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INTRODUCTION

On behalf of Kraft Heinz Foods Company, Inc. (Kraft Heinz), Ramboll US Consulting, Inc. (Ramboll?)
has prepared this Report to present November 2020 performance monitoring results of February 2020
remedial actions designed to treat chemicals of concern (COCs; primarily tetrachloroethene [PCE] and
its anaerobic degradation products) in groundwater at the former drum storage area (FDSA) on the
Rowe Industries Superfund Site (the “Site”) located in Sag Harbor, New York (Figure 1 and Figure 2).
This report presents the third quarterly monitoring event results since the baseline monitoring was
conducted in February 2020. The first quarterly monitoring event was conducted in May 2020 and the
second quarterly monitoring event was conducted in August and September 2020 (as part of annual
groundwater monitoring at the Site). These remedial actions were implemented in accordance with
the United States Environmental Protection Agency (USEPA)-approved Work Plan for In-Situ
Groundwater Remediation, Former Drum Storage Area, Rowe Industries Site (Ramboll, November
2019). Implementation of the remedial actions was conducted as documented in the Electron Donor
Injection Documentation Report (Ramboll, May 2020).

BACKGROUND

Site History

The Site was historically used to manufacture various electrical components such as copper coils for toy
slot cars. Degreasers used in the manufacturing process were disposed of in several drywells and were
also stored in drums in the FDSA of the Site that eventually leaked to the ground surface. The
contamination was detected in nearby drinking water wells during the mid-1980s, and a Suffolk County
Department of Health investigation identified the source as the property occupied by Sag Harbor
Industries (SHI). A subsequent remedial investigation identified COCs as PCE, trichloroethene (TCE)
and 1,1,1-trichloroethane (TCA). Groundwater impacted with these COCs was found to extend
northwesterly from the FDSA over a distance in excess of 2 mile toward a brackish estuary named
Ligonee Creek and also Sag Harbor Cove. The subject of this report is residual impacted soil and
groundwater within the FDSA, which is located on an upgradient adjacent property to SHI (107 Laurel
Lane in Sag Harbor, New York). The following sections provide a summary of soil and groundwater
remedial actions conducted at the FDSA.

Previous FDSA Unsaturated Zone Treatment

Excavation of contaminated soil from the surface to 4 feet below ground surface (bgs) was completed
in the FDSA in 1998. To treat remaining chlorinated volatile organic compounds (CVOCs) in
unsaturated zone soil, a soil vapor extraction (SVE) system was installed and operated from 1998 to
2003. In January 2005, LBG Hydrogeologic and Engineering Services, P.C. (LBGHES) submitted to the
USEPA a report entitled Addendum to Soil Remedial Action Report, Closure Request for Source Soils in
the Former Drum Storage Area. The 2005 LBGHES report demonstrated that soil quality in the
unsaturated zone of the FDSA had achieved Applicable or Relevant and Appropriate Requirements
(ARARSs), and the USEPA subsequently approved the report conclusions. Remaining cleanup efforts
within the FDSA therefore focus on treating the identified COCs in the saturated zone and capillary
fringe near the water table.

As part of the information presented in the January 2005 LBGHES report, exceedances of the ARAR for
PCE in soil were identified from soil samples collected at borings C3-2 and C3-4 in January 2003. The

! The company was formerly known as Ramboll US Corporation (2018-2020), Ramboll Environ US Corporation
(2015-2018), and ENVIRON International Corporation (1989-2015).
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detected PCE in these soil boring samples was located at depths below the annual high water table,
such that the PCE was located within the saturated soil for a portion of the year and therefore not
considered to represent the vadose zone. The January 2005 LBGHES report concluded that this
detected PCE would be more effectively treated via a groundwater remedy.

Previous FDSA Saturated Zone Treatment

In November 2000, a focused groundwater pump and treat (FP&T) remediation system began
operating with four focused recovery wells (FRW-1, 2, 3, and 4) within the FDSA. The primary
objective of groundwater extraction from these four focused recovery wells is to prevent the COCs in
groundwater from migrating beyond the FDSA.

