94)
Cis-1,2-DCE 11
Trans-1,2-DCE 0.53)
\ Vinyl Chloride 0.39
MW-8 RESULT (ug/L) \
Cis-1,2-DCE 86D Laundry
Vinyl Chloride 13D Facility
Ethylbenzene 120 D MW-16R RESULT (ng/L)
Isopropylbenzene 66 D TFE 0.43)
Methylcyclohexane 9.8JD Cis-1,2-DCE 24
Methylene Chloride 10JD Trans-1,2-DCE 0.6J
Toluene 58D Vinyl Chloride 0.47)
Xylenes, Total 1,100 D 1,4-Dichlorobenzene 0.21)
*Approximately 12 inches of Acetone 5.2}
LNAPL measured in MW-8 ORN\ . Cyclohexane 0.20)
F UNG Jolvo Repair Ethylbenzene 11
L T Garage Isopropylbenzene 11
PP\R \ Methylcyclohexane 0.59)
\
A IMw-2 RESULT (ug/L)
N : e ry [ 17
MW-14R RESULT (ug/L) \ \\ \ '\ s TCE 35
Cis-1,2-DCE 1,500 D \ \ v\ mase @ Cis-1,2-DCE 1.1
Trans-1,2-DCE 43 D Y “\ \,Mw'm . |w-o1n. Mﬁn
Vinyl Chloride 700 D \ \\\ \‘\\ h&m
1,1-D?ch|oroethene 1.5JD * 9 "\\\ \ MW-17R RESULT (nig/L)
1,2-Dichloropropane 1.5JD \7A \‘\ W\"zz‘ga Cis-12-DCE %5
Benzene >-1D \ NN Trans-1,2-DCE 18
Cyclohexane 0.83JD \ \\1\0;\\\ N\ Vit e 73
Ethylbenzene 65D \‘\VE’“‘ . 1,2-Dichlorobenzene 0.22)
Isepropylbenzene e % “\ STEN 1,2-Dichloropropane 1.3
MTBE 1.41b ) 5 \\\G 1,4-Dichlorobenzene 0.76J
Methylcyclohexane 2.71D P\ Acetone 6.3)
Methylene Chloride 6.6 JBD
Benzene 3.8
Toluene 1200 Chloroethane 14
Xylenes, Total 450 D Cyclohexane 0.71)
Ethylbenzene 3.6
Isopropylbenzene 27
MTBE 12
Methylcyclohexane 2.4)
Toluene 0.18)

LEGEND

—  CHAIN-LINK FENCE

WOOD-PICKET FENCE

PROPERTY BOUNDARY
(SURVEY)

GROUNDWATER MONITORING WELL

MISSING/ DAMAGED
GROUNDWATER MONITORING WELL

2005 IRM EXCAVATION
AREA/ SVE SYSTEM SUB-
SLAB PIPING

Notes:

J — Result is less than the RL but greater than or equal to the
MDL and the concentration is an approximate value.

B — Compound was found in laboratory blank and sample
(indicates potential laboratory contaminant)

D — Result is based on dilution of the sample.

ug/L — Micrograms per liter.

Primary Contaminant/CVOC exceeding
respective NYS Class GA Standard or Guidance
Value