In December 2002, a full-scale groundwater pump and treat (FSP&T) system consisting of nine
recovery wells (identified as RW-1 through RW-9), an equalization tank, bag filters, tower air stripper,
and transfer tank was installed and began operation for the purpose of recovering dissolved-phase
COCs in groundwater downgradient of the FDSA.

In November 2004, approximately 10,800 pounds of EHC® product, which contained a micron-scale
zero-valent iron (ZVI) and a carbon substrate, was injected into the saturated zone of the FDSA to
enhance abiotic and biotic reductive dechlorination. The EHC® injection facilitated limited degradation
of PCE to degradation products cis-1,2-dichloroethene (cDCE) and vinyl chloride (VC). However, COC
concentrations in groundwater persisted at concentrations above ARARs such that FP&T system
operations in the FDSA were resumed.

Between July 2005 and January 2014, in accordance with the Site’s Consent Decree, eight of the
recovery wells located downgradient of the FDSA were shut down with USEPA approval once the
groundwater quality in those wells had achieved ARARs for at least 3 consecutive years.
Downgradient FSP&T well RW-2 currently remains in operation. Operation of FP&T wells FRW-1
through FRW-4 have been suspended since just prior to the February 2020 FDSA remedial actions
identified above and further described in Section 3 and Section 4. Since 2000, the results of ongoing
groundwater monitoring have confirmed that COCs in groundwater have not migrated beyond the
FDSA. However, due to continued elevated concentrations in the FDSA groundwater, the February
2020 in-situ groundwater remedial actions documented herein were implemented to further treat
COC-impacted groundwater within the FDSA.

As indicated in Section 2.2, residual PCE is located at depths below the annual high water table, such
that electron donor injection for the purpose of in-situ groundwater remediation should occur during
high water table conditions. An evaluation of local precipitation and associated groundwater elevation
patterns was therefore conducted prior to the February 2020 electron donor injection event to gain an
understanding of expected water table conditions at the time of injection.

FEBRUARY 2020 FDSA SATURATED ZONE TREATMENT

Ramboll proposed additional in-situ treatment of soil and groundwater within the FDSA in the
November 2019 Work Plan. Specifically, Ramboll proposed additional remedial action via in-situ
chemical reduction (ISCR) and in-situ anaerobic bioremediation (ISB) within a vertical zone that
ranged from approximately 16 to 31 feet bgs over an approximately 2,000 square foot area (Figure 3
and Figure 4). This treatment zone encompasses previously-detected CVOC concentrations in soil
associated with a clay lens and interbedded sands and silts beneath the FDSA.

Ramboll 2 Environment & Health
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Ramboll contracted Redox Tech, LLC (Redox Tech) to implement ISCR/ISB via electron donor injection
within the FDSA. The ISCR/ISB reagents included five 1,000-liter totes of Anaerobic BioChem (ABC®)
carbon substrate, 5 liters of Dehalococcoides (Dhc) containing bacteria (commercially known as
“RTB-1"), and 6,000 pounds of micron-scale ZVI. In addition to the ISCR/ISB reagents, guar was used
on an as-needed basis to suspend the ZVI particles in prepared injection fluid, sodium sulfite to reduce
dissolved oxygen in the injected amendment to support Dhc development, and granular bentonite for
sealing the injection points.

Injection of reagents was conducted from February 25 to 28, 2020. A total of 19 injection points were
advanced within the target injection area. Each injection location received 495 gallons of slurry that
included approximately 474 pounds of ABC®, 316 pounds of ZVI, approximately 0.3 liters of RTB-1, and
potable water that was deoxygenated using small quantities of sodium sulfite. The total quantities of
injected amendment included 9,000 pounds of ABC®, 6,000 pounds of micron-scale ZVI and 5 liters of
RTB-1, for a total of approximately 15,000 pounds of injected amendment that is commercially known
as "ABC+.”

The injections were performed at depths ranging from approximately 15 to 32 feet bgs at each injection
location, as determined by surface topography and existing stratigraphic information (Figure 5 and
Figure 6). The injections were performed using a direct push drill rig with hollow stem rods. The hollow
stem rods were advanced to the target depth and a hose fitting was threaded to the top of the rods
connected to a diaphragm pump to deliver the amendments to the subsurface. The amendments were
delivered in 1-foot intervals to facilitate adequate and uniform vertical distribution of reagent. At each
interval, approximately 33 gallons of amendment was delivered for a total of approximately 495 gallons
of amendment delivered per injection point as indicated above. The formation readily received the
injected slurry with no daylighting and moderate injection pressures (approximately 100 pounds per
square inch [psi]). The injected flow rates exceeded 8 gallons per minute (gpm). Each boring was
sealed at the completion of the injections using granular bentonite, and subsequently hydrated.

GROUNDWATER MONITORING PLAN

To evaluate the effectiveness of the February 2020 ISCR/ISB remedial actions, baseline and ongoing
post-injection sampling of wells FRW-1 through FRW-4, MW-98-05AR, and MW-98-01A includes
analysis of the following parameters: volatile organic compounds (VOCs) (Method 8260), sulfate
(Method 300), ethene/ethane/methane (Method 8015), dissolved iron (Method 6010B/200.8), total
organic carbon (TOC) (Method 5310C), and nitrate+nitrite (Method 300). For data quality purposes,
one field duplicate sample is submitted for laboratory analysis of the parameters identified above as
part of each monitoring event. The field parameters turbidity, specific conductance, dissolved oxygen
(DO), pH, oxidation-reduction potential (ORP), and temperature are also analyzed in the field as part
of each sampling event. In addition, monitoring wells MW98-04 and MW-45A are being monitored for
VOCs.

Subsequent to the February 2020 ISCR/ISB injection event, the groundwater monitoring described
above is being conducted on a quarterly basis for 1 year (four sampling events), followed by 2 years
of semi-annual monitoring (four additional sampling events), followed by annual groundwater
monitoring thereafter. Wells MW-28A/B, 44A/B/C, 58A/B, 59A/B, 98-04B, 45B, and N-32 and 32B will
continue to be sampled in accordance with their regular annual monitoring schedule. The frequency of
groundwater monitoring and scope of laboratory analyses may be modified during the course of the
groundwater monitoring program in response to monitoring results and field observations.

Ramboll 3 Environment & Health
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The focused recovery wells have been turned off since February 2020 to prevent removal of the
injected reagents. However, extraction well RW-2 located downgradient of the FDSA will remain
active and follow the current monitoring and operation schedule until post-injection monitoring
confirms that PCE concentrations have stabilized.

GROUNDWATER MONITORING RESULTS

Pursuant to the November 2019 Ramboll Work Plan, the following monitoring wells were sampled
using low flow sampling procedures on November 17 through November 19, 2020: FRW-1, FRW-2,
FRW-3, FRW-4, MW-45A, MW-98-01A, MW-98-04, and MW-98-05AR. The groundwater samples were
submitted to York Analytical Laboratories, Inc., a New York-certified laboratory, and groundwater field
sampling logs are provided as Appendix A. The groundwater samples were analyzed for VOCs, and
the bioremediation indicator parameters dissolved iron, TOC, nitrate+nitrite, sulfate, ethene, ethane,
and methane.

Following groundwater sample collection, the laboratory-provided groundwater sample containers
were labeled with the sample location identifier, date and time of sample collection, and intended
laboratory analyses. The sample containers were placed on ice in insulated coolers. A chain-of-
custody form was prepared upon completion of sampling and accompanied the groundwater sample
coolers to the project laboratory.

Water Table Elevations and Inferred Groundwater Flow Directions

An electronic water-level meter was used to measure static groundwater levels. The groundwater
elevation measurements are provided in Table 1 and a potentiometric surface contour map with
inferred groundwater flow directions based on the November 2020 water table elevation
measurements is shown on Figure 7.

As indicated in Table 1, measured depths to the water table below the top of inner polyvinylchloride
(PVC) well casings at the site in November 2020 ranged from 18.68 feet at monitoring well MW-28A to
23.91 feet at well MW-58A. As shown on Figure 7, the November 2020 water table elevations ranged
from 7.07 to 7.68 feet above mean sea level (AMSL), which are similar to that recorded during the
previous (September 2020) water table measurements. Based on the measured water table
elevations, the inferred direction of shallow groundwater flow within the FDSA is generally to the
north-northeast, at an estimated horizontal hydraulic gradient of approximately 0.008.