Other detected VOC exceeding respective NYS
Class GA Standard or Guidance Value
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IW-02 RESULT (l«lg/l-) MW-29 RESULT (].,Lg/L) IW-03 RESULT (l,[g/L)
PCE 3,800 D PCE 25D PCE 1.9JD
TCE 5,600 D TCE 52D TCE 6.3JD
Cis-1,2-DCE 14,000 D Cis-1,2-DCE 900 D Cis-1,2-DCE 1,400 D
MW-26 RESULT (ug/L) Trans-1,2-DCE 50D Trans-1,2-DCE 18D Trans-1,2-DCE b
PCE 2.1JD Vinyl Chloride 710 D Vinyl Chloride 190D iyllehleyide 640D
TCE 17 RN\ER Methylene Chloride 12010 b+ |L1-Dichloroethene 2.71D 1,1-Dichloroethene 2.61D
Cis-1,2-DCE 960 D FO N“N = /* Ethylbenzene 10D Benzene 3.3JD
Trans-1,2-DCE 87D ‘ Isopropylbenzene 8.0JD Chloroethane 8.21D
Vinyl Chloride 88D it ol 14 JEP 1 Isopropylbenzene 7.9JD
Benzene 1.31D \ KON\ OPF’R MTBE 9.7JD
Ethylbenzene 85D '\4L PR Methylcyclohexane 1.5JD
Isopropylbenzene 43D Methylene Chloride 14 JBD
Methylcyclohexane 4.4)D MW-6R RESULT (pg/L)
Toluene 2.5JD PCE 29
Xylenes, Total 270D ’ﬁm TCE 97
’“\ Cis-1,2-DCE 740D
= Trans-1,2-DCE 33
MW-28 RESULT (1ig/L) Vinyl Chloride 270
PCE 1,500D 1,1-Dichloroethene 1.6
TCE 4,200D 1,2-Dichloropropane 0.57
Cis-1,2-DCE 28,0000 kY 1,4-Dichlorobenzene 0.41)
Trans-1,2-DCE 95D :;HU_n trv E— 16
Vinyl Chloride 1,100 D acrity Chloroethane 13
Ethylbenzene 26
MW-13 RESULT (ug/L) il Isopropylbenzene 18
PCE 430D MTBE 7.2
TCE 480 D Methylcyclohexane 2.2)
Cis-1,2-DCE 14,000 D MY-15R Xylenes, Total 6.6
o
Methylene Chloride 160 JBI?‘ - G \éolvo Repair :EE 1;1;,;)(;)(;)5
L\ DP\R 16 arage Cis-1,2-DCE 50,000 D
IW-01S RESULT (ug/L) 9 TR .. Vinyl Chloride . 2,500 D
PCE 17 & Not Sa\mpl /.\ Methylene Chloride 1,100 JD
Cis-1,2-DCE L6 ; T 7@ [Mw-18 RESULT (ug/L)
Chloroform 0.45) s ' % g PCE 78 D
\ Y -— A = TCE 520D
MW-25D RESULT (ug/L) LN NG 3//’ Cis-1,2-DCE 940 D
PCE 3.2 \ f w250 : Trans-1,2-DCE 5.6D
TCE 3.8 * N { 5N Vinyl Chloride 40D
Cis-1,2-DCE 150 \ N w22 N
Trans-1,2-DCE 2.3 ! W8 @y MW-10S RESULT (ug/L)
inyl Chlori R PCE 560 D
Vinyl Chloride 330 \Y Pt
1,1-Dichloroethane 0.97 \.3‘, b, / TCE 210D
1,1-Dichloroethene 0.46) N R Cis-1,2-DCE 550 D
1,2-Dichloroethane 1.1 aw ] \% Trans-1,2-DCE 2.9JD
Benzene 0.98 ) Vinyl Chloride 33D
Methylcyclohexane 1.4) MW-10D RESULT (ug/L)
PCE 400D
MW-25S RESULT (ug/L) IW-01D RESULT (pg/L) TCE 420D
Acetone 52 PCE 25 Cis-1,2-DCE 830D
Bromoform 1 TCE 33 Trans-1,2-DCE 51D
Chloroform 1.6 Cis-1,2-DCE 39 Vinyl Chloride 431D
Acetone 29 1,1-Dichloroethene 2.21D
Chloroform 1

LEGEND

— CHAIN-LINK FENCE

WOOD-PICKET FENCE

PROPERTY BOUNDARY
(SURVEY)

GROUNDWATER MONITORING WELL

MISSING/ DAMAGED
GROUNDWATER MONITORING WELL

2005 IRM EXCAVATION
AREA/ SVE SYSTEM SUB-
SLAB PIPING

Notes:

J — Result is less than the RL but greater than or equal to the
MDL and the concentration is an approximate value.

B — Compound was found in laboratory blank and sample
(indicates potential laboratory contaminant)

D — Result is based on dilution of the sample.

ug/L — Micrograms per liter.