Field Parameters

Prior to collection of groundwater samples for laboratory analysis, each monitoring well was opened
and allowed to equilibrate, and an electronic water-level meter was used to measure static
groundwater levels. Once the static water levels were recorded, the wells were purged using low-flow
techniques, and groundwater samples were collected using a peristaltic pump fitted with new,
disposable tubing. The monitoring wells were purged until the field parameters of pH, specific
conductance, and temperature stabilized, followed by sampling of the wells. Field parameters
consisting of pH, specific conductivity, temperature, DO, and ORP were measured at all sampled
monitoring wells using a Horiba U52 meter and flow-through cell and the results are documented in
Table 2.

The field parameter data obtained within the treatment zone (exclusive of wells MW-45A and MW-98-04,
which are outside of the treatment zone) as part of the February 2020 baseline groundwater monitoring
event and November 2020 post-injection groundwater monitoring event are summarized as follows:

Ramboll 4 Environment & Health
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5.3

5.3.1

e Values of specific conductivity increased from a range of 85 to 151 micro-siemens per centimeter
(MS/cm) in February 2020 to a range of 939 uS/cm (at MW-98-01A) to 4,140 uS/cm (at FRW-3) in
November 2020, which may be indicative of subsurface distribution of the lactate-based carbon
substrate within the treatment zone.

e Groundwater was under anaerobic to mildly aerobic conditions as the monitoring wells revealed
February 2020 baseline DO concentrations that ranged from 0.88 milligrams per liter (mg/L) at
MW-98-05AR to 4.95 mg/L at FRW-1 within the treatment zone. November 2020 DO
concentrations within the treatment zone ranged from 0.20 mg/L (MW-98-05AR) to 0.75 mg/L
(MW-98-01A), which is consistent with anaerobic conditions induced by the February 2020
injection of electron donor.

e The February 2020 ORP of the groundwater samples from the treatment zone monitoring wells
ranged from +81 millivolts (mV) at MW-98-01A to +215 mV at FRW-1, which indicated that the
groundwater was under mildly oxidizing conditions. The November 2020 ORP of the groundwater
samples within the treatment zone ranged from -128 mV (at FRW-1) to +16 mV (at MW-98-01A),
which indicates that the groundwater has transitioned to more reducing conditions in response to
the February 2020 injection of electron donor.

e The February 2020 pH of the groundwater ranged from 5.20 (at FRW-1) to 6.14 at (MW-98-05AR)
in the treatment zone monitoring wells. The November 2020 pH values were higher as they
ranged from 5.98 (at MW-98-05AR) to 7.65 (at FRW-1) in treatment zone monitoring wells. The
injected ABC® carbon substrate contains a phosphate pH buffer, and hydroxyl ions produced from
corrosion of ZVI may also have increased the pH within the treatment zone to levels more
favorable for Dhc development (in general, microbes generally prefer a pH range of 5 to 9 and Dhc
microbial development is supported at pH values generally between 6 and 8).

Analytical Laboratory Parameters

Analytical results with associated Quality Assurance/Quality Control (QA/QC) qualifiers are provided in
Appendix B, and a data validation report is provided in Appendix C. A comparison of the analyzed
parameters in the groundwater samples obtained as part of the quarterly groundwater monitoring
events with New York State Ambient Groundwater standards is provided in Table 3 and PCE
concentrations are depicted in Figure 8. The analytical results are reported in units of micrograms per
liter (pg/L), which is equivalent to parts per billion (ppb), or mg/L, which is equivalent to parts per
million (ppm). Locations of monitoring wells are identified on Figure 2.

Total Organic Carbon

TOC is an indicator of natural organic carbon as part of baseline site characterization and is also an
indicator of substrate distribution during anaerobic bioremediation performance monitoring. TOC
concentrations greater than 20 mg/L are desired within an anaerobic treatment zone. Stable or
declining total organic carbon concentrations less than 20 mg/L, in conjunction with elevated
concentrations of CVOCs and alternate electron acceptors indicate that additional substrate is required
to sustain the treatment zone (AFCEE, 2004).

February 2020 TOC concentrations in the treatment zone monitoring wells ranged from 2.16 mg/L (at
MW-98-01A) to 2.66 mg/L (at MW-98-05AR) (Table 3), confirming that addition of carbon substrate
was likely required to sustain an anaerobic bioremediation treatment zone. In response to the
February 2020 injection of carbon substrate, November 2020 TOC concentrations increased to a range
from 1,200 mg/L (at well FRW-4) to 13,400 mg/L (duplicate at well FRW-3). The arithmetic mean
TOC concentration increased over three orders-of-magnitude, from 2.33 mg/L in February 2020 to
5,200 mg/L in November 2020. Therefore, TOC concentrations remain favorable for anaerobic
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5.3.2

5.3.3

5.3.4

bioremediation within the treatment zone based on the November data, 9 months after completion of
the February 2020 carbon substrate and ZVI injection.

Nitrate

Nitrate is an alternate electron acceptor for microbial respiration in the absence of oxygen. Depleted
concentrations of nitrate relative to background values indicate that the groundwater environment is
sufficiently reducing to sustain nitrate reduction. Nitrate concentrations less than 1 mg/L are
desirable for anaerobic dechlorination to occur.

February 2020 nitrate concentrations in the treatment zone monitoring wells ranged from 0.166 to
1.17 mg/L, indicating that addition of carbon substrate would be beneficial to sustain an anaerobic
bioremediation treatment zone. In contrast, none of the November 2020 groundwater samples in
treatment zone monitoring wells revealed detectable concentrations of nitrate, at a detection limit of
0.050 mg/L. Nitrate reducing conditions continue to be present based on the November 2020
groundwater sample results.

Ferrous Iron

In some cases, ferric iron is used as an electron acceptor during anaerobic biodegradation of organic
carbon; however, ferric iron is typically present in solid mineral form. During this process, ferric iron
is reduced to ferrous iron, which is soluble in water. Elevated concentrations of ferrous iron indicate
that the groundwater environment is sufficiently reducing to sustain iron reduction and for anaerobic
dechlorination to occur. However, ferrous iron concentrations may be biased low due to
co-precipitation with sulfides. Dependent on the amount of fermentable substrate and bioavailable
iron already present in the aquifer, a site may not exhibit a substantial increase in ferrous iron if ferric
iron is already low or depleted.

February 2020 dissolved iron concentrations ranged from <0.010 to 0.465 mg/L in the groundwater
treatment zone. These relatively low baseline dissolved iron concentrations were not consistent with
strongly reducing conditions. Post-injection November 2020 ferrous iron concentrations increased
substantially to a range from 203 mg/L (at well MW-98-01A) to 1,510 mg/L (duplicate groundwater
sample from well FRW-3). These elevated concentrations of ferrous iron in response to the delivered
carbon substrate and ZVI indicate that the groundwater environment within the treatment zone
remains sufficiently reducing to sustain iron reduction and for anaerobic dechlorination to occur.

Sulfate

Sulfate is an alternate electron acceptor for microbial respiration in the absence of oxygen, nitrate,
and ferric iron. Depleted concentrations of sulfate relative to background values indicate that the
groundwater environment is sufficiently reducing to sustain sulfate reduction and for anaerobic
dechlorination to occur. Sulfate concentrations less than 20 mg/L are desirable, but not required, for
anaerobic dechlorination to occur. High concentrations of sulfate in conjunction with the absence of
TOC indicate that additional substrate may be required to promote anaerobic dechlorination.

February 2020 sulfate concentrations detected in the groundwater treatment monitoring wells ranged
from 6.84 to 12.1 mg/L; these relatively low native sulfate concentrations were concluded to not pose
a high electron donor demand within the groundwater treatment zone. In response to the February
2020 electron donor injection event, the November 2020 groundwater samples revealed even lower
sulfate concentrations (a range between <1 to 1.88 mg/L). These results indicate that sulfate
reducing conditions continue to be maintained within the treatment zone.
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5.3.5

5.3.6

Methane/Ethane/Ethene

During methanogenesis, acetate is split to form carbon dioxide and methane, or carbon dioxide is used
as an electron acceptor and is reduced to methane. Elevated concentrations of methane indicate that
fermentation is occurring in a highly anaerobic environment and that reducing conditions are
appropriate for anaerobic dechlorination of CVOCs to occur. Elevated concentrations of ethene and
ethane indicate that anaerobic dechlorination of CVOCs is already occurring. Methane concentrations
greater than 1 mg/L are desirable, but not required, for anaerobic dechlorination to occur. Methane
concentrations less than 1 mg/L and the accumulation of cDCE or VC may indicate that additional
substrate is required to drive reducing conditions into an environment suitable for reduction of these
compounds. If elevated concentrations of ethene or ethane are not detected, potential accumulation
of ¢cDCE or VC should be monitored.