Primary Contaminant/CVOC exceeding
respective NYS Class GA Standard or Guidance
Value

Other detected VOC exceeding respective NYS
Class GA Standard or Guidance Value
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MW-21D RESULT (ug/L)

Cis-1,2-DCE 1,800 D

Trans-1,2-DCE 28D

Vinyl Chloride 50D

(ORM

MW-21S RESULT (ug/L)

PCE 58

TCE 22

Cis-1,2-DCE 57

Trans-1,2-DCE 0.32)

Vinyl Chloride 8.3

Chloroform 0.39)

MW-22(R)D RESULT (ug/L)

Cis-1,2-DCE 2,200 D

Trans-1,2-DCE 33D

Vinyl Chloride 66 D

Cyclohexane 4.7 D

Methylene Chloride 33 JBD
MW-22(R)S RESULT (ug/L)
PCE 17
TCE 23
Cis-1,2-DCE 260
Trans-1,2-DCE 5.5
Vinyl Chloride 61
1,1-Dichloroethane 0.36)
1,1-Dichloroethene 0.32)
1,2-Dichloroethane 0.25)
Benzene 0.47)
Methylcyclohexane 0.29)

*

\,
\ \ Thw21s N\
\\
R i\
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\ WIS @
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W10 N

.
IW-01D Ma-1 0D

Laundry
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a\ \\\\G

AR MW-1D RESULT (ug/L)
" |PCE 40
MW-1 RESULT (ug/L) / TCE 65
PCE 11 Cis-1,2-DCE 350
TCE 11 Trans-1,2-DCE 3.6
Cis-1,2-DCE 45 Vinyl Chloride 4.8
Trans-1,2-DCE 0.3J 1,1-Dichloroethane 0.33)
Vinyl Chloride 3.1 1,1-Dichloroethene 0.77)
Chloroform 0.27)

A

N
e
\
MW-23S RESULT (ug/L)
PCE 320
TCE 140
Cis-1,2-DCE 380
Trans-1,2-DCE 2.5
Vinyl Chloride 3.6

MW-7

RESULT (ug/L)

LEGEND

— CHAIN-LINK FENCE

WOOD-PICKET FENCE

PROPERTY BOUNDARY
(SURVEY)

GROUNDWATER MONITORING WELL

MISSING/ DAMAGED
GROUNDWATER MONITORING WELL

2005 IRM EXCAVATION
AREA/ SVE SYSTEM SUB-
SLAB PIPING

Notes:

J — Result is less than the RL but greater than or equal to the
MDL and the concentration is an approximate value.

B — Compound was found in laboratory blank and sample
(indicates potential laboratory contaminant)

D — Result is based on dilution of the sample.

ug/L — Micrograms per liter.

Primary Contaminant/CVOC exceeding
respective NYS Class GA Standard or Guidance

PCE

TCE
Cis-1,2-DCE
Trans-1,2-DCE

260
130
210
4.3

MW-23D

RESULT (ug/L)

PCE
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Cis-1,2-DCE
Trans-1,2-DCE
Vinyl Chloride
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Methylene Chloride

480 D
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910 D
5.1JD
11D
3.31D
11JBD

Value

Other detected VOC exceeding respective NYS
Class GA Standard or Guidance Value
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PCE
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Trans-1,2-DCE
Vinyl Chloride
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38
140
1.3
4.1
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EXCEEDS USEPA HEALTH
ADVISORY LEVEL FOR DRINKING
WATER OF 70 ng/L FOR PFOA/PFOS

Notes:

IW-03 reported as DW-03 within analytical reports
ng/l — nanograms per liter
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MW-3 RESULT (ng/L) MW-15R RESULT (ng/L) MW-4R RESULT (ng/L)
PFOA 310 PFOA 100 SFOR 55
MW-5R RESULT (ng/L)| |pFOS 310 PFOS 380 PFOS 56
PFOA 120 Total PFAS 973.2 Total PFAS 762 Total PEAS 116.3
PFOS \\ '
Total PFAS ] N
/*/ A
MW-14R RESULT (ng/L) 7
PFOA 130 MW-19 RESULT (ng/L)
PFOS 1200 PFOA 7
Total PFAS 2068.6 PFOS 17
: Total PFAS 55.8
MW-11 RESULT (ng/L) /-/ ‘ =
Ky K =
PFOA 120 S g war MW-16R RESULT (ng/L)
PFOS 1,300 PFOA 190
Total PFAS 2,493 PFOS 320
Total PFAS 1,159
MW-8 RESULT (ng/L) \
PFOA 93 | aundry MW-17R RESULT (ng/L)
PFOS 1,700 Facility PEOA 150
Total PFAS 2,082 PFOS 450
Total PFAS 1,001
MW-13 RESULT (ng/L)
PFOA 9%
o o 2/;\3:2 RESUL6T8(ng/L)
Total PFAS 680.2 PEOS 15
MW-21D RESULT (ng/L) \, |Total PFAS 35.1
PFOA 59 \
PFOS 110 \
Total PFAS 281 %
.‘*\..mzr- = /'/‘/M‘Z
MW-21S RESULT (ng/L) " \TEREET e \ MW-7 RESULT (ng/L)
PFOA 110 L omase o ?@“’5 @ \ PFOA 60
PFOS 480 e . IW-01D  MW-10D
| PFOS 150 B
Total PFAS 982.0 \ Total PFAS 342.81
MW-22(R)D  [RESULT (ng/L)
PFOA a2
0 MW-23S RESULT (ng/L)
PFOS s PFOA 51
MW-22(R)S RESULT (ng/L) Total PFAS 273.6
PFOA 36 MW-23D RESULT (ng/L)
PFOS 140 PEOA 65
Total PFAS 257.0 MW-1 RESULT (ng/L)| |MW-1DD RESULT (ng/L) MW-1D RESULT (ng/L)| |pFOS 130B
PFOA 86 PFOA 65 PFOA 52 Total PFAS 318.1
PFOS 230 PFOS 94 PFOS 100
Total PFAS 498.2 Total PFAS 221.9 Total PFAS 270.8