February 2020 baseline methane concentrations in the treatment zone monitoring wells ranged from
<0.010 to 0.25 mg/L, and none of the monitoring wells contained detectable concentrations of ethene
or ethane. Post-injection November 2020 methane concentrations ranged from 1.7 mg/L (at well
MW-98-01A) to 33.0 mg/L (at well FRW-4) in the treatment zone. November 2020 methane
concentrations were greater than 1 mg/L in all of the treatment zone monitoring wells. These findings
indicate that fermentation is occurring in a highly anaerobic environment and that reducing conditions
are appropriate for anaerobic dechlorination of CVOCs to occur. The November 2020 groundwater
samples did not contain detectable concentrations of ethene or ethane, such that complete reductive
dechlorination may not have as yet commenced.

Chlorinated Volatile Organic Compounds

VOC concentrations detected in groundwater samples are summarized in Table 3. Based on
concentration and frequency of detection, the predominant constituents of interest detected within the
FDSA groundwater treatment zone are PCE and its degradation products TCE, cDCE, and VC. The
extent of detectable PCE concentrations based on the November 2020 groundwater sample results is
illustrated on Figure 8. As shown on Figure 8, at 9 months post-injection, the detected PCE
concentration in the groundwater sample from well MW-98-01A (5.1 pg/L) slightly exceeded the
New York State Ambient Groundwater Standard of 5 pg/L. None of the other November 2020
groundwater samples contained PCE concentrations above the New York State Ambient Groundwater
Standard, and none of the November 2020 samples contained TCE concentrations above the TCE
New York State Ambient Groundwater Standard of 5 pg/L. November 2020 groundwater samples
from the following monitoring wells contained cDCE above the New York State Ambient Groundwater
Standard of 5 pg/L and VC above the New York State Ambient Groundwater Standard of 2 pg/L:
FRW-1, FRW-2, FRW-3, and MW-98-05AR.

5.3.6.1 Well FRW-1

Between February 2020 and November 2020, the PCE concentration declined from 320 ug/L to

0.58 ug/L, the TCE concentration decreased from 1.4 pg/L to <0.2 ug/L (after an increase to 42 ug/L
during the May 2020 sampling event), the cDCE concentration increased from <0.2 pg/L to 490 ug/L,
and the VC concentration increased from <0.2 ug/L to 12 pg/L in response to enhanced reductive
dechlorination. Evaluation of molar fractions (molar concentrations of PCE, TCE, cDCE, VC, and
ethene divided by the molar concentration of total ethenes) over time is a method used to determine
if biodegradation has been stimulated.

As shown on Figure D-1, the 2018 and 2019 (pre-injection) detected molar fractions at well FRW-1
ranged from 78 to 99% PCE, 0 to 8% TCE, and 0 to 16% cDCE. Based on the November 2020
groundwater monitoring results, the detected molar fractions at well FRW-1 were as follows: 0% PCE,
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0% TCE, 96% cDCE, and 4% VC. Without sequential dechlorination, the ratios of the targeted
compounds would all remain relatively constant, even if all of the concentrations would decline (due to
dilution, for example).

5.3.6.2 Well FRW-2

Between September 2019 and November 2020, the PCE concentration decreased from 2.18 pg/L to
0.63 pg/L (after an increase to 13 pg/L during the August/September 2020 sampling event), the TCE
concentration increased slightly from non-detect to a concentration of 0.2]2 ug/L (a slight decrease
from 1.5] ug/L measured during the August/September sampling event), the cDCE concentration
increased from non-detect to 88 ug/L, and the VC concentration increased from a non-detect to

6.8 pg/L. As shown on Figure D-2, the 2018 and 2019 (pre-injection) detected molar fractions at well
FRW-2 ranged from 30 to 100% PCE, 0 to 6% TCE, and 0 to 64% cDCE. Based on the November
2020 groundwater monitoring results, the detected molar fractions at well FRW-2 were as follows:
0.4% PCE, 0.1% TCE, 89% cDCE, and 10% VC. As indicated above, in response to the February 2020
injection of electron donor the PCE molar fraction declined while the cDCE and VC molar fractions
increased (such that cDCE became the predominant CVOC at well FRW-2 as of August/September
2020 and remains the predominant CVOC based on the November 2020 sampling event results).

5.3.6.3 Well FRW-3

Between September 2019 and November 2020, the PCE concentration decreased from 6.57 pg/L to
1.4 pg/L (after increasing to 15 pg/L during the August/September 2020 sampling event), the TCE
concentration remained non-detect (after a slight increase to 0.81 pg/L during the August/September
2020 sampling event), the cDCE concentration increased from 1.64 to 110 pg/L, and the VC
concentration increased from non-detect to 3.2 ug/L. As shown on Figure D-3, the 2018 and 2019
(pre-injection) detected molar fractions at well FRW-3 ranged from 34 to 83% PCE, 3 to 7% TCE, and
14 to 59% cDCE. Based on the November 2020 groundwater monitoring results, the detected molar
fractions at well FRW-3 were as follows: 1% PCE, 0% TCE, 95% cDCE, and 4% VC. In response to
the February 2020 injection of electron donor, the cDCE and VC molar fractions have increased such
that cDCE is the predominant CVOC at well FRW-3 as of August/September 2020 and remains the
predominant CVOC based on the November 2020 sampling data.

5.3.6.4 Well MW-98-05AR

Between February 2020 and November 2020, the PCE concentration decreased from 26] ug/L to
0.58 ug/L, the TCE concentration decreased from 1.2 pg/L to <0.20 ug/L (after slightly increasing to
1.5 pg/L during the August/September 2020 sampling event), the cDCE concentration increased from
1.4 pg/L to 75 pg/L (but decreased from the 120 ug/L detected in the August/September 2020
groundwater sample), and the VC concentration increased from non-detect to 4.7 pg/L. As shown on
Figure D-3, the 2018 and 2019 (pre-injection) detected molar fractions at well FRW-3 ranged from
64 to 100% PCE, 0 to 5% TCE, and 0 to 31% cDCE. Based on the November 2020 groundwater
monitoring results, the detected molar fractions at well FRW-3 were as follows: 0% PCE, 0% TCE,
91% cDCE, and 9% VC. In response to the February 2020 injection of electron donor, the PCE and
TCE molar fractions declined while the cDCE and VC molar fractions increased resulting in cDCE
representing the predominant CVOC at well FRW-3 by August/September 2020 and again based on
the November 2020 sampling data.

2 Qualified by project laboratory as an estimated value between the limit of detection and limit of quantification.
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5.3.6.5 Well FRW-4

Between August/September 2020 and November 2020, the cDCE concentration decreased from
7.5 pg/L to 4.6 ug/L, which is less than the New York State Ambient Groundwater Standard of 5 ug/L.

5.3.6.6 Other Wells

5.3.7

The November 2020 groundwater sample from well MW-98-04 outside of the treatment area
contained toluene at a concentration of 1.3 pg/L, which is less than the August/September 2020
concentration of 65 pg/L that had exceeded the New York State Ambient Groundwater Standard of

5 ug/L. The November 2020 groundwater sample from well MW-45A outside of the treatment area did
not reveal any CVOC concentrations greater than New York State Ambient Groundwater Standards.

Ketones

Post-injection November 2020 groundwater samples obtained from wells FRW-1, FRW-3, and
MW-98-04 located inside of the groundwater treatment zone contained concentrations of acetone
above the New York State Ambient Groundwater Standard of 50 pg/L and ranged as high as

1,000 pg/L. Post-injection November 2020 groundwater samples obtained from wells FRW-2 through
FRW-4, MW-98-01A, and MW-98-05AR contained concentrations of 2-butanone above the New York
State Ambient Groundwater Standard of 50 ug/L and ranged as high as 2,200 ug/L. Post-injection
November 2020 groundwater samples obtained from wells FRW-1 through FRW-3 contained
2-hexanone at concentrations of 78 ug/L, 270 pg/L and 650 pg/L (respectively), which exceed the
New York State Ambient Groundwater Standard of 50 pg/L.