Summary of PFOA, PFOS and total Perfluoroalkyl
Substances (PFAS) in Groundwater Samples —
November 2017
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MW-26 RESULT (ng/L)
PFOA 33
PFOS 380
Total PFAS 638.4
MW-28 RESULT (ng/L)
PFOA 77
PFOS 600
Total PFAS 942.64
R
F?ﬁﬁiﬂﬁN
B
U TP AROEL
IW-01S RESULT (ng/L)
PFOA 43
PFOS 110
Total PFAS 231.9
MW-25D RESULT (ng/L)
PFOA 34
PFOS 100
Total PFAS 226.9
MW-255 RESULT (ng/L)
PFOA 140
PFOS 350
Total PFAS 738.7

%.\/ ‘\' MW-25D

W-258

IW-01D "\ MW-10|

% eMW-1

< i@y -
\'\ Mw22R)S 9mw.1n
-

MW-235

C Mw-23D

LEGEND
W CHAIN-LINK FENCE

WOOD-PICKET FENCE

PROPERTY BOUNDARY
(SURVEY)

GROUNDWATER MONITORING WELL

MISSING/ DAMAGED
GROUNDWATER MONITORI§IG WELL
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AREA/ SVE SYSTEM SUB-
SLAB PIPING

EXCEEDS USEPA HEALTH
ADVISORY LEVEL FOR DRINKING
WATER OF 70 ng/L FOR PFOA/PFOS

Notes:

IW-03 reported as DW-03 within analytical reports
ng/l — nanograms per liter
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IW-02 RESULT (ng/L)
PFOA 56
PFOS 190
Total PFAS 444.8
ch ! T
ON\ ROPER
MW-29 RESULT (ng/L)
PFOA 180
PFOS 590
Total PFAS 1583.8
IW-03 RESULT (ng/L)
PFOA 100
PFOS 550
Total PFAS 962.4
MW-6R RESULT (ng/L)
PFOA 150
PFOS 510
Total PFAS 1,223
MW-27 RESULT (ng/L)
PFOA 86
PFOS 450
Total PFAS 1059.12
F
MW-18 RESULT (ng/L)
PFOA 49
PFOS 150
e @ Total PFAS 327.71
MW-10S RESULT (ng/L)
PFOA 38
0 PFOS 120
“50) eN Total PFAS 256.0
NG
R W > A MW-10D RESULT (ng/L)
O\p\\\!\ PPP‘G PFOA 31
PFOS 75
IW-01D RESULT (ng/L) Total PFAS 180.0
PFOA 47
PFOS 130
Total PFAS 311.87

Supplemental Pre-Design Summary Report
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Summary of PFOA, PFOS and total Perfluoroalkyl
Substances (PFAS) in Groundwater Samples —
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NOTES:

J - Result is less than the reporting limit (RL; 0.2ug/L) but
greater than or equal to the method detection limit (MDL;
0.1ug/L) and the concentration is an approximate value.

ug/L — Micrograms per liter, equivalent to parts-per-billion

(ppb).

ND — Not Detected above MDL shown.
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RESULT (ug/L)

1,4-Dioxane

0.29
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L b AROEL

MW-14R

RESULT (ug/L)
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ND (<0.10)

MW-1D
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1,4-Dioxane

0.69
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MW-3 RESULT (ug/L