When an impacted aquifer is amended with electron donor, a small portion of the organic matter in
that system may be converted to these ketones. These ketone detections may be a consequence of
highly effective dechlorination reactions and possibly associated with enhanced activities of
Clostridium sp. or other ketone-producing fermenters that also dechlorinate ethenes (Suthersan and
Payne, 2005). Experience shows that even relatively high concentrations of acetone and other ketone
intermediates are quickly attenuated and prove not to represent a concern outside of groundwater
treatment areas. The results of future groundwater monitoring events will be evaluated in terms of
ketone generation, to determine if any corrective measures would be appropriate.

CONCLUSIONS

This Report has been prepared to present November 2020 performance monitoring results of the
February 2020 electron donor injection that was designed to treat PCE and its anaerobic degradation
products in groundwater at the FDSA. The results of the initial post-injection groundwater monitoring
event can be summarized as follows:

1. Post-injection November 2020 DO and ORP values in the treatment zone remained substantially
lower than the February 2020 baseline values, which is consistent with anaerobic conditions
induced by the February 2020 injection of electron donor.

2. The injected ABC® carbon substrate contains a phosphate pH buffer, and hydroxyl ions produced
from corrosion of ZVI may also have facilitated increased detected pH values within the treatment
zone between February and November 2020, to levels more favorable for Dhc development.

3. In response to the February 2020 injection of carbon substrate, average TOC concentrations within
the treatment zone remained over three-orders-of-magnitude higher in November 2020 than in
February 2020, which is indicative of effective subsurface distribution and sustained persistence of
electron donor.
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4. Nitrate reducing conditions were rapidly created and have been sustained after injection of carbon
substrate, as nitrate concentrations remained non-detect in November 2020 groundwater samples
from all wells within the treatment zone.

5. Ferrous iron concentrations increased from less than 0.47 mg/L pre-injection to a range from
203 mg/L to 1,510 mg/L in November 2020. These elevated concentrations of ferrous iron in
response to the delivered carbon substrate and ZVI indicate that the groundwater environment
within the treatment zone is sufficiently reducing to sustain iron reduction and anaerobic
dechlorination.

6. February 2020 sulfate concentrations detected in the treatment zone monitoring wells ranged from
6.84 mg/L to 12.1 mg/L. In response to the February 2020 electron donor injection event, the
November 2020 groundwater samples revealed even lower sulfate concentrations (a range
between <1 to 1.88 mg/L). These results indicate that sulfate reducing conditions have been
enhanced and sustained within the treatment zone.

7. February 2020 baseline methane concentrations in the treatment zone were less than 0.25 mg/L.
Post-injection November 2020 methane concentrations ranged from 1.7 mg/L to 33 mg/L. These
findings indicate that fermentation continues to occur in a highly anaerobic environment and that
reducing conditions are appropriate for anaerobic dechlorination of CVOCs to occur.

8. Between February and November 2020, cDCE concentrations (relative to parent compound PCE)
increased in groundwater samples from wells FRW-1, FRW-2, FRW-3, and MW-98-05AR within the
treatment zone. Without sequential dechlorination, the ratios of the targeted compounds would all
remain relatively constant, even if all of the concentrations would decline (due to dilution, for
example). Maximum cDCE concentrations were detected in the August/September 2020
groundwater samples, followed by decreased cDCE concentrations in the November 2020 samples.
This observation is consistent with depletion of precursor PCE and TCE mass.

9. The November 2020 groundwater samples from wells FRW-1, FRW-2, FRW-3 and MW-98-05AR
contained VC, which was initially detected in the May and August/September 2020 groundwater
sample. The generation of VC was likely facilitated by the bioaugmentation with Dhc microbial
culture that was conducted as part of the February 2020 remedial action injection event (as Dhc
are the only known microbes capable of dechlorination of chlorinated ethenes beyond cDCE).
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